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1. Introduction

Following the presentation of R2-1803749, RAN2 asked for signalling details. Qualcomm provided proposed signalling changes in R2-1804083.  Since it was deemed that we didn’t have time to discuss all the proposals thoroughly, only the following agreements were made in RAN2#101:

R2-1804083
Signalling details of a solution based on P3, P4 and P5 option 1]
Qualcomm
discussion
Rel-15
NR_newRAT-Core
Agreements

1: Implement RAN1/RAN4 type 3 parameters into the “BPC” structure (the exact name can be changed in the next meeting).

2: There shall be explicit linking from the RF band combinations to this structure. The relationship is many to many.  In ASN.1, include a set of BPC indices, in each RF band combination. 

=>
Agreements to be added within ASN.1 part 7 email discussion

Additionally, this email discussion was agreed in order to progress further aspects of the UE capability discussions:

· [101#xx][NR] UE capability structure  (Qualcomm)


Progress further aspects of the UE capability structure

Intended outcome: Report to next meeting


Deadline:  Thursday 2018-03-29 

2. Discussion
The 1st enhancement from R2-1803749 was agreed (Figure 1), so we will focus on the other three proposals, but we will break the discussion into smaller questions.
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NR RF BC:

RF1: (n1,n2,n3):Bpc1, Bpc2

RF2: (n1,n2,n3):Bpc2, Bpc3
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RF5: (n1,n2,n3):Bpc6

BandCombination 


Figure 1 The 4 proposed enhancements

2.1 Many NR (RF/BB) to Many LTE (RF/BB)

Background

At the highest level, there may be many LTE combinations that work with many NR combinations. This is a many to many association, that can save a lot of redundancy.  This is achieved with this structure:

-- The UE supports any eutra entry with any NR entry in BandCombinationList

MR-DC-BandCombination ::= SEQUENCE {


eutra-BandCombinationList SEQUENCE (SIZE (1.. maxBandComb)) OF EUTRA-BandCombination,


bandCombinationList SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

}

This was the third enhancement in Figure 1.
Question: Should we associate the LTE and NR capabilities at the highest ASN.1 level so that it is possible to implement a many to many relationship?
	Company
	Short answer Yes/No
	Rationale

	Qualcomm
	Yes
	There will be many avoided repetitions of LTE and NR are separated and linked at the highest level.
To Huawei’s points: We see the separation of LTE and NR as simplifying the structure, because the separate NR structure will be the same as the NR standalone structure, and same thing for LTE, the new LTE structure will be the same as the standalone LTE structure. Keeping them mixed, were LTE and NR bands and parameters are mixed makes it complicated, with no apparent gains.

	Huawei
	No
	Many to many mapping might save repeated capabilities, but this requires more complicated design in the structure. First only all the subsets of the BC are supported, the UE can report the many to many capability; second even if we have the many to many mapping, we still need each BC to index to a certain BPC entry, and the gains are not obvious; also if we have many to many mapping, how to define the BC index is also confusing as there could be multiple BC subsets under this many to many mapping BC set. 

We think one to many mapping could be an alternative, by doing so we can somewhat reduce the repeated capabilities while on the other hand the design is not complicated as we can always index to the BPC entry without any ambiguity.  

	
	
	

	
	
	


2.2 Recyling of existing LTE capabilities
Background
There may be existing LTE combinations that can operate with NR. For example, many single band operation where CA is not possible, or fall back combinations that happen to be already listed. 

Why not have the option to just refer to existing capabilities. 
EUTRA-BandCombination ::= CHOICE {


index-SupportedBandListEUTRA
INTEGER(1..maxBands),


index-ca-list-r10-r11 CHOICE {



index-SupportedBandCombination-r10 INTEGER (1..maxBandComb-r10),



index-SupportedBandCombination-r11 
INTEGER (1..maxBandComb-r11)


},


index-SupportedBandCombination-r13 
INTEGER (1..maxBandComb-r13),


index-SupportedBandCombination-r15 
INTEGER (1..maxBandComb-r15)  --TBD structure, discuss the need for a new one

}

There is one easily addressable caveat of making sure that the pointers in the MR-DC containers are referring to the right LTE structure, which could change based on the network requested bands. A simple solution is to add a value tag to both container, that is incremented each time the UE sends its capabilities. This is similar to how SIBs are checked for a change.
This was the fourth enhancement in Figure 1.

Discussion

Question: Should we allow pointers to legacy UE Capabilities as part of the MR-DC capabilities?

	Company
	Short answer Yes/No
	Rationale

	Qualcomm
	Yes
	For a small cost, the gains may be significant, even if it is not clear how much reuse will happen. Any reuse will have significant size saving. 
To Huawei: Similar to what we pointed by email: The UE doesn’t have to add any entries to the LTE capabilities. Some entries may naturally be there, and it is just a question to reference them. In addition, we don’t believe the current new LTE structure is complete. 
We also don’t see any additional complexity of NE-DC compared to EN-DC. The gNB will have to comprehend either the new LTE structure or the old LTE structure, and there isn’t much complexity difference, once it passes ASN.1, which by itself is a standard library.
The fallback is handled the same way it is handled in LTE only, and in the current proposal. The same rules apply.

	Huawei
	No
	We don’t want to touch the legacy LTE capability as we would still have UEs supporting LTE only, and if we go this way, for those band combinations which are used for EN-DC only, we still need to find a way to include it. At least we don’t think it is approriate to include these BCs in LTE capability and if this is the case, how to index both BCs in LTE and MR-DC capability would also be an issue.
In addition MR-DC capability would not only be used for EN-DC, but also be used in the future for other options, e.g. NE-DC. When the MN is the gNB, it would not understand what is the index of LTE BC pointed to LTE capability. 
It is also questionable on how to handle fallback BC reporting.



	
	
	


Proposal : LTE capabilities in EN-DC shall have the option to be one of:

1. LTE per band capabilities, as described in the legacy LTE capabilities.

2. LTE rel-10/11 band combination capabilities, as described in the legacy LTE capabilities.

3. LTE rel-13 band combination capabilities, as described in the legacy LTE capabilities.

4. New LTE band combinations, as defined in the new MR-DC container.

	Company
	Short answer 
	Rationale

	Qualcomm
	As proposed above
	

	Huawei
	See above
	

	
	
	

	
	
	


2.3 New LTE capabilities model
Background
The NR capabilities has a new structure because the size of the LTE capabilities has grown very fast. It is a good goal to create a new structure, however the question is where to create: in the LTE container or in the MR-DC container, or in both ? 

There is already an attempt to re-write the UE LTE capabilities, but, many parameters that can affect the UE processing are not taken into account.
EUTRA-BandCombination ::= CHOICE {


index-SupportedBandListEUTRA
INTEGER(1..maxBands),


index-ca-list-r10-r11 CHOICE {



index-SupportedBandCombination-r10 INTEGER (1..maxBandComb-r10),



index-SupportedBandCombination-r11 
INTEGER (1..maxBandComb-r11)


},


index-SupportedBandCombination-r13 
INTEGER (1..maxBandComb-r13),


index-SupportedBandCombination-r15 
INTEGER (1..maxBandComb-r15)  --TBD structure, discuss the need for a new one
}

Discussion

Question: Should we create new LTE capabilities structures?

Question: If yes, where? In LTE, in MR-DC? Or in both? 

	Company
	Short answer Yes/No
	Rationale

	Qualcomm
	Yes
	We support creating a new LTE capability structure in both LTE and MR-DC containers. However, we need to be very careful. As a good design and back up plan, we want the above proposal to refer to the legacy capabilities.
To Huawei: Can you please clarify? If you don’t want to use the legacy structure, then you need a new LTE capability structure. 
By the way, the current new LTE structure is incomplete as it only contains the mimo layers, the band number and the bandwidth class. That’s not close to being correct.

	Huawei
	No
	See above. We don’t want to have significant impact on non-ENDC case.

	
	
	


2.4 Allow permutations within linked RF/BB

Background
As implemented:

-- ASN1START

-- TAG-BASEBANDPROCESSINGCOMBINATIONMRDC-START

BasebandProcessingCombinationMRDC ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombinationLink

BasebandProcessingCombinationLink ::= SEQUENCE {


basebandProcessingCombinationIndexMN

BasebandProcessingCombinationIndex, 


basebandProcessingCombinationLinkedIndexSN
SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombinationIndex

}

BasebandProcessingCombinationIndex ::= INTEGER (1..maxBasebandProcComb)

-- TAG-BASEBANDPROCESSINGCOMBINATIONMRDC-STOP

-- ASN1STOP
Within the combination, the RF bands are mapped sequentially to the band capabilities in this “per band combination structure”.

An  optimization helps avoid having to list permutations. Bands within a group can be permutted with their default assignment of band configurations.  This is implemented in this ASN.1 code:


group-id




INTEGER(1..4),

Discussion

Question: Should we allow permutations within a linked RF to a BPC?

Question: What is the preferred mechanism?

	Company
	Short answer Yes/No
	Rationale

	Qualcomm
	Yes
	There will be many avoided repetitions of LTE and NR are separated and linked at the highest level.
To Huawei: Take an example you have 4 bands, and the parameters of bands 1 and 2 can be swapped between each other, but not with the last two. And, the parameters of bands 3 and 4 can be swapped, but not cannot be applied to bands 1 and 2. So, you group them in two groups: (1,2) and (3,4). This avoids listing 4 entries: (p1,p2,p3,p4), (p1,p2,p4,p3), (p2,p1,p3,p4), (p1,p2,p4,p3).

	Huawei
	OPEN
	The definition of the group ID is a bit unclear. Se understand the motivation is that for a certain BPC, the sequence of some parameters might not be able to be changed for a specific BC while the sequence of some other parameters and therefore we might need some indication to show whether we need to respect to the sequence. If our understanding is correct, we are not sure how this group ID solves the problem. Isn’t it more straightforward that we just have one bit in each BPC entry to indicate whether the sequence cannot be changed? Another alternative is that we don’t need such indication at all in the BPC, and the UE can always select the sequence of BC to align with the BPC sequence as well. But before we go further, maybe we should first investigate more on which parameters really matter on the sequence. 

	
	
	


2.5 Supported Parameters per Band and/or per CC
Background
Since there much less bands than band combinations, it is no surprise that many bands repeat across band combinations.  However, what may be possible is that the same band repeats with the same capabilities across different band combinations. This claim is difficult to assess for NR as there seems to be many more capabilities than LTE. However, we still expect a certain level of repetition.
A band-level summary of DL and UL parameters, that can be mapped from the band combination structure seems valuable. This was the second enhancement in Figure 1. 
While trying to implement the ASN.1, we have realized that many parameters are listed per component carrier. So, it may make as much sense to avoid repetition of parameters per CC as well.

 Discussion

Question: Should we extract the DL/UL band parameters into a separate structure, addressable from the BPC?

Question: If yes, should this separate structure be per band, per CC, or two strcutures, per band and per CC? 

	Company
	Short answer Yes/No
	Rationale

	Qualcomm
	Yes, discuss
	There will be many avoided repetitions of LTE and NR band and CC prameters that are repeated across different band combinations.  At this point, we think both may make sense.
The DL and UL should be different structures. We may have to revisit the linking between DL and UL. The use of an index makes may become more a appropriate instead the existing array.


	Huawei
	OPEN
	To separate the DL and UL might be helpful to further reduce the repeated capabilities. We are still considering the detailed changes required.

	
	
	


2.6 Supported Parameters per Band Combination
Background
Simlarly, we believe there will be a set of parameters that can be supported in a group of bands, but not in others, and even though these parameters are classified to be type 3, per band combination, there may still be repetitions.

A band combination list of supported DL and UL parameters, that can be mapped from the band combination structure seems valuable as well. This was also part of the second enhancement in Figure 1 (only shown in the ASN.1 though).

 Discussion

Question: Should we extract the DL/UL band combination parameters into a separate structure, addressable from the BPC?

	Company
	Short answer Yes/No
	Rationale

	Qualcomm
	Yes
	There will be many avoided repetitions of LTE and NR band combination parameters that are repeated across different band combinations. 

The DL and UL should be different structures.
To Huawei: There is no current separate structure that summarizes the band combination level parameters that are repeatable. In our estimates, this will save a lot of bits (at least 1 KB), as it is close in spirit to the original BPC: Many RF combinations will use the same parameters, so instead of repeating them, it is better to include an index to them. 

	Huawei
	Yes
	It is already there.

	
	
	


2.7 Removal of implicit linking and a set of bandwidth classes
Background
The current structure still has two sets of bandwidth classes: one in the RF and one in the BPC side. This can only make sense if implicit linking is still allowed. However, it carries a large cost (number of bands x number of bits per bandwidth class), while we have shown in Athens that there is a very limited number of links between RF and BB. 

Thus the size of the links will be of the same order, if not less than the size of the bandwidths containers in bits, and we don’t forsee the use of implicit linking.
Discussion

Question: Should we remove implicit linking?
Question: If yes, should we remove the bandwidth classes from the RF or BPC?
Question: If not, how is it used?
	Company
	Short answer 
	Rationale

	Qualcomm
	Remove from RF.
	Since we expect the number of RF entries to be larger or equal to the BPC entries, then, it makes more sense to keep the bandwidth classes in the BPC entries.

	Huawei
	Remove from RF
	We also see redundancy on this implicit linking and removing from RF could largely simplify the BC list. 

	
	
	


2.8 Appropriate new name for BPC

Background
The current name of BPC is inherited from the attempt to split the UE capabilities in RF vs Baseband. As this attempt has failed, and we are regrouping all the type 2 and type 3 parameters, it is appropriate to find a better name.

Note: Outside this section, please use the BPC name to avoid confusion during the email discussion.

Discussion

Question: Should we find a more appropriate name than BPC? 

Question: What is your preferred name? 

	Company
	Short answer Yes/No
	Rationale

	Qualcomm
	Yes
	ParametersPerBandCombination

	Huawei
	Yes
	BasebandandRFParametersCombination

	
	
	


2.9 Bandwidth per CC

Background
In the email discussion 101#10, questions were raised on whether the bandwidth should really be listed per CC.

Discussion

Question: How should the bandwidth be listed or expressed in the UE capabilities?  

	Company
	Short answer 
	Rationale

	Qualcomm
	Per CC
	Even though RAN4 has defined requirements on which combinations shall be supported, we believe the UE shall be able to associate particular bandwidths with particular baseband capabilities. As such, it is imperative that the UE be allowed to make such association. 

To reduce the signalling, we propose that the BPC structure includes  a list of bandwidths supported with the capabilities. 
The combination of bandwidths is still subject to the RAN4 definitions.
To Huawei: There is no such agreement in RAN4. The agreement is at the combination level, the UE shall support all lower bandwidth combination. But, per CC, this doesn’t apply. For example, assume RAN4 defines these BCS:
BCS 0: (20+80) (80+20) (80+60) (60+80)
BCS 1: (80+80)
The RAN4 rules apply within a BCS, not across BCS. So, if the UE wants to support (20+80) (80+20) and (80+80) but not  (80+60) (60+80), the maximum is not enough. But, with the list, we can exclude 60. 

	Huawei
	Per CC
	It is already a per CC configuration, however it seems not necessary to have bandwidth list, if the UE indicates the support of one bandwidth, that means other bandwidth which is smaller is also supported. So not sure whether this change is really needed.

	
	
	


2.10 DL/UL association and repetitions
Background
The current ASN.1 has a bitmap that to point all possible uplink configurations. This was chosen over indexing, but we realize the following problems:

· Potentially very long bitmap

· Inability to avoid repetition in parameters
· Current ASN.1 seems broken, as it doesn’t allow skipping bands for proper association of the right DL band.

Discussion

It should be possible to avoid repetition by using indexing, which is also easier to understand and implement. 
Alternatively, it may be possible to include a choice of new parameters or a pointer to another past entries.
Question:   Should we change the DL/UL mapping from bitmap to indexing, to easily avoid repetition?
	Company
	Short answer 
	Rationale

	Qualcomm
	Yes
	Avoids repetition, and easier to understand. Also fixes the current broken association.

	Huawei
	Yes
	This really depends on how long of each list. Both options can work and have gains in different cases. We slightly prefer to using index just because this is more straightforward and normally the list would not be very long and using index seems more efficient.

	
	
	


2.11 Linkage dependency on uplink
Background
The current linkage between RF and BB was implemented separately, and it is not clear whether there is dependence on the uplink. 

Discussion

It is proposed to discuss whether the linkage to make it specific per downlink/uplink combination. Either case, it is much clearer if the links are included immediately from the right RF parameters, instead of in a different structure.
Question:   Should the linkage parameters be included in the RF structure?
Question:   Should the BCS depend on the uplink configuration?

	Company
	Short answer 
	Rationale

	Qualcomm
	Still studying
	

	
	
	

	
	
	


3 Further input by email

There were a number of direct long email inputs, which are not possible to summarize in the above structure.

I am including the tip of the discussions as attachments for reference.
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4 Conclusions and proposals

While the discussion did not converge on all points, there seems to be a general agreement that at least two levels of indexing are acceptable, where one of them is from the bands to the CC, where both the bands and the CC capabilities are listed in separate indexed structures:  
Proposal 1: Unique sets of DL band parameters shall be listed separately. 

Proposal 2: Unique sets of UL band parameters shall be listed separately. 

Proposal 3: Unique sets of DL CC parameters shall be listed separately. Bands reference one or more of these sets.

Proposal 4: Unique sets of UL CC parameters shall be listed separately. Bands reference one or more of these sets.

Additionally, there was no objections against removing the implicit linking and the bandwidth classes from the RF structure:

Proposal 5: Remove the implicit linking from the specifications.

Proposal 6: Remove the bandwidth classes from the RF structure

There was a general agreement that the current structure linking DL/UL in both RF and the BPC is confusing. So, it sounds agreeable to:

Proposal 7: Remove the DL/UL mapping within the RF band combinations
Finally, it seems that Ericsson’s proposal to call the BPC “Feature Sets” was well received.

Proposal 8: Use “Feature Set” instead of Baseband parameters. 

On the other hand, there was no agreement on the following, and it is proposed that RAN2 companies continue discussing these topics:

· Unique sets of DL/UL band combination parameters shall be listed separately. RF Band combinations reference one or more of these sets.

· Remove the DL/UL mapping within the BPC, and replace it with a list of reference to uplink feature set combinations
· Associate the LTE and NR capabilities at the highest ASN.1 level so that it is possible to implement a many to many relationship.

· Allow pointers to legacy UE Capabilities as part of the MR-DC capabilities.

· LTE capabilities in EN-DC shall have the option to be one of:

· LTE per band capabilities, as described in the legacy LTE capabilities.

· LTE rel-10/11 band combination capabilities, as described in the legacy LTE capabilities.

· LTE rel-13 band combination capabilities, as described in the legacy LTE capabilities.

· New LTE band combinations, as defined in the new MR-DC container.
· Restructure the new LTE capabilities similary as for NR: with repeated parameters per CC, per band and per band combination listed separately for MR-DC and for LTE.

· Allow permutations within a linked RF to a BPC
· Rename to BandNR to perBandNR 

Example Changes to 38.331 ASN.1

	The First Change


5.6
UE capabilities

5.6.1
UE capability transfer
5.6.1.1
General
Editor’s Note: Targeted for completion in June 2018

5.6.1.2
Initiation
Editor’s Note: Targeted for completion in June 2018.

5.6.1.3
Reception of the UECapabilityEnquiry by the UE
Editor’s Note: Targeted for completion in June 2018.

5.6.1.4
Compilation of band combinations supported by the UE
The UE shall:
1>
if includes FreqBandList is received:

2>
compile a list of band combinations, candidate for inclusion in the UECapabilityInformation message,  only consisting of bands included in FreqBandList, and prioritized in the order of FreqBandList, (i.e. first include remaining band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on);

2>
for each band combination included in the candidate list:

3>
if it is regarded as a fallback band combination with the same capabilities of another band combination included in the list of candidates as specified in TS 38.306 [xx]:

4>
remove the band combination from the list of candidates;
2>
include all band combinations in the candidate list into supportedBandCombination;

1>
else:
2> include all band combinations supported by the UE into supportedBandCombination, excluding fallback band combinations with the same capabilities of another band combination included in the list of band combinations supported by the UE;
5.6.1.5
Compilation of baseband processing combinations supported by the UE

The UE shall:

1>
for each band combination included in supportedBandCombination:

2>
include the baseband processing combination supported for the band combination into supportedBasebandProcessingCombination, unless it is already included;

2>
if there are the fallback baseband processing combinations of this baseband processing combination as specified in TS 38.306 [xx] for which supported baseband capabilities are different from this baseband processing combination:

3>
include only these baseband processing combinations into supportedBasebandProcessingCombination;
	The Next Change


6.2
RRC messages

6.2.1
General message structure

–
NR-RRC-Definitions

This ASN.1 segment is the start of the NR RRC PDU definitions.

-- ASN1START

-- TAG-NR-RRC-DEFINITIONSSTART

NR-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- TAG-NR-RRC-DEFINITIONS-STOP

-- ASN1STOP

–
BCCH-BCH-Message

The BCCH-BCH-Message class is the set of RRC messages that may be sent from the network to the UE via BCH on the BCCH logical channel.

-- ASN1START

-- TAG-BCCH-BCH-MESSAGE-START

BCCH-BCH-Message ::= SEQUENCE {


message










BCCH-BCH-MessageType

}

BCCH-BCH-MessageType ::= CHOICE {


mib











MIB,


messageClassExtension
SEQUENCE {}

}

-- TAG-BCCH-BCH-MESSAGE-STOP

-- ASN1STOP

–
DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the network to the UE on the downlink DCCH logical channel.

-- ASN1START

-- TAG-DL-DCCH-MESSAGE-START

DL-DCCH-Message ::= SEQUENCE {


message










DL-DCCH-MessageType

}

DL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



rrcReconfiguration






RRCReconfiguration,



spare15 NULL, spare14 NULL, spare13 NULL,



spare12 NULL, spare11 NULL, spare10 NULL,



spare9 NULL, spare8 NULL, spare7 NULL,



spare6 NULL, spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL

},


messageClassExtension
SEQUENCE {}

}

-- TAG-DL-DCCH-MESSAGE-STOP

-- ASN1STOP

–
UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the network on the uplink DCCH logical channel.

-- ASN1START

-- TAG-UL-DCCH-MESSAGE-START

UL-DCCH-Message ::= SEQUENCE {


message










UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



measurementReport






MeasurementReport,



rrcReconfigurationComplete




RRCReconfigurationComplete,


spare14
NULL,



spare13 NULL, spare12 NULL,



spare11 NULL, spare10 NULL, spare9 NULL,



spare8 NULL, spare7 NULL, spare6 NULL,



spare5 NULL, spare4 NULL, spare3 NULL,



spare2 NULL, spare1 NULL

},


messageClassExtension
SEQUENCE {}
}

-- TAG-UL-DCCH-MESSAGE-STOP

-- ASN1STOP

	The Next Change


6.2.2
Message definitions

<< skip irrelevant part >>
–
UECapabilityInformation
Editor’s note:
Targeted for completion in June 2018. For EN-DC, UE capabilities are transferred in E-UTRA, see TS 36.331.
The UECapabilityInformation message is used to transfer of UE radio access capabilities requested by the network, and between network nodes.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to NG-RAN

UECapabilityInformation message
-- ASN1START

-- TAG-UECAPABILITYINFORMATION-START

UECapabilityInformation ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



ueCapabilityInformation



UECapabilityInformation-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

UECapabilityInformation-IEs ::=
SEQUENCE {


ue-CapabilityRAT-ContainerList

UE-CapabilityRAT-ContainerList,


lateNonCriticalExtension           OCTET STRING                          
OPTIONAL,


nonCriticalExtension



SEQUENCE {}







OPTIONAL
}
-- TAG-UECAPABILITYINFORMATION-STOP

-- ASN1STOP

	The Next Change


6.3.3
UE capability information elements

–
BandCombinationList
The IE BandCombinationList contains a list of NR CA and/or MR-DC band combinations (also including DL only or UL only band).
BandCombinationList information element

-- ASN1START

-- TAG-BANDCOMBINATIONLIST-START

NR-DC-BandCombinationList ::= SEQUENCE (SIZE (1..maxBandComb)) OF NR-DC-BandCombination
NR-DC-BandCombination ::= SEQUENCE {


bandCombinationList SEQUENCE (SIZE (1..maxBandComb)) 
OF BandCombination,

nrdc-Parameters




NRDC-Parameters


OPTIONAL
}

NRDC-Parameters
::= SEQUENCE {

}
MR-DC-BandCombinationList ::=
SEQUENCE (SIZE (1..maxBandComb)) OF MR-DC-BandCombination

-- The UE supports any eutra entry with any NR entry in BandCombinationList

MR-DC-BandCombination ::= SEQUENCE {


eutra-BandCombinationList SEQUENCE (SIZE (1.. maxBandComb)) OF EUTRA-BandCombination,


bandCombinationList SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination,

mrdc-Parameters




MRDC-Parameters


OPTIONAL
}

IMPORTS


maxBands,


maxBandComb-r10,


maxBandComb-r11,


maxBandComb-r13

FROM EUTRA-RRC-Definitions;
EUTRA-BandCombination ::= CHOICE {


index-SupportedBandListEUTRA
INTEGER(1..maxBands),


index-ca-list-r10-r11 CHOICE {



index-SupportedBandCombination-r10 INTEGER (1..maxBandComb-r10),



index-SupportedBandCombination-r11 
INTEGER (1..maxBandComb-r11)


},


index-SupportedBandCombination-r13 
INTEGER (1..maxBandComb-r13),


index-SupportedBandCombination-r15 
INTEGER (1..maxBandComb-r15)  --TBD structure, discuss the need for a new one

}

BandCombination ::= SEQUENCE {


bandAndDL-ParametersList


BandAndDL-ParametersList,


bandCombinationsUL




BIT STRING (SIZE (1.. maxBandComb)),  -- this bitstring may be long as it addresses BandCombinationParametersUL-List

bandCombinationParametersList

SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationParameters 
OPTIONAL  -- how do we optimize when the parameters are the same? What happens when field is ommitted? Indexing seems better here too.
}

BandAndDL-ParametersList ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandAndDL-ParametersNR




BandCombinationParameters ::= SEQUENCE {


ca-ParametersNR




CA-ParametersNR


OPTIONAL

}
CA-ParametersNR ::=
SEQUENCE {

basebandProcesingCombinationNR 

BasebandProcessingCombinationNR,

multipleTimingAdvances



ENUMERATED {supported}

OPTIONAL,
-- R4 2-5: Simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)


simultaneousRxTxInterBandCA


ENUMERATED {supported}

OPTIONAL,
-- BCS related to R4 2-1 and Updated CA BW class in R4-1803374


supportedBandwidthCombinationSet
BIT STRING (SIZE (1..32))
OPTIONAL
}
MRDC-Parameters ::=
SEQUENCE {

singleUL-Transmission



ENUMERATED {supported}

OPTIONAL,

-- R4 1-10: Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective


ul-SharingEUTRA-NR




ENUMERATED {supported}

OPTIONAL,
-- R4 1-11: Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective


ul-SwitchingTimeEUTRA-NR


ENUMERATED {type1, type2}
OPTIONAL,
-- R4 2-4: Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)


simultaneousRxTxInterBandENDC

ENUMERATED {supported}

OPTIONAL,
-- R4 2-6: Asynchronous FDD-FDD intra-band EN-DC


asyncIntraBandENDC




ENUMERATED {supported}

OPTIONAL

}






BandAndDL-ParametersNR ::= SEQUENCE {


bandNR





FreqBandIndicatorNR,


-- R4 2-3: Non-contiguous intra-band CA frequency separation class for FR2 as in the RAN4 LS R4-1803363


intraBandFreqSeparationDL
FreqSeparationClass




OPTIONAL,


intraBandContiguousCC-InfoDL-List

SEQUENCE (SIZE (1.. maxNrofServingCells)) OF IntraBandContiguousCC-InfoDL

}
IntraBandContiguousCC-InfoDL ::=
SEQUENCE {
-- Related to RAN4 LS R2-1804078


maxNumberMIMO-LayersPDSCH


MIMO-LayersDL




OPTIONAL
}

BandAndDL-ParametersEUTRA ::= SEQUENCE {

bandEUTRA




FreqBandIndicatorEUTRA,


intraBandContiguousCC-InfoDL-EUTRA-List

SEQUENCE (SIZE (1.. maxNrofServingCellsEUTRA)) OF IntraBandContiguousCC-InfoDL-EUTRA

}
IntraBandContiguousCC-InfoDL-EUTRA ::=
SEQUENCE {
-- Related to RAN4 LS R2-1804078


mimo-CapabilityDL




MIMO-LayersDL




OPTIONAL
}

-- TAG-BANDCOMBINATIONLIST-STOP

-- ASN1STOP

–
BandCombinationParametersUL-List
The IE BandCombinationParametersUL-List is used to contain list of NR and/or E-UTRA frequency UL band parameters combination for the supported NR CA and/or MR-DC band combinations included in supportedBandCombination in RF-Parameters and/or RF-Parameters-MRDC. 

-- ASN1START

-- TAG-BANDCOMBINATIONPARAMETERSULLIST-START

-- Seems that it will result in many repetitions, depending on the location of the uplinks...
BandCombinationParametersUL-List ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationParametersUL

BandCombinationParametersUL ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF BandParametersUL  -- isn’t this anyway broken because we can’t omit bands in the middle, no?
BandParametersUL ::= CHOICE {


bandParametersUL-EUTRA

BandParametersUL-EUTRA,


bandParametersUL-NR


BandParametersUL-NR

}

BandParametersUL-EUTRA ::= SEQUENCE {



intraBandContiguousCC-InfoUL-EUTRA-List

SEQUENCE (SIZE (1.. maxNrofServingCellsEUTRA)) OF IntraBandContiguousCC-InfoUL-EUTRA

}

BandParametersUL-NR ::= SEQUENCE {


-- R4 2-3: Non-contiguous intra-band CA frequency separation class for FR2 as in the RAN4 LS R4-1803363


intraBandFreqSeparationUL



FreqSeparationClass




OPTIONAL,


intraBandContiguousCC-InfoUL-List

SEQUENCE (SIZE (1.. maxNrofServingCells)) OF IntraBandContiguousCC-InfoUL
}

IntraBandContiguousCC-InfoUL ::=
SEQUENCE {
-- Related to RAN4 LS R2-1804078

maxNumberMIMO-LayersCB-PUSCH

MIMO-LayersUL




OPTIONAL,


maxNumberMIMO-LayersNonCB-PUSCH

MIMO-LayersUL




OPTIONAL
}

IntraBandContiguousCC-InfoUL-EUTRA ::=
SEQUENCE {
-- Related to RAN4 LS R2-1804078

mimo-CapabilityUL





MIMO-LayersUL




OPTIONAL
}

-- TAG-BANDCOMBINATIONPARAMETERSULLIST-STOP

-- ASN1STOP

–
–
BasebandCombinationParametersUL-List
-- ASN1START

-- TAG-BASEBANDCOMBINATIONPARAMETERSULLIST-START

BasebandCombinationParametersUL-List ::= SEQUENCE (SIZE (1..maxBasebandProcCombUL)) OF BasebandCombinationParametersUL

BasebandCombinationParametersUL ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBandUL-Index
-- BasebandParametersPerBandUL-Index indexes the SupportedULParametersPerBand
BasebandParametersPerBandUL-Index ::= INTEGER(1..maxBandParamtersPerBand)

-- Per Band UL parameters

-- Per Band combination common IEs, indexed 1..maxBandParamtersPerBand in order of appearance in the list:

SupportedULParametersPerBand ::= SEQUENCE (SIZE (1..maxBandParamtersPerBand)) OF BasebandParametersPerBandUL
BasebandParametersPerBandUL ::= SEQUENCE {


ca-BandwidthClassUL



CA-BandwidthClassNR,


freqRange





ENUMERATED {fr1, fr2},


basebandParametersPerCC-UL

SEQUENCE (SIZE (1.. maxNrofServingCells)) OF BasebandParametersPerCC-UL-Index
}
-- ==================================================
-- BasebandParametersPerCC-UL-Index indexes the SupportedULParametersPerCC 
BasebandParametersPerCC-UL-Index ::= INTEGER(1..maxBandParamtersPerCC)

SupportedULParametersPerCC ::= SEQUENCE (SIZE (1..maxBandParamtersPerCC)) OF BasebandParametersPerCC-UL
FR1-bandwidth ::= ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100}
FR2-bandwidth ::= ENUMERATED {mhz50, mhz100, mhz200, mhz400}

BandwidthPerCC-List ::=

CHOICE {



fr1






SEQUENCE (SIZE (1..maxNrofBandwidths)) OF FR1-bandwidth,



fr2






SEQUENCE (SIZE (1..maxNrofBandwidths)) OF FR2-bandwidth

}

BasebandParametersPerCC-UL ::= SEQUENCE {

-- R4 2-2: Simultaneous reception or transmission with same or  different numerologies in CA

-- It is expressed by the combination of SCS whether simultaneous RxTx is supported or not.


supportedSubcarrierSpacingUL



SubcarrierSpacing,

-- Accoding to the RAN4 LS R4-1803563, maximum Bandwidth supported per CC is added in BPC

-- FFS how to work together with BCS and max BW for each CC to be defined for each CA band combination in the RAN4 spec.

ul-bandwidthPerCC-List


BandwidthPerCC-List,





-- R2-1800012. To be confirmed by RAN1

scalingFactor0dot75



ENUMERATED {supported}

OPTIONAL,
-- R1 2-14: Codebook based PUSCH MIMO transmission. Absence of this field implies that CB-based PUSCH is not supported.


maxNumberMIMO-LayersCB-PUSCH

MIMO-LayersUL




OPTIONAL,

-- R1 2-15: Non-codebook based PUSCH MIMO transmission. Absence of this field implies that Non-CB-based PUSCH is not supported.


maxNumberMIMO-LayersNonCB-PUSCH

MIMO-LayersUL




OPTIONAL,

-- Accoding to the RAN4 LS R4-1803563, modulation order is added per CC granularity in BPC

-- FFS whether all of modulation order specified in the spec need to be signalled.

-- FFS how to address the requirements agreed by RAN4, e.g. mandaotry w/o capabiltiy for 64QAM. mandaotry with capabiltiy for DL 256QAM in FR1.


supportedModulationOrderUL




ModulationOrder




OPTIONAL,

-- R1 2-53: SRS resources


supportedSRS-Resources


SRS-Resources







OPTIONAL,
-- R1 2-55: SRS Tx switch


srs-TxSwitch




SRS-TxSwitch







OPTIONAL,
-- R1 2-57: Support low latency CSI feedback


lowLatencyCSI-Feedback



ENUMERATED {supported}




OPTIONAL,

-- R1 5-12 & 5-12a: Up to 2/7 PUSCHs per slot for different TBs


pusch-DifferentTB-PerSlot

SEQUENCE {



scs-15kHz





ENUMERATED {upto2, upto7}




OPTIONAL,



scs-30kHz





ENUMERATED {upto2, upto7}




OPTIONAL,



scs-60kHz





ENUMERATED {upto2, upto7}




OPTIONAL,



scs-120kHz





ENUMERATED {upto2, upto7}




OPTIONAL

}


















OPTIONAL,

-- R1 6-7: Two PUCCH group


twoPUCCH-Group




ENUMERATED {supported}





OPTIONAL,
-- R1 6-8: Different numerology across PUCCH groups


diffNumerologyAcrossPUCCH-Group
ENUMERATED {supported}





OPTIONAL,
-- R1 6-9: Different numerologies across carriers within the same PUCCH group


diffNumerologyWithinPUCCH-Group
ENUMERATED {supported}





OPTIONAL,
-- R1 6-10: Cross carrier scheduling


crossCarrierScheduling


ENUMERATED {supported}





OPTIONAL,
-- R1 6-11: Number of supported TAGs


supportedNumberTAG



ENUMERATED {n2, n3, n4}





OPTIONAL,

-- R1 6-18: Supplemental uplink with dynamic switch


dynamicSwitchSUL



ENUMERATED {supported}





OPTIONAL,

-- R1 6-19: Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS/PRACH on the other UL carrier in the same cell

-- Details on the channel/signal combination are to be described in TS 38.306

simultaneousTxSUL-NonSUL

ENUMERATED {supported}





OPTIONAL,
-- R1 6-22: UL search space sharing for CA

searchSpaceSharingCA-UL


ENUMERATED {supported}





OPTIONAL
}
-- TAG-BASEBANDCOMBINATIONPARAMETERSULLIST-STOP

-- ASN1STOP
–
BasebandProcessingCombinationNR
-- ASN1START

-- TAG-BASEBANDPROCESSINGCOMBINATIONNR-START

BasebandProcessingCombinationNR ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombinationIndex

BasebandProcessingCombinationIndex ::= INTEGER (1..maxBasebandProcComb)

-- TAG-BASEBANDPROCESSINGCOMBINATIONNR-STOP

-- ASN1STOP











–
CA-BandwidthClassNR
-- ASN1START

-- TAG-CA-BANDWIDTHCLASS-START

-- Updated based on R4-1803374

CA-BandwidthClassNR ::= ENUMERATED {a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, p, q, ...}

-- TAG-CA-BANDWIDTHCLASS-STOP

-- ASN1STOP
–
CA-BandwidthClassEUTRA
-- ASN1START

-- TAG-CA-BANDWIDTHCLASSEUTRA-START

CA-BandwidthClassEUTRA ::=
ENUMERATED {a, b, c, d, e, f, ...}
-- TAG-CA-BANDWIDTHCLASSEUTRA-STOP

-- ASN1STOP
–
–
FreqBandIndicatorEUTRA
-- ASN1START

-- TAG-FREQ-BAND-INDICATOR-EUTRA-START

FreqBandIndicatorEUTRA ::=
INTEGER (1..maxBandsEUTRA
)
-- TAG-FREQ-BAND-INDICATOR-EUTRA-STOP
-- ASN1STOP
–
–
FreqBandIndicatorNR
-- ASN1START

-- TAG-FREQ-BAND-INDICATOR-NR-START

FreqBandIndicatorNR ::=
INTEGER (1..maxBands)
-- TAG-FREQ-BAND-INDICATOR-NR-STOP
-- ASN1STOP
–
FreqBandList
The IE FreqBandList is used to contain list of NR and/or E-UTRA frequency bands for which the UE is requested to provide its supported NR CA and/or MR-DC band combinations (i.e. within the UE capability containers for NR and MR-DC, as requested by E-UTRA). 

FreqBandList information element

-- ASN1START

-- TAG-FREQBANDLIST-START
FreqBandList ::=
SEQUENCE (SIZE (1..maxBandsMRDC)) OF FreqBandInformation
FreqBandInformation ::= CHOICE {


bandEUTRA



FreqBandIndicatorEUTRA,


bandNR




FreqBandIndicatorNR

}

-- TAG-FREQBANDLIST-STOP
-- ASN1STOP

–
FreqSeparationClass

The IE FreqSeparationClass is used for an intra-band non-contiguous CA band combination to indicate frequency separation between lower edge of lowest CC and upper edge of highest CC in a frequency band.

FreqSeparationClass information element

-- ASN1START

-- TAG-FREQSEPARATIONCLASS-START

FreqSeparationClass ::=
ENUMERATED {c1, c2, c3, ...}

-- TAG-FREQSEPARATIONCLASS-STOP

-- ASN1STOP

–
MIMO-Layers
-- ASN1START

-- TAG-MIMO-Layers-START

MIMO-LayersDL ::=
ENUMERATED {twoLayers, fourLayers, eightLayers}
MIMO-LayersUL ::=
ENUMERATED {oneLayer, twoLayers, fourLayers}
-- TAG-MIMO-Layers-STOP
-- ASN1STOP
–
RAT-Type
The IE RAT-Type is used to indicate the radio access technology (RAT), including NR, of the requested/transferred UE capabilities.

RAT-Type information element

-- ASN1START

-- TAG-RAT-TYPE-START

RAT-Type ::= ENUMERATED {nr, eutra-nr, spare2, spare1, ...}

-- TAG-RAT-TYPE-STOP

-- ASN1STOP

–
SupportedBasebandProcessingCombination

-- ASN1START

-- TAG-SUPPORTEDBASEBANDPROCESSINGCOMBINATION-START

SupportedBasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcCombDL)) OF BasebandProcessingCombination

BasebandProcessingCombination ::= SEQUENCE {


basebandParametersDL


SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBandDL-Index,

basebandParametersUL


BIT STRING (SIZE (1..maxBasebandProcCombUL))  -- discuss changing to index as well
}
-- BasebandParametersPerBandDL-Index indexes the SupportedDLParametersPerBand
BasebandParametersPerBandDL-Index ::= INTEGER(1..maxBandParamtersPerBand)

-- Per Band DL parameters

-- Per Band combination common IEs, indexed 1..maxBandParamtersPerBand in order of appearance in the list:

SupportedDLParametersPerBand ::= SEQUENCE (SIZE (1..maxBandParamtersPerBand)) OF BasebandParametersPerBandDL
BasebandParametersPerBandDL ::= SEQUENCE {


ca-BandwidthClassDL


CA-BandwidthClassNR,

group-id




INTEGER(1..4),  -- permutations allowed in t
he same group

freqRange




ENUMERATED {fr1, fr2},


basebandParametersPerCC-DL

SEQUENCE (SIZE (1..maxNrofCC)) OF BasebandParametersPerCC-DL-Index
}
-- ==================================================

-- BasebandParametersPerCC-DL-Index indexes the SupportedDLParametersPerCC 

BasebandParametersPerCC-DL-Index ::= INTEGER(1..maxBandParamtersPerCC)

SupportedDLParametersPerCC ::= SEQUENCE (SIZE (1..maxBandParamtersPerCC)) OF BasebandParametersPerCC-DL
BasebandParametersPerCC-DL ::= SEQUENCE {

-- R4 2-2: Simultaneous reception or transmission with same or  different numerologies in CA

-- It is expressed by the combination of SCS whether simultaneous RxTx is supported or not.


supportedSubcarrierSpacingDL



SubcarrierSpacing,

-- Accoding to the RAN4 LS R4-1803563, maximum Bandwidth supported per CC is added in BPC
-- FFS how to work together with BCS and max BW for each CC to be defined for each CA band combination in the RAN4 spec.

ul-bandwidthPerCC-List


BandwidthPerCC-List,




-- R2-1800012. To be confirmed by RAN1

scalingFactor0dot75


ENUMERATED {supported}

OPTIONAL,
-- R1 2-2: PDSCH beam switching


timeDurationForQCL




SEQUENCE {



scs-60kHz






ENUMERATED {s7, s14, s28}



OPTIONAL,



sch-120kHz






ENUMERATED {s14, s28}




OPTIONAL

}


















OPTIONAL,

-- R1 1-10: Support of SCell without SS/PBCH block


scellWithoutSSB




ENUMERATED {supported}





OPTIONAL,

-- R1 1-11: Support of CSI-RS RRM measurement for SCell without SS/PBCH block


csi-RS-MeasSCellWithoutSSB

ENUMERATED {supported}





OPTIONAL,

-- R1 2-3: PDSCH MIMO layers. Absence of this field implies support of one layer.

maxNumberMIMO-LayersPDSCH


MIMO-LayersDL






OPTIONAL,
-- Accoding to the RAN4 LS R4-1803563, modulation order is added per CC granularity in BPC

-- FFS whether all of modulation order specified in the spec need to be signalled.

-- FFS how to address the requirements agreed by RAN4, e.g. mandaotry w/o capabiltiy for 64QAM. mandaotry with capabiltiy for DL 256QAM in FR1.


supportedModulationOrderDL




ModulationOrder




OPTIONAL,

-- R1 2-15a: Association between CSI-RS and SRS


srs-AssocCSI-RS




ENUMERATED {supported}





OPTIONAL,
-- R1 3-1a: For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 3 OFDM symbols for FR2


type1-3-CSS





ENUMERATED {supported}





OPTIONAL,
-- R1 3-5 & 3-5a: For type 1 with dedicated RRC configuration, type 3, and UE-SS,, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 (with a DCI gap)


pdcchMonitoringAnyOccasions

ENUMERATED {withoutDCI-gap, withDCI-gap}
OPTIONAL,

-- R1 5-1a: UE specific RRC configure UL/DL assignment


ue-SpecificUL-DL-Assignment

ENUMERATED {supported}





OPTIONAL,
-- R1 5-11 & 5-11a: Up to 2/7 unicast PDSCHs per slot for different TBs


pdsch-DifferentTB-PerSlot

SEQUENCE {



scs-15kHz





ENUMERATED {upto2, upto7}




OPTIONAL,



scs-30kHz





ENUMERATED {upto2, upto7}




OPTIONAL,



scs-60kHz





ENUMERATED {upto2, upto7}




OPTIONAL,



scs-120kHz





ENUMERATED {upto2, upto7}




OPTIONAL

}


















OPTIONAL,

-- R1 6-10: Cross carrier scheduling


crossCarrierScheduling


ENUMERATED {supported}





OPTIONAL,
-- R1 6-21: DL search space sharing for CA

searchSpaceSharingCA-DL


ENUMERATED {supported}





OPTIONAL
}
-- TAG-SUPPORTEDBASEBANDPROCESSINGCOMBINATION-STOP

-- ASN1STOP

–
ModulationOrder
-- ASN1START

-- TAG-MODULATION-ORDER-START

ModulationOrder ::=
ENUMERATED {bpsk-halfpi, bpsk, qpsk, qam16, qam64, qam256}

-- TAG-MODULATION-ORDER-STOP
-- ASN1STOP

–
SubcarrierSpacing
-- ASN1START

-- TAG-SUBCARRIERSPACING-START
SubcarrierSpacing ::= ENUMERATED {ffsValue}
-- TAG-SUBCARRIERSPACING-STOP
-- ASN1STOP

–
–
UE-CapabilityRAT-ContainerList

The IE UE-CapabilityRAT-ContainerList contains a list of containers, one for each RAT for which UE capabilities are transferred, if any.

UE-CapabilityRAT-ContainerList information element

-- ASN1START

-- TAG-UE-CAPABILITY-RAT-CONTAINER-LIST-START

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0.. maxRAT-CapabilityContainers)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {


rat-Type






RAT-Type,


ue-CapabilityRAT-Container


OCTET STRING
}

-- TAG-UE-CAPABILITY-RAT-CONTAINER-LIST-STOP

-- ASN1STOP

	UE-CapabilityRAT-ContainerList field descriptions

	ue-CapabilityRAT-Container

Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For NR: the encoding of UE capabilities is defined in UE-NR-Capability.

For EUTRA-NR: the encoding of UE capabilities is defined in UE-MRDC-Capability




–
UE-MRDC-Capability
The IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [yy].
UE-MRDC-Capability information element

-- ASN1START

-- TAG-UE-MRDC-CAPABILITY-START

UE-MRDC-Capability ::=
SEQUENCE {


measParametersMRDC




MeasParametersMRDC




OPTIONAL,


rf-ParametersMRDC




RF-ParametersMRDC,


phy-ParametersMRDC




Phy-ParametersMRDC




OPTIONAL,

generalParametersMRDC



GeneralParametersMRDC-XDD-Diff

OPTIONAL,

fdd-Add-UE-MRDC-Capabilities

UE-MRDC-CapabilityAddXDD-Mode

OPTIONAL,


tdd-Add-UE-MRDC-Capabilities

UE-MRDC-CapabilityAddXDD-Mode

OPTIONAL,

fr1-Add-UE-MRDC-Capabilities

UE-MRDC-CapabilityAddFRX-Mode

OPTIONAL,


fr2-Add-UE-MRDC-Capabilities

UE-MRDC-CapabilityAddFRX-Mode

OPTIONAL,

lateNonCriticalExtension


OCTET STRING





OPTIONAL,

nonCriticalExtension



SEQUENCE {}






OPTIONAL
}

UE-MRDC-CapabilityAddXDD-Mode ::=
SEQUENCE {

phy-ParametersMRDC-XDD-Diff

Phy-ParametersMRDC-XDD-Diff

OPTIONAL,


measParametersMRDC-XDD-Diff

MeasParametersMRDC-XDD-Diff

OPTIONAL,


generalParametersMRDC-XDD-Diff

GeneralParametersMRDC-XDD-Diff

OPTIONAL
}

UE-MRDC-CapabilityAddFRX-Mode ::=
SEQUENCE {

phy-ParametersMRDC-FRX-Diff

Phy-ParametersMRDC-FRX-Diff

OPTIONAL,

measParametersMRDC-FRX-Diff

MeasParametersMRDC-FRX-Diff
}

RF-ParametersMRDC ::= SEQUENCE {


supportedBandCombination
MR-DC-BandCombinationList,

bandCombinationParametersUL-List
BandCombinationParametersUL-List
}

Phy-ParametersMRDC ::= SEQUENCE {


phy-ParametersMRDC-XDD-Diff

Phy-ParametersMRDC-XDD-Diff

OPTIONAL,


phy-ParametersMRDC-FRX-Diff

Phy-ParametersMRDC-FRX-Diff

OPTIONAL
}

Phy-ParametersMRDC-XDD-Diff ::=
SEQUENCE {

-- R1 8-1: Dynamic power sharing for LTE-NR DC


dynamicPowerSharing




ENUMERATED {supported}



OPTIONAL,

-- R1 6-13 & 8-2: Case 1 Single Tx UL LTE-NR DC


tdm-Pattern






ENUMERATED {supported}



OPTIONAL
}

Phy-ParametersMRDC-FRX-Diff ::=
SEQUENCE {

-- R1 8-1: Dynamic power sharing for LTE-NR DC


dynamicPowerSharing




ENUMERATED {supported}



OPTIONAL,

-- R1 6-13 & 8-2: Case 1 Single Tx UL LTE-NR DC


tdm-Pattern






ENUMERATED {supported}



OPTIONAL
}

MeasParametersMRDC ::= SEQUENCE {


measParametersMRDC-Common

MeasParametersMRDC-Common,

measParametersMRDC-XDD-Diff

MeasParametersMRDC-XDD-Diff


OPTIONAL,

measParametersMRDC-FRX-Diff

MeasParametersMRDC-FRX-Diff         OPTIONAL
}
MeasParametersMRDC-Common ::=
SEQUENCE {
-- R4 3-1: Independent measurement gap configurations for FR1 and FR2


independentGapConfig


ENUMERATED {supported}
OPTIONAL 

}

MeasParametersMRDC-XDD-Diff ::=
SEQUENCE
 {

sftd-MeasPSCell






ENUMERATED {supported}

OPTIONAL,

sftd-MeasNR-Cell





ENUMERATED {supported}

OPTIONAL
}

MeasParameters-MRDC-FRX-Diff ::=
SEQUENCE {
-- R4 3-2: Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement


simultaneousRxDataSSB-DiffNumerology
ENUMERATED {supported}

OPTIONAL
}

GeneralParametersMRDCXDD-Diff ::= SEQUENCE {


splitSRB-WithOneUL-Path



ENUMERATED {supported}

OPTIONAL,


splitDRB-withUL-Both-MCG-SCG

ENUMERATED {supported}

OPTIONAL,

srb3








ENUMERATED {supported}

OPTIONAL
}

-- TAG-UE-MRDC-CAPABILITY-STOP

-- ASN1STOP

–
UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [yy].

UE-NR-Capability information element

-- ASN1START

-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::= SEQUENCE {


pdcp-Parameters




PDCP-Parameters, 


rlc-Parameters




RLC-Parameters





OPTIONAL,







mac-Parameters




MAC-Parameters





OPTIONAL,





 


phy-Parameters




Phy-Parameters,


rf-Parameters




RF-Parameters,


measParameters




MeasParameters





OPTIONAL,


fdd-Add-UE-NR-Capabilities

UE-NR-CapabilityAddXDD-Mode

    OPTIONAL,


tdd-Add-UE-NR-Capabilities

UE-NR-CapabilityAddXDD-Mode

    OPTIONAL,

fr1-Add-UE-NR-Capabilities

UE-NR-CapabilityAddFRX-Mode


OPTIONAL,


fr2-Add-UE-NR-Capabilities

UE-NR-CapabilityAddFRX-Mode


OPTIONAL,

lateNonCriticalExtension

OCTET STRING





OPTIONAL,

nonCriticalExtension


SEQUENCE {}






OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode ::=
SEQUENCE {


phy-ParametersXDD-Diff


Phy-ParametersXDD-Diff


OPTIONAL,


mac-ParametersXDD-Diff


MAC-ParametersXDD-Diff


OPTIONAL,


measParametersXDD-Diff


MeasParametersXDD-Diff


OPTIONAL
}

UE-NR-CapabilityAddFRX-Mode ::=
SEQUENCE {


phy-ParametersFRX-Diff


Phy-ParametersFRX-Diff


OPTIONAL,


measParametersFRX-Diff


MeasParametersFRX-Diff


OPTIONAL
}

Phy-Parameters ::=
SEQUENCE {


phy-ParametersCommon


Phy-ParametersCommon



OPTIONAL,


phy-ParametersXDD-Diff


Phy-ParametersXDD-Diff



OPTIONAL,


phy-ParametersFRX-Diff


Phy-ParametersFRX-Diff



OPTIONAL,

phy-ParametersFR1



Phy-ParametersFR1




OPTIONAL,

phy-ParametersFR2



Phy-ParametersFR2




OPTIONAL


}

Phy-ParametersCommon ::=
SEQUENCE {
-- R1 1-9: CSI-RS based CFRA for HO


csi-RS-CFRA-ForHO




ENUMERATED {supported}





OPTIONAL,
-- R1 2-11: Downlink dynamic PRB bundling (DL)


dynamicPRB-BundlingDL



ENUMERATED {supported}





OPTIONAL,

-- R1 2-32a: Semi-persistent CSI report on PUCCH


sp-CSI-ReportPUCCH




ENUMERATED {supported}





OPTIONAL,

-- R1 2-32b: Semi-persistent CSI report on PUSCH


sp-CSI-ReportPUSCH




ENUMERATED {supported}





OPTIONAL,

-- R1 2-34: NZP-CSI-RS  based interference measurement


nzp-CSI-RS-IntefMgmt



ENUMERATED {supported}





OPTIONAL,

-- R1 2-42: Support Type II SP-CSI feedback on long PUCCH


type2-SP-CSI-Feedback-LongPUCCH

ENUMERATED {supported}





OPTIONAL,

-- R1 3-3: More than one CORESET per BWP (in addition to CORESET #0)


multipleCORESET





ENUMERATED {supported}





OPTIONAL,

-- R1 3-6: Dynamic SFI monitoring and dynamic UL/DL determination


dynamicSFI






ENUMERATED {supported}





OPTIONAL,

-- R1 3-7: Precoder-granularity of CORESET size


precoderGranularityCORESET


ENUMERATED {supported}





OPTIONAL,

-- R1 4-10: Dynamic HARQ-ACK codebook


dynamicHARQ-ACK-Codebook


ENUMERATED {supported}





OPTIONAL,

-- R1 4-11: Semi-static HARQ-ACK codebook


semiStaticHARQ-ACK-Codebook


ENUMERATED {supported}





OPTIONAL,

-- R1 4-12: HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group


spatialBundlingHARQ-ACK



ENUMERATED {supported}





OPTIONAL,

-

- R1 4-21: Dynamic beta-offset configuration and indication for HARQ-ACK and/or CSI

dynamicBetaOffsetInd-HARQ-ACK-CSI
ENUMERATED {supported}





OPTIONAL,

-- R1 4-23: Repetitions for PUCCH format 1, 3,and 4 over multiple slots with K = 1, 2, 4, 8


pucch-Repetition-F1-3-4



ENUMERATED {supported}





OPTIONAL,

-- R1 5-2: RA type 0 for PUSCH


ra-Type0-PUSCH





ENUMERATED {supported}





OPTIONAL,

-- R1 5-3: Dynamic switching between RA type 0 and RA type 1 for PDSCH


dynamicSwitchRA-Type0-1-PDSCH

ENUMERATED {supported}





OPTIONAL,

-- R1 5-4: Dynamic switching between RA type 0 andRA type 1 for PUSCH


dynamicSwitchRA-Type0-1-PUSCH

ENUMERATED {supported}





OPTIONAL,

-- R1 5-6: PDSCH mapping type A with less than 7 OFDM symbols


pdsch-MappingTypeA




ENUMERATED {supported}





OPTIONAL,

-- R1 5-6a: PDSCH mapping type B


pdsch-MappingTypeB




ENUMERATED {supported}





OPTIONAL,

-- R1 5-7: Interleaving for VRB-to-PRB mapping for PDSCH


interleavingVRB-ToPRB-PDSCH


ENUMERATED {supported}





OPTIONAL,

-- R1 5-8: Interleaving for VRB-to-PRB mapping for PUSCH


interleavingVRB-ToPRB-PUSCH


ENUMERATED {supported}





OPTIONAL,

-- R1 5-10: Inter-slot frequency hopping for PUSCH


interSlotFreqHopping-PUSCH


ENUMERATED {supported}





OPTIONAL,

-- R1 5-13: Type 1 configured PUSCH repetitions within a slot


type1-PUSCH-RepetitionOneSlot

ENUMERATED {supported}





OPTIONAL,

-- R1 5-14: Type 1 configured PUSCH repetitions over multiple slots


type1-PUSCH-RepettitionMultiSlots
ENUMERATED {supported}





OPTIONAL,

-- R1 5-15: Type 2 configured PUSCH repetitions within a slot


type2-PUSCH-RepetitionOneSlot

ENUMERATED {supported}





OPTIONAL,

-- R1 5-16: Type 2 configured PUSCH repetitions over multiple slots


type2-PUSCH-RepettitionMultiSlots
ENUMERATED {supported}





OPTIONAL,

-- R1 5-17: PUSCH repetitions over multiple slots


pusch-RepetitionMultiSlots


ENUMERATED {supported}





OPTIONAL,

-- R1 5-17a: PDSCH repetitions over multiple slots


pdsch-RepetitionMultiSlots


ENUMERATED {supported}





OPTIONAL,

-- R1 5-18: DL SPS


downlinkSPS






ENUMERATED {supported}





OPTIONAL,

-- R1 5-19: Type 1 Configured UL grant


configuredUL-GrantType1



ENUMERATED {supported}





OPTIONAL,

-- R1 5-20: Type 2 Configured UL grant


configuredUL-GrantType2



ENUMERATED {supported}





OPTIONAL,

-- R1 5-21: Pre-emption indication for DL


pre-EmptIndication-DL



ENUMERATED {supported}





OPTIONAL,

-- R1 5-22 & 5-25: CBG-based re-transmission for DL/UL using CBGTI


cbg-TransIndication




BIT STRING (SIZE (2))





OPTIONAL,

-- R1 5-23: CBGFI for CBG-based re-transmission for DL


cbg-FlushIndication-DL



ENUMERATED {supported}





OPTIONAL,

-- R1 5-24: Dynamic HARQ-ACK codebook using sub-codebooks for CBG-based re-transmission for DL


dynamicHARQ-ACK-CodeB-CBG-Retx-DL
ENUMERATED {supported}





OPTIONAL,

-- R1 5-26: Semi-static rate-matching resource set configuration for DL


rateMatchingResrcSetSemi-Static

ENUMERATED {supported}





OPTIONAL,

-- R1 5-27: Dynamic rate-matching resource set configuration for DL


rateMatchingResrcSetDynamic


ENUMERATED {supported}





OPTIONAL,

-- R1 5-28: Rate-matching around LTE CRS


rateMatchingLTE-CRS




ENUMERATED {supported}





OPTIONAL,

-- R4 1-8: BWP switching delay


bwp-SwitchingDelay




ENUMERATED {type1, type2}




OPTIONAL
}

Phy-ParametersXDD-Diff ::=
SEQUENCE {

-- R1 4-2: 2 PUCCH of format 0 or 2 in consecutive symbols

twoPUCCH-F0-2-ConsecSymbols


ENUMERATED {supported}





OPTIONAL,

-- R1 8-7: UL power control with 2 PUSCH closed loops


twoDifferentTPC-Loop-PUSCH


ENUMERATED {supported}





OPTIONAL,

-- R1 8-8: UL power control with 2 PUCCH closed loops


twoDifferentTPC-Loop-PUCCH


ENUMERATED {supported}





OPTIONAL
}

Phy-ParametersFRX-Diff ::=
SEQUENCE {
-- R1 2-6 & 2-16b: Support 1+2 DMRS (DL/UL)


oneFL-DMRS-TwoAdditionalDMRS

BIT STRING (SIZE (2))





OPTIONAL,
-- R1 2-7 & 2-18: Supported 2 symbols front-loaded DMRS(DL/UL)


twoFL-DMRS






BIT STRING (SIZE (2))





OPTIONAL,
-- R1 2-8 & 2-18a: Supported 2 symbols front-loaded +2 symbols additional DMRS(DL/UL)


twoFL-DMRS-TwoAdditionalDMRS

BIT STRING (SIZE (2))





OPTIONAL,
-- R1 2-9 & 2-19: Support 1+3 DMRS (DL/UL)


oneFL-DMRS-ThreeAdditionalDMRS

BIT STRING (SIZE (2))





OPTIONAL,
-- R1 2-10: Support DMRS type (DL)


supportedDMRS-TypeDL



ENUMERATED {type1, type2}




OPTIONAL,

-- R1 2-17: Support DMRS type (UL)


supportedDMRS-TypeUL



ENUMERATED {type1, type2}




OPTIONAL,

-- R1 2-37: Support Semi-open loop CSI


semiOpenLoopCSI





ENUMERATED {supported}





OPTIONAL,

-- R1 2-38: CSI report without PMI


csi-ReportWithoutPMI



ENUMERATED {supported}





OPTIONAL,

-- R1 2-39: CSI report with CRI


csi-ReportWithCRI




ENUMERATED {supported}





OPTIONAL,

-- R1 2-39a: CSI report without CQI


csi-ReportWithoutCQI



ENUMERATED {supported}





OPTIONAL,

-- R1 2-44 & 2-47: 1 port of DL/UL PTRS


onePortsPTRS





BIT STRING (SIZE (2))





OPTIONAL,
-- R1 4-2: 2 PUCCH of format 0 or 2 in consecutive symbols


twoPUCCH-F0-2-ConsecSymbols


ENUMERATED {supported}





OPTIONAL,

-- R1 4-3: PUCCH format 2 over 1 – 2 OFDM symbols once per slot with FH


pucch-F2-WithFH





ENUMERATED {supported}





OPTIONAL,

-- R1 4-4: PUCCH format 3 over 4 – 14 OFDM symbols once per slot with FH


pucch-F3-WithFH





ENUMERATED {supported}





OPTIONAL,

-- R1 4-5: PUCCH format 4 over 4 – 14 OFDM symbols once per slot with FH


pucch-F4-WithFH





ENUMERATED {supported}





OPTIONAL,

-- R1 4-6: Non-frequency hopping for PUCCH formats 0 and 2


freqHoppingPUCCH-F0-2



ENUMERATED {notSupported}




OPTIONAL,
-- R1 4-7: Non-frequency hopping for PUCCH format 1, 3, and 4


freqHoppingPUCCH-F1-3-4



ENUMERATED {notSupported}




OPTIONAL,

-- R1 4-19: SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or piggybacked on a PUSCH)


mux-SR-HARQ-ACK-CSI-PUCCH


ENUMERATED {supported}





OPTIONAL,

-- R1 4-20: UCI code-block segmentation 


uci-CodeBlockSegmentation


ENUMERATED {supported}





OPTIONAL,

-- R1 4-22: 1 long PUCCH format and 1 short PUCCH format in the same slot


onePUCCH-LongAndShortFormat


ENUMERATED {supported}





OPTIONAL,

-- R1 4-22a: 2 PUCCH transmissions in the same slot which are not covered by 4-22 and 4-2


twoPUCCH-AnyOthersInSlot


ENUMERATED {supported}





OPTIONAL,

-- R1 5-9: Intra-slot frequency-hopping for PUSCH except for PUSCH scheduled by Type 1 before RRC connection


intraSlotFreqHopping-PUSCH


ENUMERATED {supported}





OPTIONAL,

-- R1 5-29: LBRM for PUSCH


pusch-LBRM






ENUMERATED {supported}





OPTIONAL,

-- R1 6-5a: PDCCH blind detection capability for CA


pdcch-BlindDetectionCA



ENUMERATED {supported}





OPTIONAL,

-- R1 8-3: TPC-PUSCH-RNTI


tpc-PUSCH-RNTI





ENUMERATED {supported}





OPTIONAL,

-- R1 8-4: TPC-PUCCH-RNTI


tpc-PUCCH-RNTI





ENUMERATED {supported}





OPTIONAL,

-- R1 8-5: TPC-SRS-RNTI


tpc-SRS-RNTI





ENUMERATED {supported}





OPTIONAL,

-- R1 8-6: Absolute TPC command mode


absoluteTPC-Command




ENUMERATED {supported}





OPTIONAL,
-- R1 8-7: UL power control with 2 PUSCH closed loops


twoDifferentTPC-Loop-PUSCH


ENUMERATED {supported}





OPTIONAL,

-- R1 8-8: UL power control with 2 PUCCH closed loops


twoDifferentTPC-Loop-PUCCH


ENUMERATED {supported}





OPTIONAL,

-- R4 1-6: pi/2-BPSK for PUSCH


pusch-HalfPi-BPSK




ENUMERATED {supported}





OPTIONAL,
-- R4 1-7: pi/2-BPSK for PUCCH format 3/4


pucch-F3-4-HalfPi-BPSK



ENUMERATED {supported}





OPTIONAL,
-- R4 1-9: 1-symbol GP in unpaired spectrum


oneSymbolGP-TDD





ENUMERATED {supported}





OPTIONAL,
-- R4 2-7: Almost contiguous UL CP-OFDM


almostContiguousCP-OFDM-UL


ENUMERATED {supported}





OPTIONAL
}

Phy-ParametersFR1 ::=
SEQUENCE {
-- R1 3-2: Unicast PDCCH monitoring following Case 1-2


pdcchMonitoringSingleOccasion

ENUMERATED {supported}





OPTIONAL,

-- R4 1-1: 60kHz of subcarrier spacing for FR1


scs-60kHz






ENUMERATED {supported}





OPTIONAL,
-- R4 1-4: 256QAM for PDSCH in FR1


pdsch-256QAM-FR1




ENUMERATED {supported}





OPTIONAL
}
Phy-ParametersFR2 ::=
SEQUENCE {
-- R4 2-8: PA calibration gap


calibrationGapPA




ENUMERATED {supported}





OPTIONAL
}
RF-Parameters ::= SEQUENCE {


supportedBandListNR




SupportedBandListNR,


supportedBandCombination


NR-DC-BandCombinationList,


bandCombinationParametersUL-List
BandCombinationParametersUL-List,

supportedBasebandProcessingCombination

SupportedBasebandProcessingCombination,

basebandCombinationParametersUL-List

BasebandCombinationParametersUL-List,

supportedDLParametersPerBand


SupportedDLParametersPerBand,


supportedULParametersPerBand


SupportedULParametersPerBand,
supportedDLParametersPerCC              SupportedDLParametersPerCC,
supportedULParametersPerCC              SupportedULParame
tersPerCC
}

SupportedBandListNR ::=
SEQUENCE (SIZE (1..maxBands)) OF PerBandNR

PerBandNR ::=
SEQUENCE {


bandNR






FreqBandIndicatorNR,

-- Modified MPR behaviour as in RAN4 LS R2-1804077, which is needed for NSA as well as SA


modifiedMPR-Behaviour


BIT STRING (SIZE (8))





OPTIONAL,

-- R4 2-1: Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports within a single CC

-- RAN4 agreed that 400 MHz is optional for FR2. The other values defined for FR1/fR2 in TS 38.101 are mandatory w/o capability bit.


maxChannelBW-PerCC



ENUMERATED {mhz400}






OPTIONAL,

mimo-ParametersPerBand


MIMO-ParametersPerBand





OPTIONAL,
-- R1 0-10: Extended CP


extendedCP





ENUMERATED {supported}





OPTIONAL,

-- R1 0-13: Phase coherence across non-contiguous UL symbols in slot in the transmission of one channel


phaseCoherenceUL



ENUMERATED {supported}





OPTIONAL,

-- R1 1-10: Support of SCell without SS/PBCH block


scellWithoutSSB




ENUMERATED {supported}





OPTIONAL,

-- R1 1-11: Support of CSI-RS RRM measurement for SCell without SS/PBCH block


csi-RS-MeasSCellWithoutSSB

ENUMERATED {supported}





OPTIONAL,

-- R1 2-15a: Association between CSI-RS and SRS


srs-AssocCSI-RS




ENUMERATED {supported}





OPTIONAL,
-- R1 3-1a: For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 3 OFDM symbols for FR2


type1-3-CSS





ENUMERATED {supported}





OPTIONAL,
-- R1 3-4: More than one TCI state configurations per CORESET


multipleTCI





ENUMERATED {supported}





OPTIONAL,

-- R1 3-5 & 3-5a: For type 1 with dedicated RRC configuration, type 3, and UE-SS,, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 (with a DCI gap)


pdcchMonitoringAnyOccasions

ENUMERATED {withoutDCI-gap, withDCI-gap}
OPTIONAL,

-- R1 5-1a: UE specific RRC configure UL/DL assignment


ue-SpecificUL-DL-Assignment

ENUMERATED {supported}





OPTIONAL,
-- R1 5-11 & 5-11a: Up to 2/7 unicast PDSCHs per slot for different TBs


pdsch-DifferentTB-PerSlot

SEQUENCE {



scs-15kHz





ENUMERATED {upto2, upto7}



OPTIONAL,



scs-30kHz





ENUMERATED {upto2, upto7}



OPTIONAL,



scs-60kHz





ENUMERATED {upto2, upto7}



OPTIONAL,



scs-120kHz





ENUMERATED {upto2, upto7}



OPTIONAL

}

















    OPTIONAL,
-- R1 5-12 & 5-12a: Up to 2/7 PUSCHs per slot for different TBs


pusch-DifferentTB-PerSlot

SEQUENCE {



scs-15kHz





ENUMERATED {upto2, upto7}



OPTIONAL,



scs-30kHz





ENUMERATED {upto2, upto7}



OPTIONAL,



scs-60kHz





ENUMERATED {upto2, upto7}



OPTIONAL,



scs-120kHz





ENUMERATED {upto2, upto7}



OPTIONAL

}


















OPTIONAL,

-- R1 6-2 & 6-3: Type A/B BWP adaptation (up to 2/4 BWPs) with same numerology


bwp-SameNumerology




ENUMERATED {upto2, upto4}



OPTIONAL,

-- R1 6-4: BWP adaptation (up to 4 BWPs) with different numerologies


bwp-DiffNumerology




ENUMERATED {upto4}





OPTIONAL,
-- R1 6-7: Two PUCCH group


twoPUCCH-Group




ENUMERATED {supported}





OPTIONAL,
-- R1 6-8: Different numerology across PUCCH groups


diffNumerologyAcrossPUCCH-Group
ENUMERATED {supported}





OPTIONAL,
-- R1 6-9: Different numerologies across carriers within the same PUCCH group


diffNumerologyWithinPUCCH-Group
ENUMERATED {supported}





OPTIONAL,
-- R1 6-10: Cross carrier scheduling


crossCarrierScheduling


ENUMERATED {supported}





OPTIONAL,
-- R1 6-11: Number of supported TAGs


supportedNumberTAG



ENUMERATED {n2, n3, n4}





OPTIONAL,

-- R1 6-19: Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS/PRACH on the other UL carrier in the same cell

-- Details on the channel/signal combination are to be described in TS 38.306

simultaneousTxSUL-NonSUL

ENUMERATED {supported}





OPTIONAL,
-- R1 6-21: DL search space sharing for CA


searchSpaceSharingCA-DL


ENUMERATED {supported}





OPTIONAL,
-- R1 6-22: UL search space sharing for CA


searchSpaceSharingCA-UL


ENUMERATED {supported}





OPTIONAL,
-- R4 1-4: 256QAM for PDSCH in FR2


pdsch-256QAM-FR2



ENUMERATED {supported}





OPTIONAL,
-- R4 1-5: 256QAM for PUSCH


pusch-256QAM




ENUMERATED {supported}





OPTIONAL
}

MIMO-ParametersPerBand ::= SEQUENCE {

-- R1 2-2: PDSCH beam switching


timeDurationForQCL




SEQUENCE {



scs-60kHz






ENUMERATED {s7, s14, s28}








OPTIONAL,



sch-120kHz






ENUMERATED {s14, s28}









OPTIONAL

}
























OPTIONAL,

-- R1 2-3: PDSCH MIMO layers. Absence of this field implies support of one layer.

maxNumberMIMO-LayersPDSCH


MIMO-LayersDL












OPTIONAL,
-- R1 2-14: Codebook based PUSCH MIMO transmission. Absence of this field implies that CB-based PUSCH is not supported.


maxNumberMIMO-LayersCB-PUSCH

MIMO-LayersUL












OPTIONAL,

-- R1 2-15: Non-codebook based PUSCH MIMO transmission. Absence of this field implies that Non-CB-based PUSCH is not supported.


maxNumberMIMO-LayersNonCB-PUSCH

MIMO-LayersUL












OPTIONAL,

-- R1 2-4: TCI states for PDSCH


maxNumberConfiguredTCIstates

ENUMERATED {n4, n8, n16, n32, n64}







OPTIONAL,


maxNumberActiveTCI-PerCC


ENUMERATED {n1, n2, n4, n8}









OPTIONAL,
-- R1 2-13: PUSCH transmission coherence

pusch-TransCoherence



ENUMERATED {nonCoherent, partialNonCoherent, fullCoherent}
OPTIONAL,
-- R1 2-20: Beam correspondence

beamCorrespondence




ENUMERATED {supported}










OPTIONAL,
-- R1 2-21: Periodic beam report on PUCCH


periodicBeamReport




ENUMERATED {supported}










OPTIONAL,
-- R1 2-22: Aperiodic beam report on PUSCH


apeioricBeamReport




ENUMERATED {supported}










OPTIONAL,

-- R1 2-23: Semi-persistent beam report on PUCCH


sp-BeamReportPUCCH




ENUMERATED {supported}










OPTIONAL,

-- R1 2-23a: Semi-persistent beam report on PUSCH


sp-BeamReportPUSCH




ENUMERATED {supported}










OPTIONAL,

-- R1 2-24: SSB/CSI-RS for beam management


beamManagementSSB-CSI-RS


BeamManagementSSB-CSI-RS









OPTIONAL,

-- R1 2-26: Receiving beam selection using CSI-RS resource repetition “ON”


maxNumberRxBeam





INTEGER (2..8)












OPTIONAL,
-- R1 2-27: Beam switching (including SSB and CSI-RS)


maxNumberRxTxBeamSwitchDL


SEQUENCE {



scs-15kHz






ENUMERATED {n4, n7, n14}








OPTIONAL,



scs-30kHz






ENUMERATED {n4, n7, n14}








OPTIONAL,



scs-60kHz






ENUMERATED {n4, n7, n14}








OPTIONAL,



scs-120kHz






ENUMERATED {n4, n7, n14}








OPTIONAL,



scs-240kHz






ENUMERATED {n4, n7, n14}








OPTIONAL

}
























OPTIONAL,

-- R1 2-29: Non-group based beam reporting


maxNumberNonGroupBeamReporting

ENUMERATED {n1, n2, n4}










OPTIONAL,

-- R1 2-29a: Group based beam reporting


groupBeamReporting




ENUMERATED {supported}










OPTIONAL,

-- R1 2-30: UL beam management


uplinkBeamManagement



SEQUENCE {



maxNumberSRS-ResourcePerSet


ENUMERATED {n8, n16, n32},



maxNumberSRS-ResourceSet


INTEGER (1..8)


}
























OPTIONAL,

-- R1 2-31: Beam failure recovery

maxNumberCSI-RS-BFR




INTEGER (1..64)












OPTIONAL,

maxNumberSSB-BFR




INTEGER (1..64)












OPTIONAL,

maxNumberCSI-RS-SSB-BFR



INTEGER (1..256)











OPTIONAL,

-- R1 2-45 & 2-48: 2 ports of DL/UL PTRS

twoPortsPTRS





BIT STRING (SIZE (2))










OPTIONAL,
-- R1 2-53: SRS resources

supportedSRS-Resources


SRS-Resources













OPTIONAL,

-- R1 2-55: SRS Tx switch


srs-TxSwitch




SRS-TxSwitch













OPTIONAL,
-- R1 2-54a: Simultaneous SRS Tx


maxNumberSimultaneousSRS-PerCC

INTEGER (1..4)












OPTIONAL,

-- R1 2-57: Support low latency CSI feedback


lowLatencyCSI-Feedback



ENUMERATED {supported}










OPTIONAL
}

-- R1 2-24: SSB/CSI-RS for beam management

BeamManagementSSB-CSI-RS ::=
SEQUENCE {


maxNumberSSB-CSI-RS-ResourceOneTx
ENUMERATED {n8, n16, n32, n64},


maxNumberSSB-CSI-RS-ResourceTwoTx
ENUMERATED {n0, n4, n8, n16, n32, n64},


supportedCSI-RS-Density



ENUMERATED {one, three, oneAndThree}

}

-- R1 2-53: SRS resources
SRS-Resources ::=
SEQUENCE {


maxNumberAperiodicSRS-PerBWP




ENUMERATED {n1, n2, n4, n8, n16},


maxNumberAperiodicSRS-PerBWP-PerSlot


INTEGER (1..6),


maxNumberPeriodicSRS-PerBWP





ENUMERATED {n1, n2, n4, n8, n16},


maxNumberPeriodicSRS-PerBWP-PerSlot



INTEGER (1..6),


maxNumberSemiPersitentSRS-PerBWP



ENUMERATED {n0, n1, n2, n4, n8, n16},


maxNumberSP-SRS-PerBWP-PerSlot




INTEGER (0..6),


maxNumberSRS-Ports-PerResource




ENUMERATED {n1, n2, n4}

}
-- R1 2-55: SRS Tx switch

SRS-TxSwitch ::=
SEQUENCE {


supportedSRS-TxPortSwitch


ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4},


txSwitchImpactToRx




ENUMERATED {true}







OPTIONAL
}
PDCP-Parameters ::= SEQUENCE {


supportedROHC-Profiles
SEQUENCE {



profile0x0000

BOOLEAN, 



profile0x0001

BOOLEAN, 



profile0x0002

BOOLEAN,



profile0x0003

BOOLEAN, 



profile0x0004

BOOLEAN, 



profile0x0006

BOOLEAN, 



profile0x0101

BOOLEAN, 



profile0x0102

BOOLEAN, 



profile0x0103

BOOLEAN, 



profile0x0104

BOOLEAN

}, 


maxNumberROHC-ContextSessions
ENUMERATED {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64, cs128, cs256, cs512, cs1024, cs16384, spare2, spare1},



uplinkOnlyROHC-Profiles


ENUMERATED {supported}
OPTIONAL, 


continueROHC-Context


ENUMERATED {supported}
OPTIONAL,


outOfOrderDelivery



ENUMERATED {supported}
OPTIONAL, 


shortSN






ENUMERATED {supported} 
OPTIONAL
}

RLC-Parameters ::= SEQUENCE {


am-WithShortSN




ENUMERATED {supported}
OPTIONAL,



um-WithShortSN




ENUMERATED {supported}
OPTIONAL, 



um-WIthLongSN




ENUMERATED {supported}
OPTIONAL
}

MAC-Parameters ::= SEQUENCE {


mac-ParametersCommon


MAC-ParametersCommon
OPTIONAL,


mac-ParametersXDD-Diff


MAC-ParametersXDD-Diff
OPTIONAL
}

MAC-ParametersCommon ::=
SEQUENCE {

lcp-Restriction




ENUMERATED {supported}
OPTIONAL,

-- R1 4-24: PUCCH-spatialrelationinfo indication by a MAC CE per PUCCH resource


pucch-SpatialRelInfoMAC-CE

ENUMERATED {supported}
OPTIONAL
}
MAC-ParametersXDD-Diff ::=
SEQUENCE {


skipUplinkTxDynamic



ENUMERATED {supported}
OPTIONAL,


logicalChannelSR-DelayTimer

ENUMERATED {supported}
OPTIONAL, 


longDRX-Cycle




ENUMERATED {supported}
OPTIONAL, 


shortDRX-Cycle




ENUMERATED {supported}
OPTIONAL, 


multipleSR-Configurations

ENUMERATED {supported}
OPTIONAL, 

-- If supported UE supports 8 SR configurations, otherwise 1 SR config is supported. 


-- Confirmation is needed whether to align the number to what the configuration signalling can support.


multipleConfiguredGrantConfigurations
ENUMERATED {supported}
OPTIONAL 

-- If supported UE supports 16 configured grant configurations, otherwise 1 ConfiguredGrant config is supported.


-- Confirmation is needed whether to align the number to what the configuration signalling can support, and to consider whether the 16 refers

-- to the configurations or the active ones only (as they are within the BWP).

}

MeasParameters ::= SEQUENCE {


measParametersCommon


MeasParametersCommon

OPTIONAL,


measParametersXDD-Diff


MeasParametersXDD-Diff

OPTIONAL,

measParametersFRX-Diff


MeasParametersFRX-Diff

OPTIONAL
}

MeasParametersXDD-Diff ::=
SEQUENCE {

intraAndInterF-MeasAndReport
ENUMERATED {supported}
OPTIONAL,


eventA-MeasAndReport


ENUMERATED {supported}
OPTIONAL 


-- Confirmation is needed on the need of capability/IOT signaling in LTE for support of the additional measurement gap configurations.
}
MeasParametersFRX-Diff ::=
SEQUENCE {
-- R1 1-3: SSB based SINR measurement


ss-SINR-Meas





ENUMERATED {supported}

OPTIONAL,
-- R1 1-5: CSI-RS based RRM measurement with associated SS-block


csi-RSRP-AndRSRQ-MeasWithSSB

ENUMERATED {supported}

OPTIONAL,
-- R1 1-5a: CSI-RS based RRM measurement without associated SS-block


csi-RSRP-AndRSRQ-MeasWithoutSSB

ENUMERATED {supported}

OPTIONAL,
-- R1 1-6: CSI-RS based SINR measurement


csi-SINR-Meas





ENUMERATED {supported}

OPTIONAL,
-- R1 1-7: CSI-RS based RLM


csi-RS-RLM






ENUMERATED {supported}

OPTIONAL
}

-- TAG-UE-NR-CAPABILITY-STOP

-- ASN1STOP
6.3.4
Other information elements

6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb







INTEGER ::=
ffsValue

-- Maximum number of band combinations
maxBandCombDL






INTEGER ::= ffsValue

-- Maximum number of DL band combinations
maxBandCombUL






INTEGER ::= ffsValue

-- Maximum number of UL band combinationsmaxBasebandProcComb





INTEGER ::=
ffsValue

-- Maximum number of baseband processing combinations
maxBasebandProcCombDL




INTEGER ::= ffsValue

-- Maximum number of DL baseband processing combinations
maxBasebandProcCombUL




INTEGER ::= ffsValue

-- Maximum number of UL baseband processing combinations
maxNrofServingCells





INTEGER ::=
16

-- Max number of serving cells (SpCell + SCells) per cell group

maxNrofServingCells-1




INTEGER ::= 15

-- Max number of serving cells (SpCell + SCells) per cell group minus 1
maxNrofSCells






INTEGER ::=
15

-- Max number of secondary serving cells per cell group

maxNrofCellMeas






INTEGER ::=
ffsValue

-- Maximum number of entries in each of the cell lists in a measurement object

maxNrofSS-BlocksToAverage



INTEGER ::= ffsValue

-- Max number for the (max) number of SS blocks to average to determine cell


















-- measurement

maxNrofCSI-RS-ResourcesToAverage

INTEGER ::= ffsValue

-- Max number for the (max) number of CSI-RS to average to determine cell


















-- measurement

maxNrofDL-Allocations 




INTEGER ::= ffsValue
maxNrofSR-ConfigPerCellGroup


INTEGER ::= 8

-- Maximum number of SR configurations per cell group

maxLCG-ID







INTEGER ::= 7

-- Maximum value of LCG ID

mmaxLC-ID







INTEGER ::= ffsValue

-- Maximum value of Logical Channel ID

maxNrofTAGs







INTEGER ::=
4

-- Maximum number of Timing Advance Groups

maxNrofTAGs-1






INTEGER ::=
3

-- Maximum number of Timing Advance Groups minus 1

mmaxNrofBWPs




INTEGER ::= 4

-- Maximum number of BWPs per serving cell

mmaxNrofSymbols-1






INTEGER ::= 13

-- Maximum index identifying a symbol within a slot (14 symbols, indexed from 0..13)

maxNrofSlots






INTEGER ::= 320

-- Maximum number of slots in a 10 ms period

maxNrofSlots-1






INTEGER ::= 319

-- Maximum number of slots in a 10 ms period minus 1

maxNrofPhysicalResourceBlocks


INTEGER ::= 275

-- Maximum number of PRBs

maxNrofPhysicalResourceBlocks-1


INTEGER ::= 274

-- Maximum number of PRBs

maxNrofControlResourceSets 



INTEGER ::= 12 
-- Max number of CoReSets configurable on a serving cell

maxNrofControlResourceSets-1


INTEGER ::= 11  
-- Max number of CoReSets configurable on a serving cell minus 1

maxCoReSetDuration





INTEGER ::= 3

-- Max number of OFDM symbols in a control resource set

maxNrofSearchSpaces





INTEGER ::= 40

-- Max number of Search Spaces
maxNrofSearchSpaces-1




INTEGER ::= 339

-- Max number of Search Spaces minus 1
maxSFI-DCI-PayloadSize




INTEGER ::= ffsValue

-- Max number payload of a DCI scrambled with SFI-RNTI

maxSFI-DCI-PayloadSize-1



INTEGER ::= ffsValue

-- Max number payload of a DCI scrambled with SFI-RNTI minus 1

maxINT-DCI-PayloadSize




INTEGER ::= ffsValue

-- Max number payload of a DCI scrambled with INT-RNTI

maxINT-DCI-PayloadSize-1



INTEGER ::= ffsValue

-- Max number payload of a DCI scrambled with INT-RNTI minus 1

maxNrofRateMatchPatterns



INTEGER ::= 4

-- Max number of rate matching patterns that may be configured

maxNrofRateMatchPatterns-1



INTEGER ::= 3

-- Max number of rate matching patterns that may be configured minus 1

maxNrofCSI-Reports





INTEGER ::= ffsValue 
-- Maximum number of report configurations

maxNrofCSI-RS-CellsRRM 




INTEGER ::= ffsValue 
-- Maximum number of FFS
maxNrofReportConfigIdsPerTrigger

INTEGER ::= 16
 
-- Maximum number of report configurations per reportTrigger

maxNrofCSI-ResourceConfigurations

INTEGER ::= ffsValue

-- Maximum number of resource configurations

maxNrofCSI-ResourceConfigurations-1

INTEGER ::= ffsValue

-- Maximum number of resource configurations minus 1

maxNrofCSI-ResourceSets




INTEGER ::= ffsValue

-- Maximum number of resource sets per resource configuration

maxNrofCSI-ResourceSets-1



INTEGER ::= ffsValue

-- Maximum number of resource sets per resource configuration minus 1

maxNrofFailureDetectionResources

INTEGER ::= ffsValue

-- Maximum number of failure detection resources


maxNrofNZP-CSI-RS-Resources-1


INTEGER ::= ffsValue

-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources minus 1

maxNrofZP-CSI-RS-Resources



INTEGER ::= 3

-- Maximum number of Zero-Power (NZP) CSI-RS resources

maxNrofZP-CSI-RS-Resources-1


INTEGER ::= 2

-- Maximum number of Zero-Power (NZP) CSI-RS resources minus 1

maxNrofCSI-IM-Resources




INTEGER ::= ffsValue

-- Maximum number of CSI-IM resources. See CSI-IM-ResourceMax in 38.214.

maxNrofCSI-IM-Resources-1



INTEGER ::= ffsValue

-- Maximum number of CSI-IM resources minus 1. See CSI-IM-ResourceMax in 38.214.

maxNrofCSI-IM-ResourcesPerSet


INTEGER ::= ffsValue

-- Maximum number of CSI-IM resources per set. See CSI-IM-ResourcePerSetMax in 38.214

maxNrofSSB-Resources-1




INTEGER ::= 63

-- Maximum number of SSB resources in a resource set minus 1

maxNrofCSI-RS-ResourcesPerSet


INTEGER ::= 8

-- Maximum number of CSI-RS resources per resource set

maxNrofCSI-MeasId





INTEGER ::= ffsValue

-- Maximum number of link configurations

maxNrofCSI-MeasId-1





INTEGER ::= ffsValue

-- Maximum number of link configurations minus 1

maxNrofCSI-RS-ResourcesRRM



INTEGER ::= ffsValue

-- Maximum number of CSI-RS resources for an RRM measurement object

maxNrofCSI-RS-ResourcesRRM-1


INTEGER ::= ffsValue

-- Maximum number of CSI-RS resources for an RRM measurement object minus 1

maxNrofObjectId






INTEGER ::= ffsValue

-- Maximum number of configured measurement objects
maxNrofPCI-Ranges





INTEGER ::= ffsValue

-- Maximum number of PCI ranges
maxReportConfigId




INTEGER ::= ffsValue

-- Maximum number of reporting configurations

maxNrofMeasId






INTEGER ::= ffsValue

-- Maximum number of configured measurements

mmaxNrofQuantityConfig




INTEGER
::= 2

-- Maximum number of quantity configurations

maxNrofSRS-ResourceSets




INTEGER ::= ffsValue

-- Maximum number of SRS resource sets.

maxNrofSRS-ResourceSets-1



INTEGER ::= ffsValue

-- Maximum number of SRS resource sets minus 1.

maxNrofSRS-Resources




INTEGER ::= ffsValue

-- Maximum number of SRS resources in an SRS resource set.

maxNrofSRS-Resources-1




INTEGER ::= ffsValue

-- Maximum number of SRS resources in an SRS resource set minus 1.

maxNrofSRS-TriggerStates-1 



INTEGER ::= 3

-- Maximum number of SRS trigger states minus 1, i.e., the largest code point.

maxRAT-CapabilityContainers



INTEGER ::= ffsValue

-- Maximum number of interworking RAT containers (incl NR and MRDC)

maxRequestedBands





INTEGER ::= ffsValue

-- Maximum number of simultaneously requested bands

maxNrofCC







INTEGER ::=
ffsValue

-- Maximum number of carriers
maxSimultaneousBands




INTEGER ::= ffsValue

-- Maximum number of simultaneously aggregated bands
maxNrofSlotFormatCombinationsPerSet

INTEGER ::= ffsValue

-- Maximum number of Slot Format Combinations in a SF-Set.

maxNrofSlotFormatCombinationsPerSet-1
INTEGER ::= ffsValue

-- Maximum number of Slot Format Combinations in a SF-Set minus 1.

maxNrofPUCCH-ResourceSets



INTEGER ::= 4

-- Maximum number of PUCCH Resource Sets

maxNrofPUCCH-ResourceSets-1



INTEGER ::= 3

-- Maximum number of PUCCH Resource Sets minus 1.

maxNrofPUCCH-ResourcesPerSet


INTEGER ::= 8

-- Maximum number of PUCCH Resources per PUCCH-ResourceSet

maxNrofPUCCH-ResourcesPerSet-1


INTEGER ::= 7

-- Maximum number of PUCCH Resources per PUCCH-ResourceSet minus 1.

maxNrofPUCCH-P0-PerSet




INTEGER ::= 8

-- Maximum number of P0-pucch present in a p0-pucch set

maxNrofPUCCH-PathlossReferenceRSs

INTEGER ::= 4

-- Maximum number of RSs used as pathloss reference for PUCCH power control. 

maxNrofPUCCH-PathlossReferenceRSs-1
INTEGER ::= 3

-- Maximum number of RSs used as pathloss reference for PUCCH power control minus 1.

maxNrofP0-PUSCH-AlphaSets



INTEGER ::= 30

-- Maximum number of P0-pusch-alpha-sets (see 38,213, section 7.1)

maxNrofP0-PUSCH-AlphaSets-1



INTEGER ::= 29

-- Maximum number of P0-pusch-alpha-sets minus 1 (see 38,213, section 7.1)

maxNrofPUSCH-PathlossReferenceRSs

INTEGER ::= 4

-- Maximum number of RSs used as pathloss reference for PUSCH power control. 

maxNrofPUSCH-PathlossReferenceRSs-1
INTEGER ::= 3

-- Maximum number of RSs used as pathloss reference for PUSCH power control minus 1.

maxEARFCN







INTEGER ::= 262143
-- Highest value of extended E-UTRA EARFCN range

maxBandsEUTRA                           INTEGER ::= ffsValue
maxBandsMRDC                            INTEGER ::= ffsValue

maxNrofServingCellsEUTRA                INTEGER ::= ffsValue

maxBandParamtersPerCC                   INTEGER ::= ffsValue

maxBasebandProcComb                     INTEGER ::= ffsValue
maxNrofBandwidths                       INTEGER ::= ffsValue

maxBandParamtersPerBand                 INTEGER ::= ffsValue

maxBands 







INTEGER ::= ffsValue

maxCellPrep

 





INTEGER ::= ffsValue

maxCellReport

 




INTEGER ::= ffsValue

maxCellSCG

 





INTEGER ::= ffsValue

maxDRB

 






INTEGER ::= ffsValue

maxFreq

 






INTEGER ::= ffsValue

maxLCH








INTEGER ::= ffsValue

maxNrofCSI-RS
 





INTEGER ::= ffsValue

maxNrofAggregatedCellsPerCellGroup 

INTEGER ::= ffsValue

maxNrofCandidateBeams 




INTEGER ::= ffsValue

maxNrofCSI-ReportConfig-1 



INTEGER ::= ffsValue

maxNrofCSI-ResrouceConfigurations 

INTEGER ::= ffsValue

maxNrofPCIsPerSMTC 





INTEGER ::= ffsValue

maxNrofQFIs 






INTEGER ::= ffsValue

maxNrofSR-Resoruces

 

INTEGER ::= ffsValue

maxNrofSlotFormatsPerCombination 

INTEGER ::= ffsValue

maxNrofSpatialRelationInfos 


INTEGER ::= ffsValue

maxNrofSRS-ResourcesPerSet 



INTEGER ::= ffsValue

maxNrofIndexesToReport 




INTEGER ::= ffsValue

maxNrofSSBs 






INTEGER ::= ffsValue 

maxNrofTCI-StatesPDCCH 




INTEGER ::= ffsValue

maxNrofTCI-States





INTEGER ::= 64

maxNrofTCI-States-1





INTEGER ::= 63

maxNrofUL-Allocations 




INTEGER ::= ffsValue

maxQFI 








INTEGER ::= ffsValue

maxRA-CSIRS-Resources 




INTEGER ::= ffsValuem

maxRA-SSB-Resources 





INTEGER ::= ffsValue

maxSCSs








INTEGER ::= ffsValue

maxSecondaryCellGroups 




INTEGER ::= ffsValue

ffsValue







INTEGER ::= 64

-- IE definitions introduced to not get warning at ASN.1 syntax check

CandidateRS-IndexInfoList ::=
ENUMERATED {ffsTypeAndValue}

CellIdentity ::=



ENUMERATED {ffsTypeAndValue}

CSI-RS-Index ::=




ENUMERATED {ffsTypeAndValue}

FilterCoefficient ::=


ENUMERATED {ffsTypeAndValue}

Hysteresis ::=




ENUMERATED {ffsTypeAndValue}

MeasObjectEUTRA ::=



ENUMERATED {ffsTypeAndValue}

MeasResultListEUTRA ::=


ENUMERATED {ffsTypeAndValue}

MeasResultSSTD ::=



ENUMERATED {ffsTypeAndValue}

PPDU-SessionID ::=



ENUMERATED {ffsTypeAndValue}

PhyCellNR ::=




ENUMERATED {ffsTypeAndValue}

PhysCellIdEUTRA ::=



ENUMERATED {ffsTypeAndValue}

PhysCellIdRange ::=



ENUMERATED {ffsTypeAndValue}

P-Max ::=





ENUMERATED {ffsTypeAndValue}

RA-Resources ::=



ENUMERATED {ffsTypeAndValue}

ReportConfigEUTRA ::=


ENUMERATED {ffsTypeAndValue}

RRC-TransactionIdentifier ::=
ENUMERATED {ffsTypeAndValue}

SchedulingRequestId ::=


ENUMERATED {ffsTypeAndValue}

ShortMAC-I ::=




ENUMERATED {ffsTypeAndValue}

SSB-Id ::=





ENUMERATED {ffsTypeAndValue}

TimeToTrigger ::=



ENUMERATED {ffsTypeAndValue}

UECapabilityInformation ::=
ENUMERATED {ffsTypeAndValue}

BW-PerCC ::=

ENUMERATED {ffsTypeAndValue}

FFS_Value ::=

ENUMERATED {ffsTypeAndValue}

FreqBandIndicatorNR ::=

ENUMERATED {ffsTypeAndValue}

MBSFN-SubframeConfigList ::=

ENUMERATED {ffsTypeAndValue}

NZP-CSI-RS-ResourceConfigId ::=

ENUMERATED {ffsTypeAndValue}

SlotFormatIndicator ::=

ENUMERATED {ffsTypeAndValue}

MeasParametersMRDC-FRX-Diff ::= ENUMERATED { ffsTypeAndValue }

GeneralParametersMRDC-XDD-Diff ::= ENUMERATED { ffsTypeAndValue }

MeasParametersCommon ::= ENUMERATED { ffsTypeAndValue }
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP

-- ASN1STOP

–
End of NR-RRC-Definitions

-- ASN1START

END

-- ASN1STOP

�？


�DL MIMO capability is added for LTE.


�DL MIMO capability is added for LTE.


�UL MIMO capability is added for LTE.


�A flag is added to indicate if this parameter set is applicable to FR1 or FR2 due to the fact that the definition of CA BW class is different between FR1 and FR2.


�SCS supported for DL and UL is signalled separately as asked by RAN4 in R4-1803563


�Modulation order per CC is added for DL and UL.


�srs-TxSwitch was duplicated here and so removed.


�Need to be specified in section 6.4


�Need to be specified somewhere


�Band无关，射频有关，相同group的排列CA UE都支持


但是，同时考虑UL，DL-UL一起可以无需排列的，才能是同一个group-id？否则不能是，甚至不能存放在同一个BasebandProcessingCombination内？


�A flag is added to indicate if this parameter set is applicable to FR1 or FR2 due to the fact that the definition of CA BW class is different between FR1 and FR2.


�intraCarrierConcurrentMeas is removed as it is covered by 3-2: Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency in the RAN4 list.


�R1 4-17: PUSCH transmission carrying A-CSI reporting was removed since it is covered by Maximum number of aperiodic CSI report setting per BWP for 2-35: CSI report frame work in the RAN1 feature list.


�The following capability bits are removed as these are covered by MIMO capabilities.


-- R1 4-14: PUCCH transmission carrying P-CSI reporting (or piggybacked on a PUSCH)


-- R1 4-15: PUCCH transmission carrying SP-CSI reporting (or piggybacked on a PUSCH)


-- R1 4-16: PUSCH transmission carrying SP-CSI reporting 


-- R1 4-18: More than one CSI reporting on one channel once per slot


�是否可以重新定义bandwidth class，将per band和per cc合二为一？





_1585009405/Re [101#41][NR] UE capability structure-2.eml


Hi Henning-


Thanks for confirming it is option A).  





Please see further comment below:
















From: Henning Wiemann 


Sent: Thursday, Thursday, March 29, 2018 3:17:51 AM


To: 

3GPP_TSG_RAN_WG2@LIST.ETSI.ORG, 

aziz@QTI.QUALCOMM.COM 





Subject: RE: [101#41][NR] UE capability structure



















Hi again,





 





Just a quick response to Aziz question below:





 





[QC] It is not clear in this example, what would be the allowed configurations ? For example, for band combo = (2,6)


Are the allowed configurations:


A- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4)


or 


B- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4), (fsd1, fsd4), (fsd2, fsd4), (fsd4, fsd3) ?


and for the uplink


- UL (fsu1, none) or (none, fsu1)


If it is B, this may reopen the door of unwanted combinations, which can only be avoided by repeating the structure at a higher level, wasting bits.


If it is A, this structure is a bit not easily "understandable". We do agree on the removal of the bitmaps though.











The intention was “A”, i.e., the UE could explicitly list the combinations that it supports. In other words, only the feature sets at the same index position are “combinable”.







 





I don’t think it is more difficult to understand but I do agree that it removes one level, which, based on Aziz’s evaluation may indeed cause additional overhead. I

 am fine to keep the 3rd level of linking which basically means that we create combinations of feature sets… FeatureSetCombinations…





 





FeatureSetCombinationDownlink = SEQUENCE {





                featureSetCombinationId             FeatureSetCombinationId,





                featureSets                                        SEQUENCE (SIZE (1..maxNrofBandsPerBC)) OF FeatureSetDownlinkId





}





 





Applied to the example below it would look as follows:







 





featureSetCombinationsDownlink = {





                FeatureSetCombinationDownlink = [





                                featureSetCombinationId = fscd1, (implicit)





                                featureSets = {





                                                                [fsd1, fsd3],









                                                                [fsd2, fsd3],









                                                                [fsd4, fsd4]







                                }





                ],





                FeatureSetCombinationDownlink = [





                                featureSetCombinationId = fscd2,

(implicit)





                                featureSets = {





                                                                [fsd1, fsd2],









                                                                [fsd1, fsd1]







                                }





                ]





}














[AG] Close in concept, but with the colored adjustments above:


- We don't need explicit ID assignment. It can be the index in the list, implicit. I have to double check whether that's how your ASN,1 is written. Minor point.


- We didn't propose multiple combinations within a FeatureSetCombination, but are

open to discuss the merits. This can be achieved one level higher, by including different IDs for the striken [fsd2,fsd3], 

[fsd4,fsd4], [fsd1,fsd1]. The proposal makes sense if




featureSets = { [fsd1, fsd3], [fsd2, fsd3],  [fsd4, fsd4]} always come together. Our experience is that it is not the case, and even if sometimes it happens, in other times, we need to address the individual combinations, so, then we may

 have to define some extra definitions such as:


featureSets = { [fsd1, fsd3]} 


featureSets = { [fsd2, fsd3]} 


featureSets = { [fsd4, fsd4]} 


featureSets = { [fsd1, fsd3], [fsd2, fsd3]} 


featureSets = { [fsd1, fsd3], [fsd4, fsd4]}




featureSets = { [fsd2, fsd3],  [fsd4, fsd4]}


It is very hard to tell at this point, whether there will be additional gains in going that way.

















 





And each band combination would then refer to these FeatureSetCombination(s) rather than directly to the FeatureSets:





 





BandCombination = [





                bandList = { bandNR = 2, bandNR = 6

},





                bandCombinationParameters = [





                

                featureSetCombinationsDownlink    { fsdc1 },





                

                featureSetCombinationsUplink    { fsuc5 },





                                ...





                ]





]





 





I think this is what you intended with your ASN.1? Maybe I just failed to read it properly in the first place.
















[AG] Yes, but it was obfuscated by the uplink being a bitmap, maybe. I will work on an update, along of your proposal to simplify the associations.















 





At a first glance, I find it even less clear that here the first band in the BC (band 2) supports the fsd1, fsd2 and fsd4… whereas the second band (band 6) supports

 fsd3, fsd3 and fsd4. And of course, only the combinations fsd1+sfd3, fsd2+fsd3, fsd4+fsd4 are allowed. That must be described somehow.














[AG] Ok, maybe they are both as "clear" as each other. 


Either way, it seems we will need clear in the descriptive and procedural texts. 


Let us choose the one that gives a better encoding. 















 





I have to think more about the UL and DL relations.





 





For LTE+NR, I had overlooked that you intended to have a

list of MR-DC BCs which each provide a list if E-UTRA BCs and a list of NR-BCs. I got carried away with the ASN.1 comment: “The

UE supports any eutra entry with any NR entry in BandCombinationList”. You proposal has however the problem that it will often lead to inclusion of additional fallback BCs in the EUTRA- and NR-BC lists only for the purpose

 of listing/linking them in the MR-DC BCs. And probably these fallback band combination do not only comprise of fewer bands (in the BC list) but require also additional fallback FeatureSet- and FeatureSetCombination entries. If so, there doesn’t seem to be

 any benefit of defining the MR BCs as combinations of E-UTRA and NR-BCs, or?

















[AG] These are two different topics/questions, which are discussed in the first two sections:


2.1 Question: Should we associate the LTE and NR capabilities at the highest ASN.1 level so that it is possible to implement a many to many relationship?


2.2 Question: Should we allow pointers to legacy UE Capabilities as part of the MR-DC capabilities?


We

 can do either one or both. I am proposing both, but each should be discussed separately.  The problem you point out in the

red text above, should be directed to 2.2, not an argument against 2.1.





We partially agree with your comment in red. There are two reasons for 2.2:


1-We're not comfortable with the new LTE structure yet. This may change with time.


2- In case the desired LTE BC capability happens to be listed in the UE LTE Capability (this could happen for a number of reasons: Single band, limited operator bandwidth, or just by design), then, there

are cases where there is no additional cost in pointing to the LTE structure.  So, this will be pure coding gain, and a standalone reason to have 2.2.





I really appreciate all these questions and comments, as they help progress the discussion.





BR,


Aziz





















 





BR,





Henning





 





 









From: Zhaoyang [mailto:zhaoyang@HUAWEI.COM]




Sent: Donnerstag, 29. März 2018 10:01


To: 

3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 





Hi Aziz and all,





 





We are still internally discussing the details, please see our initial thoughts as attached. Sorry we have not yet had enough time to look into other companies inputs and we might have updates of

 our considerations later on.





 





BR Yang





 









From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]




Sent: Thursday, March 29, 2018 3:23 PM


To: 

3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 





Minor correction below.





 









From: Aziz Gholmieh <aziz@QTI.QUALCOMM.COM>




Sent: Wednesday, March 28, 2018 11:50 PM


To: 

3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 







Dear Henning, Naveen, and all-





Please see responses to both Intel and Ericsson below:







On 3/27/2018 7:08 PM, Palle, Naveen wrote:












Dear Aziz/Amaanat/Henning/All, 







Thank you for initiating this! We fully agree on the fact that this is a pretty complex topic to wrap around

J…! We see the logic behind Aziz’s questions and Henning’s proposal on featureSets (in DL/UL). In an attempt to make headway, the main thing

 that stumps us is: as Henning also stated -> “Besides the structure, we get quite concerned with the overall signalling overhead: In the examples above we showed only 3 parameters (BWC, MIMO and modulation order (in per-CC)).

 If we would really add all the other parameters that RAN1 and RAN4 suggested it would result in a gigantic number of possible combinations. And if we put those really into the per-CC level (where they are “stored” right now) it would explode right away.”














[QC] Agree in general, but let us optimize locally as best we can.









We have around >50 params that are type-3 and the starting question is how many of these can we ‘generalize’? At one extreme we can take

 1 param (band number) and create set for 49+ params and link each band these sets. Or we can take band number+BW class as one set and link the 38+ param sets. A prudent selection of sets can reduce the capability size, but it’s not easy to decide.







RAN2 has so far decided that some params are specific to band when a band combination is concerned : band+BW_class+MIMO (as the current

 RAN2 signalling structure).





Also note that even though RAN1/4 decided that +50 params are type-3 (which are per band per BC), in RAN2 we are trying to proceed with

 the assumption that some (or most) of these params are the same for other bands in same and/or other band combinations, and so re-used. With this assumption, the BPC was placed where band+BW_class+MIMO set from a BC can support from any per-CC part in BPC

 (and hence reduce the signaling size). 





Now the question is how much do we want to open up the BPC where more params are added to (band/BW-class/MIMO/SCS) set or make individual

 bands link to multiple sets. Usually it’s the BW+MCS+MIMO+SCS which make-up the baseband params, and so a two level linking from bands to this set to the rest of params? This is a complex question

J…!. It will depend on the UE implementation, and what params are to be moved can be changed based of differing UE vendor answers. Not sure

 if we have a clear solution to signaling size reduction topic in the email discussion.
















[QC] That would be a complex discussion with implementation dependency. We prefer to keep the current split (or lack of), as we think there is a large inter-parameter dependency. So, it is

 not easy to split them into groups, where some groups are more redundant than others. As you said, it will be hard to determine a split, so we can accept some overhead, when repeating the per CC configurations.









Please note, with providing explicit links from EN-DC to BPC entries, the signaling reduction is already compromised, as some UEs can choose

 to repeat BPC entries multiple times with slight differences and link to RF BCs 

J…! From a pure signaling size reduction over air-interface standpoint, we agree with Ericsson/DCM/SS and other company proposals on replacing the

 capability from the UE with a model-ID (and have a RANP agreement to send LS to SA for the necessary architecture changes), as this help with this issue.














[QC] We actually had proposed the same in R2-170369 (maybe earlier) in a comprehensive framework. But, let us leave this topic outside this email discussion, please.  In case that to-be-developed

 framework doesn't work (roaming or other reasons), we still need the most efficient mechanism to communicate the UE capabilities to the network directly.









The other guiding factor could be to ensure that any change we make is justified while assessing the impact from risk involved with late-changes.

 We also have to assess the inter-node signaling changes from this:





-         

Currently LTE BPC is meant for MN and NR BPC is for both MN and SN to share. And the content shared between MN and SN is also captured explicitly. We may have to now make sure that the entire content is now available

 to both MN and SN, or ensure that any changes made do not effect the MN-SN interaction.














[QC] We think this should be a secondary concern, as things can be made to work, and signalling within the network is cheaper and easier to support than over the air. But, please raise your

 concerns as we go.









We will try to answers and provide our views to this discussion, but would like to voice the above to agree with Aziz/Henning and Amanat,

 and point out the concerns facing us.














[QC] Thank you.









 







regards,





Naveen








 









[bookmark: _____replyseparator]From: Henning Wiemann

 [mailto:henning.wiemann@ERICSSON.COM]




Sent: Tuesday, March 27, 2018 8:48 AM


To: 

3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











Hi Aziz, Amaanat and all,





First of all, I am also “still trying to wrap my head around it”... not only around the below-mentioned bitmap but also around the entire BC/BPC stuff.

 By introducing the explicit linking in the last meeting we made actually a very substantial change and we may have to adjust some things to get a structure which is not only flexible but also efficient and

understandable. 














[QC] Agree.









I think the key point that you, Aziz, made was that the BC table should only contain the allowed combinations of bands (band numbers). All other information

 about features that are supported in those band combinations is supposed to go into the (former) BPC table. As discussed in section 2.7 of your document, also the bandwidth class (BWC) should go into the BPC table.
















[QC] Agree









If we do that, the “UL Band Combinations” which we point to with the below-mentioned bitmap is actually empty and should be removed. In other words,

 the BandCombinations don’t say anything anymore about number/width of DL or UL carriers nor about the actual features... the BCs only contain the index(es) of allowable configurations.
















[QC] Agree.









One of your observations was that a set of features that the UE supports in one band in a BC is often also supported in other bands of the same band

 combination but also in bands of other band combinations. I think your “second enhancement” made use of it by grouping the feature combinations that apply to one band in a band combination.
















[QC] Agree









 You discuss (2.11) whether the uplink and downlink features could be independent of each other which saves of course a lot of overhead since we don’t

 have to express combinations of all UL and DL features. We assume that for now. 
















[QC] While we may accept not to optimize for this case, there may be corner cases that would require it. So, we prefer that the structure allow for such eventuality, even if it is not efficiently

 encoded. I think even in your proposed ASN.1, that would still be feasible, by repeating the DL/UL parameters differently.









 You asked (2.8) for a better name than Baseband Processing Combination (BPC) since it is now much more than just baseband. What if we denote a set

 of features that the UE supports for one “band” in a band combination as “FeatureSet”?
















[QC] Sounds good. But, we believe there is a great value in keeping the "feature set" at the band combination level.









 If we do this, we can define the downlinkFeatureSets and the uplinkFeatureSets. Each FeatureSet has an ID and all other parameters (BWC, MIMO layers,

 ... , ... and a list of those features that must be indicated individually per carrier).
















[QC] This is inline with what we have proposed so far as well.









 From each “band” in a BandCombination we must point to the uplink and downlink Feature Sets that the UE supports on that band. And we must clarify

 how the FeatureSets on the different bands can be combined with each other. 







 I tried to visualize a simple example:




















[QC] It is not clear in this example, what would be the allowed configurations ? For example, for band combo = (2,6)


Are the allowed configurations:


A- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4)


or 


B- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4), (fsd1, fsd4), (fsd2, fsd4), (fsd4, fsd3) ?


and for the uplink


- UL (fsu1, none) or (none, fsu1)


If it is B, this may reopen the door of unwanted combinations, which can only be avoided by repeating the structure at a higher level, wasting bits.


If it is A, this structure is a bit not easily "understandable". We do agree on the removal of the bitmaps though.








 The list of FeatureSets for DL (fsd):





    featureSetsDownlink = {





       FeatureSetDownlink = [





           featureSetDownlinkId = fsd1





           ca-BandwidthClassDL = C





           mimoLayers = two





           featureSetsPerDownlinkCC = { fsdpc1, fsdpc1 }          // Two entries for the up to two carriers (BWC = C)





       ],





       FeatureSetDownlink = [





           featureSetDownlinkId = fsd2





           ca-BandwidthClassDL = A





           mimoLayers = four





           featureSetsPerDownlinkCC = { fsdpc1 }





       ],





       FeatureSetDownlink = [





           featureSetDownlinkId = fsd3





           ca-BandwidthClassDL = A





           mimoLayers = two





           featureSetsPerDownlinkCC = { fsdpc1 }





       ],





       FeatureSetDownlink = [





           featureSetDownlinkId = fsd4





           ca-BandwidthClassDL = A





           mimoLayers = two





           featureSetsPerDownlinkCC = { fsdpc2 }





       ],





       ...





    }





 





The list of FeatureSets for UL:





    featureSetsUplink = {





       FeatureSetUplink = [





           featureSetUplinkId = fsu1





           ca-BandwidthClassesUL = A





           mimoLayers = two





           featureSetsUplinkPerCC { ... }





       ],





       ...





    }





 





And the BC list with the indexes to the UL and DL feature sets (fsu0 means that the UE does not support a carrier here):





    supportedBandCombinationList = {





       BandCombination = [





           bandList = {





               BandParameterNR = [





                  bandNR = 2





                  featureSetListDownlink = { fsd1, fsd2,

fsd4 }          // The first DL entry (fsd1) for Band 2 is compatible with ...





                  featureSetListUplink = { fsu1,

fsu0

}                 // The first UL entry (fsu1) for Band 2 is compatible with ...





               ],





               BandParameterNR = [





                  bandNR = 6





                  featureSetListDownlink = { fsd3, fsd3,

fsd4 }          // ... the first DL entry (fsd3) for Band 6.





                  featureSetListUplink = { fsu0,

fsu1 

}                 // ... the first UL entry (fsu0 = no UL carrier) for Band 6. 







               ]





           }





           bandCombinationParameters = [...]





       ],





       BandCombination = [





           bandList = {





               BandParameterNR = [





                  bandNR = 4





                  featureSetListDownlink = { fsd1,

fsd2, fsd4 }          





                  featureSetListUplink = { fsu1,

fsu0

}                 





               ],





               BandParameterNR = [





                  bandNR = 6





                  featureSetListDownlink = { fsd3,

fsd3, fsd4 }          





                  featureSetListUplink = { fsu0,

fsu1 

}                 





               ]





           }





           bandCombinationParameters = [...]





       ],





       BandCombination = [





           bandList = {





               BandParameterNR = [





                  bandNR = 2





                  featureSetListDownlink = { fsd1, fsd2 }              







                  featureSetListUplink = { fsu1,

fsu0

}                 





               ],





               BandParameterNR = [





                  bandNR = 4





                  featureSetListDownlink = { fsd2, fsd1 }              







                  featureSetListUplink = { fsu0,

fsu1 

}                 





              ]





           }





           bandCombinationParameters = [...]





       ],





       ...        // many more BandCombinations here... all with the FeatureSet(e.g. 1+2, 1+4, 1+6, 2+4, 2+6...)





    } 





 





I think the main difference to an old “BPC entry” is that it does not bundle the Feature Sets that are applicable to the bands in a band combination.

 In other words, in the BPC table, the red fsd1+fsd3

in the example above would have formed one BPC table

row. But now the two halves of the table row are in separate lists... associated with the respective band. Maybe this is slightly less efficient since the combination “fsd1+fsd3” must now be signalled explicitly in two BPCs (2+6 and 4+6). One could of

 course re-introduce that level of grouping but we are not sure whether the additional IDs eat up the potential gain. Alternatively, one could create groups in the other dimension: the list “fsd1, fsd2, fsd4” occurs both in BC 2+6 and 4+6. But to be honest,

 we should maybe avoid too many levels of grouping. It makes it more difficult to understand... and to implement.
















[QC] We were proposing 3 levels of grouping. Ericsson is proposing

 2 levels.




As mentioned above, to address the repetition you're mentioning, we think keeping the

row of the ex-BPC table, still makes good sense.  









All of this is also attached in the “xxxExample.docx”. I also attach an example with the corresponding ASN.1. It is based on Aziz’s CR but I accepted

 all changes and did further changes mostly without tracking to keep it readable. There are also a few more comments on the other (unchanged) IEs.
















[QC] There were a lot of changes, and I need a bit more time to review.









What I omitted so far in our structure are the parameters that used to be on the “band combination level”. We have now only “per band of a BC” and

 “per CC per Band of a BC”. Either we add the explicit “MRDC-Parameters” to the BCs. Or, if we believe that a set of them is likely re-usable across BCs, we can make another pool of “MRDC-Parameters” and refer to those elements from within the “BandCombination”

 entries in our example. 














[QC] Agree as well as an option, that's part of the discussion point  2.6









 We focused on NR capabilities but kept the old way of allowing band combinations comprising both LTE and NR bands. You seem to suggest that all LTE

 BCs are compatible with all NR BCs (2.1). 














[QC] We are not saying that! We are saying that a

list of LTE BCs are compatible with a list of NR BCs.  There can be multiple of these list compatibilities.









That would be nice but is it realistic for a single-chip implementations where NR and LTE share processing and RF capabilities. And even for a twp-chip

 implementation, a combination with LTE and NR in the same Band may not always be possible, or?
















[QC] Yes, the above will correct in most cases, in most implementations (in our humble opinion), and will save on signalling. If it is not correct, then, the lists can include one entry each,

 and it degenerate to the current proposal. The additional signalling would be the size of the lists which always would say =1. But, we think the potential savings are significant compared to the cost when it doesn't work in some scenarios.









Besides the structure, we get quite concerned with the overall signalling overhead: In the examples above we showed only 3 parameters (BWC, MIMO and

 modulation order (in per-CC)). If we would really add all the other parameters that RAN1 and RAN4 suggested it would result in a gigantic number of possible combinations. And if we put those really into the per-CC level (where they are “stored” right now)

 it would explode right away. Can anyone, after having digested the basic signalling structure, come up with a guesstimate of the size of the capability structure if we have all those bells and whistles in capability signalling?














[QC] This is an ongoing effort that I doubt can be finished before finalizing the ASN.1. So, I think we need to continue focusing on having the most optimized structure, at the expense of

 additional indexing levels, if needed.





 





>Sorry for the long mail and sorry for starting with a separate structure... or a different representation. As said in the beginning, I am “still

 trying to wrap my head around it” 😊





[QC] :)  I hope our heads "wrap around" fast enough :)





Best Regards=





Aziz





 





/Henning





 





P.S.: We will also try to answer the questions in your document once we get a better understanding of the direction we want to take.





 








 







 












 









From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]




Sent: Dienstag, 27. März 2018 12:52


To: 

3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 







Hi Amaanat and all-





Please find attached v2, with mostly changes to bring the ASN.1 baseline up to the R2-1803828/38.331-f10 level.







Amaanat-


First, please let me stress that I didn't revert that agreement, as I didn't make changes to that part of the ASN.1. I am only raising questions, as I have concerns on the current structure (see "third" and "fourth" below)





Second, I believe it is not written as intended, though now I realize that you can argue it is not 100% broken.


I thought it is broken because the current ASN.1 lacks a clear "OPTIONAL"-ity for including uplink parameters shown in Qualcomm's R2-1801620:










-- UL band combinations (without signalling of frequency bands)







 







BandParameterCombinationListUL ::=   SEQUENCE (SIZE (1..maxBandCombUL)) OF

BandParameterCombinationUL







 







BandParameterCombinationUL ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF

BandParametersUL







 







BandParametersUL ::= SEQUENCE {







         bandParametersUL                       BandParametersUL                    

OPTIONAL  -- Not included in case of DL-only band







}










This optionality did not survive in 38.331-f10, it may have been lost when the sequence became a choice. (same in R2-1803828, the output of the email discussion 101#07):


BandCombinationParametersUL-List ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationParametersUL


BandCombinationParametersUL ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF BandParametersUL


BandParametersUL ::= CHOICE {


    bandParametersUL-EUTRA        BandParametersUL-EUTRA,


    bandParametersUL-NR            BandParametersUL-NR


}


However, within each of the BandParametersUL-* types, all the parameters are optional. But, there are 2 and 3 of them respectively.




Technically all the parameters can be skipped, but, why would you represent it this way? better have a clear skip as was intended 1620.








Third, there are two such bitmap linking of DL/UL: at the RF and at the BPC level.


With the direct linking, we have now to spell out how to associate the uplinks, as there is now:


"RF uplinks"  <---linked by bitmap1 ---> "RF band combination"  <---linked by reference --->  "BPC entries"

<---linked by bitmap2 --->  "uplink bpc configurations"


bitmap1 will be different than bitmap2


It could work, but, I am still trying to wrap my head around it actually.  Is a bitmap still the best representation when there is a direct linking ? Do we need two of them ? maybe it is fine.





Fourth, for the bitmap linking the DL/UL BPCs, as it is now, there is a lot of parameter repetition.




My understanding is that the bitmap was meant to remove redundancy, across different RF/BPC band entries, but, it doesn't address redundancies within a band. Most of the parameters are per CC, and there will be redundancy between them. This falls under discussion

 points 2.5 and 2.6 in this 101#41. 


Redundancy of the parameters can be removed with and without the bitmap. But, when the parameters are indexed at the band combination level, we can just refer to that index, and the bitmap becomes redundant.







I am just asking for the whole thing to be looked at together, now that we have a better idea of the parameters.





Best Regards-


Aziz 









 




















From: 'Ali, Amaanat (Nokia - Fi/espoo)' 


Sent: Tuesday, Monday, March 26, 2018 9:33:19 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG







Subject: Re: [101#41][NR] UE capability structure








 










Hello Aziz, all





 





Thank you first of all to handle this complex email discussion.







 





I am a bit concerned about your observation (which seems to so easily revert a discussion in the past in which QC proposed a solution).





 







-- ASN1START







-- TAG-BANDCOMBINATIONPARAMETERSULLIST-START







 







-- Seems that it will result in many repetitions, depending on the location of the uplinks...







BandCombinationParametersUL-List ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationParametersUL







 







BandCombinationParametersUL ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF BandParametersUL 

-- isn’t this anyway broken because we can’t omit bands in the middle, no?





 





During the AH meeting in Vancouver, QC had provided a sample ASN.1 for the decoupling of DL/UL band and here was the meeting agreement from Chair notes:





 











				

[bookmark: _Toc504743867]=>  Provide in

R2-1801620 an example of the ASN.1 for the hybrid solution as proposed in P4 and show how the SUL can be supported. (Offline

 discussion #37, Qualcomm) 





 





R2-1801620   [Provide an example of ASN.1 for the hybrid solution as proposed in P4 and show how SUL can

 be supported]                Qualcomm     draftCR          Rel-15                   38.331            NR_newRAT-Core





=>  Structure for UL and DL decoupling is agreed





=>  Strcuture can be incorpoerated into the rapporteur CR





















 





In the Visio picture in the document, it is quite clear that the bands are either DL only, UL only or DL/UL. So, in Nokia view the skipping of bands in the middle

 is not an issue because the bitmap is matched 1:1 to the DL part and specifically marked so.





 





Can you please specifically state what you think is broken?





 





BR,





Amaanat









From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]




Sent: Wednesday, March 21, 2018 11:09 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 







Thank you Richard, Zhaoyang, Hideaki and Kyeongin,





I removed the controversial question.





I did keep the question on bandwidths, because it is not about a classification, and we've agreed to keep it per CC. The question is whether we can optimize it by including a list. So, I think it is fair to keep as an optimization.





I also added two questions that I had only asked in the ASN.1 part in version 0: 


- How to associate DL/UL: it seems broken to us and carries redundancies.








- How to link RF/BPC: in v0 I moved where the link is made, to be dependent on the uplink configuration. We're still discusing internally. I wanted to highlight the change and get your

 input as well.





Finally, the ASN.1 is sitll based on Hideaki's, with some minor correction to compile. I will move to Hakan's version when I get a chance.





Best Regards-


Aziz







 









 




















From: Burbidge, Richard C 


Sent: Wednesday, Tuesday, March 20, 2018 8:44:35 PM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG







Subject: Re: [101#41][NR] UE capability structure








 










Dear All,





 





I agree with the comments from Yang and Hideaki and I propose that this email discussion is kept to the original scope on the structure of the UE capabilities.

 Companies can of course discuss any questions about specific parameters offline and bring contributions to the next meeting if there is some progress.





 





Best regards





 





Richard





 









From: Zhaoyang [mailto:zhaoyang@HUAWEI.COM]




Sent: Wednesday, March 21, 2018 1:30 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 





Dear Hideaki, Aziz, Kyeongin and all,





 





Sorry for a bit late reply. We actually also think it would be better that the signaling type could be done as a separate discussions as

 we need more time to cross check with colleagues in other RAN WGs to avoid back and forth changes. The current discussion on structure is already big enough and we prefer to focusing on this only in this email discussion.





 





Thanks for your understanding.





 





BR Yang





 









From:

 Hideaki Takahashi [mailto:hideaki.takahashi.vx@NTTDOCOMO.COM]




Sent: Wednesday, March 21, 2018 2:30 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 







Hi Aziz, Kyeongin and all,





Perhaps, it would be better to discuss the signalling type for some features separately from this structure discussion. Interested companies could work offline to identify the features which is worth to revisit their signalling type.





BR,


Hideaki


On 2018/03/20 10:27, Aziz Gholmieh wrote:












Hi Kyeongin-








While we agree with you, we are open if there is a common desire to adjust certain parameters. We certainly do not want to reopen all the discussions.




Our choice was based on what we thought seems a disconnect between RAN1 and RAN2, as there doesn't seem to have two parameters with similar effects.




Also, we kept the door open for other companies to add their topics in the empty paragraphs, in a reasonable and limited scope manner.





We will be sending tomorrow an update with corrections to the ASN.1.


Best Regards-


Aziz







 









 




















From: 'Jeong, Kyeongin' 


Sent: Monday, Monday, March 19, 2018 10:52:43 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG







Subject: Re: [101#41][NR] UE capability structure








 










Hi Aziz, Richard,







 





I think we should focus on the UE capability structure in this email discussion. I don’t think the discussion on parameter type and whether

 to include per UE or per band or per CC is the scope of this email discussion, which may repeat whole RAN1/4 discussion. RAN1/4 already spent lots of time so in general we should avoid such similar discussion. And I also wonder how you picked only certain

 parameters in order to include only them into this email discussion (based on your interest ? ^^). If we picked each parameter to be revised based on each interest, they will be lots and it’s hard to make a progress anyway.  





 





Best regards, Kyeongin







 





 









From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]




Sent: Monday, March 19, 2018 3:30 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: [101#41][NR] UE capability structure











 





Dear all-





This is the kick off of the email discussion:


[101#41][NR] UE capability structure  (Qualcomm)


    Progress further aspects of the UE capability structure


    Intended outcome: Report to next meeting


    Deadline:  Thursday 2018-03-29





Please provide your input incrementally in the attached document. I have broken down the optimizations into separate topics, and I have left space for companies to provide their own topics. However, as indicated earlier, we would like to avoid to reopen all

 the RAN1 and RAN4 discussions on type classifications.





I also apologize for the relative delay in starting the email discussion. On one hand I was waiting for the resolution of the related email discussions #09 (2018-03-08) and #10 (2018-03-13), and on the other hand, I was sick for a few days, then my laptop crashed,

 and I had an incomplete recovery of files and emails- which I am still trying to address.









Thanks,


Aziz 
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_1585009411/Re [101#41][NR] UE capability structure-2.eml

    Hi Naveen and all-

        Thanks for your question: 

        From Qualcomm's point of view, we have been assuming that the CC
        within band are permutable and we don't need to signal  any
        order within the band.

      

    Best Regards-

    Aziz

    

      

      

        


        From: Palle, Naveen 

          Sent: Thursday, Tuesday, April 10, 2018 12:14:56 PM

          To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG 

          

          Subject: Re: [101#41][NR] UE capability structure

        

      

    

    
      
      
      
      
      
        Dear
            Hideaki/All,




         




        Thank you for
            providing insightful data (as usual)!  Could you pls confirm
            our understanding that in the below simulation, you have
            assumed that permutations across the FSD/U from different
            carriers within band or across bands in a BC are implicitly
            supported by the UE? Probably helps to explain our
            understanding with the below picture:




         




        [image: ]




         




        For the EN-DC
            BC with band1_band2_band3, the UE is assumed to support not
            only the combination of fsd sets :  fsd-perCC-1-11 +
            fsd-perCC-1-12 + fsd-perCC-2-31 + fsd-perCC-2-32 +
            fsd-perCC-3-51 + fsd-perCC-3-52  (have listed DL only for
            simplicity)




        But also the
            below combination of fsd sets are implied to be supported by
            the UE?




        fsd-perCC-1-12
            + fsd-perCC-1-11 + fsd-perCC-2-31 + fsd-perCC-2-32 +
            fsd-perCC-3-51 + fsd-perCC-3-52    ( permutations of each
            fsd-per-CC within the same band)




        fsd-perCC-1-11
            + fsd-perCC-1-12 + fsd-perCC-2-41 + fsd-perCC-2-42 +
            fsd-perCC-3-61 + fsd-perCC-3-62    ( mixing of permutations
            of different fsd-per-band sets across carriers)




        fsd-perCC-1-12
            + fsd-perCC-1-11 + fsd-perCC-2-41 + fsd-perCC-2-42 +
            fsd-perCC-3-61 + fsd-perCC-3-62    (support of permutations
            within the same band and across bands)




        …..




        We have more
            permutations when FSUs are introduced… the mixing of
            different uplink sets with different downlink sets!!




         




         




        If yes, this
            confirms with evidence that the main contributor to address
            is the amount of flexibility we want to allow to the per-CC
            (DL and UL) sets that can be linked to each RF band in a
            EN-DC BC.
            




         




        If we need to
            explicitly indicate any combination because permutation is
            not assumed,
            it will increase the required number of FSD/FSU
              combinations in a non-linear fashion. And
            consequently, 2 fsds per band combination seems too small to
            consider as an average example.




         




        If explicit
            signaling is to be addressed, can we leave it to the UE
            implementation on signaling which FSD/U combinations are
            allowed, but rather
            have an
              overall cap on the number of such sets the UE is allowed
              to report for the entire capability? The cap allow
            for a max size, while the UE can use the provided space to
            signal the combinations it can prioritize.




         




        
          regards,




          Naveen




        

         




        
          
            From: Hideaki Takahashi [mailto:hideaki.takahashi.vx@NTTDOCOMO.COM]
                

                Sent: Thursday, April 05, 2018 12:47 AM

                To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                Subject: Re: [101#41][NR] UE capability structure




          

        

         




        
          Dear Aziz, Henning, Naveen, Amaanat, Yang
            and all,

            

            Thank you for all of your thoughtful comments! Sorry for
            joining a bit late... In fact, I needed time to digest your
            proposals.

            

            Thanks to Henning, we've got the whole picture of
            alternative direction. So, I'm wondering if I should still
            answer to all of your original questions... Instead, I tried
            to analyse the signalling size of so called "feature set"
            approach and compare it with BPC and legacy BC approach
            (i.e. everything into BC).

            

            To do this, I incorporated Henning's ASN.1 example into
            v15.1.0. I also emulated the legacy BC approach by inserting
            "BasebandParametersPerCC-DL/UL" into
            IntraBandContiguousCC-InfoDL/UL. Then, I checked the entire
            size of "UE-NR-Capabilty" (i.e. the signalling including NR
            CA, not including EN-DC) for the following three cases:

            

            1) Legacy BC approach

            2) BPC 

            3) Feature set

            

            In my analysis, all of type 3 capabilities are set to
            mandatory present. I set the following assumptions:

            

            For all cases:

            Number of NR BCs: 10

            Number of bands in a BC: 5

            Number of intra-CCs in a band: 2

            (i.e. 10 CC CA in both DL and UL)

            

            For 2) BPC: Number of BPCs: 1 to 10

            

            For 3) feature set:

            Number of feature sets: 1 to 10

            Number of per-CC feature sets: 1 to 10 (i.e. same as Num of
            feature sets)

            Number of feature sets per BC: up to 2

            

            With this, I got the following results.

            

            [image: ]

            

            BPC/Feature set (best) is the case that there is no
            problematic BC and so MIMO capability is not included in any
            of 10 BCs. BPC/Feature set (worst) is the case that all of
            10 BCs are problematic and so MIMO capability is included in
            all of 10 BCs. This is related to RAN4 reply LS, R4-1803122.

            

            On the current BPC in v15.1.0, if the number of BPCs is
            increased (i.e. different BC requires different BPC), there
            are cases that BPC results in larger signalling size than
            the legacy BC approach. In contrast, the feature set
            approach always outperforms BPC as well as the legacy BC
            approach!

            

            Of course, this is the results under one particular
            assumption. However, at least from the signalling size
            viewpoint, I'm now of opinion that the feature set approach
            is worthwhile inventing in the next quarter.

            

            BR,

            Hideaki

            

            On 2018/03/30 3:04, Aziz Gholmieh wrote:




        

        
          
            Hi Henning-

              Thanks for confirming it is option A).  




          

          

            Please see further comment below:




          
             




            
               




              
                
                  

                

              

                  From: Henning Wiemann 

                  Sent: Thursday, Thursday, March 29, 2018
                  3:17:51 AM

                  To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG,
                  aziz@QTI.QUALCOMM.COM 

                  

                  Subject: RE: [101#41][NR] UE capability
                  structure




            

             




          

          
            Hi
                again,




             




            Just a
                quick response to Aziz question below:




             




            [QC]
                It is not clear in this example, what would be the
                allowed configurations ? For example, for band combo =
                (2,6)

                Are the allowed configurations:

                A- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4)

                or 

                B- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4), (fsd1, fsd4), (fsd2, fsd4), (fsd4,
                  fsd3) ?

                and for the uplink

                - UL (fsu1, none) or (none, fsu1)

                If it is B, this may reopen the door of unwanted
                combinations, which can only be avoided by repeating the
                structure at a higher level, wasting bits.

                If it is A, this structure is a bit not easily
                "understandable". We do agree on the removal of the
                bitmaps though.




            The
                intention was “A�?, i.e., the UE could explicitly list
                the combinations that it supports. In other words, only
                the feature sets at the same index position are
                “combinable�?.
              




             




            I don’t
                think it is more difficult to understand but I do agree
                that it removes one level, which, based on Aziz’s
                evaluation may indeed cause additional overhead. I am
                fine to keep the 3rd level of linking which
                basically means that we create combinations of feature
                sets… FeatureSetCombinations…




             




            FeatureSetCombinationDownlink
                = SEQUENCE {




                           
                featureSetCombinationId            
                FeatureSetCombinationId,




                           
                featureSets                                       
                SEQUENCE (SIZE (1..maxNrofBandsPerBC)) OF
                FeatureSetDownlinkId




            }




             




            Applied
                to the example below it would look as follows:
              




             




            featureSetCombinationsDownlink
                = {




                           
                FeatureSetCombinationDownlink = [




                                           
                  featureSetCombinationId = fscd1, (implicit)




                                           
                  featureSets = {




                           
                                                                [fsd1,
                fsd3],
                




                                           
                                                  [fsd2, fsd3],
                




                                                           
                                  [fsd4, fsd4]




                           
                                  }




                           
                ],




                           
                FeatureSetCombinationDownlink = [




                                           
                  featureSetCombinationId = fscd2,
                (implicit)




                                           
                  featureSets = {




                           
                                                                [fsd1,
                fsd2],
                




                                           
                                                  [fsd1, fsd1]




                           
                                  }




                           
                ]




            }




          




          [AG] Close in concept, but with the
              colored adjustments above:

            - We don't need
              explicit ID assignment. It can be the index in the list,
              implicit. I have to double check whether that's how your
              ASN,1 is written. Minor point.

            - We didn't propose
              multiple combinations within a FeatureSetCombination, but
              are
              open to discuss the merits. This can be achieved
              one level higher, by including different IDs for the
              striken [fsd2,fsd3],  [fsd4,fsd4], [fsd1,fsd1]. The
              proposal makes sense if
            

            featureSets = { [fsd1,
              fsd3], [fsd2, fsd3],  [fsd4, fsd4]} always come together.
              Our experience is that it is not the case, and even if
              sometimes it happens, in other times, we need to address
              the individual combinations, so, then we may have to
              define 
                some extra definitions such as:

              featureSets = { [fsd1, fsd3]} 

              featureSets = { [fsd2, fsd3]} 

              featureSets = { [fsd4, fsd4]} 

              featureSets = { [fsd1, fsd3], [fsd2, fsd3]} 

            featureSets = { [fsd1,
              fsd3], [fsd4, fsd4]}
            

            featureSets = { [fsd2,
              fsd3],  [fsd4, fsd4]}

              It is very hard to tell at this point, whether there will
              be additional gains in going that way.




          
             




            And each
                band combination would then refer to these
                FeatureSetCombination(s) rather than directly to the
                FeatureSets:




             




            BandCombination
              = [




                           
              bandList = { bandNR = 2, bandNR = 6 },




                           
              bandCombinationParameters = [




                           
                             
              featureSetCombinationsDownlink   
                { fsdc1 },




                           
                             
              featureSetCombinationsUplink   
                { fsuc5 },




                                           
              ...




                           
              ]




            ]




             




            I think
                this is what you intended with your ASN.1? Maybe I just
                failed to read it properly in the first place.
              




          




          [AG] Yes, but it was obfuscated by the
              uplink being a bitmap, maybe. I will work on an update,
              along of your proposal to simplify the associations.




          
             




            At a
                first glance, I find it even less clear that here the
                first band in the BC (band 2) supports the fsd1, fsd2
                and fsd4… whereas the second band (band 6) supports
                fsd3, fsd3 and fsd4. And of course, only the
                combinations fsd1+sfd3, fsd2+fsd3, fsd4+fsd4 are
                allowed. That must be described somehow.




          




          [AG] Ok, maybe they are both as "clear"
              as each other.
              

              Either way, it seems we will need clear in the descriptive
              and procedural texts. 

              Let us choose the one that gives a better encoding. 




          
             




            I
              have to think more about the UL and DL relations.




             




            For LTE+NR, I had overlooked that
                you intended to have a
                list of MR-DC BCs which each provide a list if
                E-UTRA BCs and a list of NR-BCs. I got carried away with
                the ASN.1 comment: “The
                UE supports any eutra entry with any NR entry in
                  BandCombinationList�?. You proposal has however the problem
                that it will often lead to inclusion of additional
                fallback BCs in the EUTRA- and NR-BC lists only for the
                purpose of listing/linking them in the MR-DC BCs. And
                probably these fallback band combination do not only
                comprise of fewer bands (in the BC list) but require
                also additional fallback FeatureSet- and
                FeatureSetCombination entries. If so, there doesn’t seem
                to be any benefit of defining the MR BCs as combinations
                of E-UTRA and NR-BCs, or?




          




          

              [AG] These are two different topics/questions, which are
              discussed in the first two sections:

            2.1 Question: Should
              we associate the LTE and NR capabilities at the highest
              ASN.1 level so that it is possible to implement a many to
              many relationship?

            2.2 Question: Should we
              allow pointers to legacy UE Capabilities as part of the
              MR-DC capabilities?

              We can do either one or both. I am proposing both, but
              each should be discussed separately.  The problem you
              point out in the
            red text
            above, should be directed to 2.2,
              not an argument against 2.1.

              

              We partially
            agree with your comment in red.
              There are two reasons for 2.2:

              1-We're not comfortable with the new LTE structure yet.
              This may change with time.

              2- In case the desired LTE BC capability happens to be
              listed in the UE LTE Capability (this could happen for a
              number of reasons: Single band, limited operator
              bandwidth, or just by design), then, there
            are cases
            where there is
            no additional cost in pointing to the LTE structure.  So,
              this will be pure coding gain, and a standalone reason to
              have 2.2.

              

              I really appreciate all these questions and comments, as
              they help progress the discussion.

              

              BR,

              Aziz

              

              

              




          
             




            BR,




            Henning




             




             




            
              
                From: Zhaoyang [mailto:zhaoyang@HUAWEI.COM]
                    

                    Sent: Donnerstag, 29. März 2018 10:01

                    To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                    Subject: Re: [101#41][NR] UE capability
                    structure




              

            

             




            Hi Aziz and
                all,




             




            We are
                still internally discussing the details, please see our
                initial thoughts as attached. Sorry we have not yet had
                enough time to look into other companies inputs and we
                might have updates of our considerations later on.




             




            BR Yang




             




            
              
                From:
                    Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]
                    

                    Sent: Thursday, March 29, 2018 3:23 PM

                    To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                    Subject: Re: [101#41][NR] UE capability
                    structure




              

            

             




            Minor
                correction below.




             




            
              
                From: Aziz Gholmieh <aziz@QTI.QUALCOMM.COM>
                    

                    Sent: Wednesday, March 28, 2018 11:50 PM

                    To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                    Subject: Re: [101#41][NR] UE capability
                    structure




              

            

             




            
              Dear
                Henning, Naveen, and all-

                

                Please see responses to both Intel and Ericsson below:




              
                On 3/27/2018 7:08 PM, Palle, Naveen
                  wrote:




              

              
                
                  Dear
                      Aziz/Amaanat/Henning/All, 
                    




                  Thank you for initiating
                      this! We fully agree on the fact that this is a
                      pretty complex topic to wrap around
                    ☺…! We see the logic behind
                      Aziz’s questions and Henning’s proposal on
                      featureSets (in DL/UL). In an attempt to make
                      headway, the main thing that stumps us is: as
                      Henning also stated -> “Besides the structure, we
                      get quite concerned with the overall signalling
                      overhead: In the examples above we showed only 3
                      parameters (BWC, MIMO and modulation order (in
                      per-CC)). If we would really add all the other
                      parameters that RAN1 and RAN4 suggested it would
                      result in a gigantic number of possible
                      combinations. And if we put those really into the
                      per-CC level (where they are “stored�? right now)
                      it would explode right away.�?




                

              




              [QC]
                Agree in general, but let us optimize locally as best we
                can.




              
                
                  We have around >50 params
                      that are type-3 and the starting question is how
                      many of these can we ‘generalize’? At one extreme
                      we can take 1 param (band number) and create set
                      for 49+ params and link each band these sets. Or
                      we can take band number+BW class as one set and
                      link the 38+ param sets. A prudent selection of
                      sets can reduce the capability size, but it’s not
                      easy to decide.
                    




                  RAN2 has so far decided that
                      some params are specific to band when a band
                      combination is concerned : band+BW_class+MIMO (as
                      the current RAN2 signalling structure).




                  Also note that even though
                      RAN1/4 decided that +50 params are type-3 (which
                      are per band per BC), in RAN2 we are trying to
                      proceed with the assumption that some (or most) of
                      these params are the same for other bands in same
                      and/or other band combinations, and so re-used.
                      With this assumption, the BPC was placed where
                      band+BW_class+MIMO set from a BC can support from
                      any per-CC part in BPC (and hence reduce the
                      signaling size). 




                  Now the question is how much
                      do we want to open up the BPC where more params
                      are added to (band/BW-class/MIMO/SCS) set or make
                      individual bands link to multiple sets. Usually
                      it’s the BW+MCS+MIMO+SCS which make-up the
                      baseband params, and so a two level linking from
                      bands to this set to the rest of params? This is a
                      complex question
                    ☺…!. It will depend on the UE
                      implementation, and what params are to be moved
                      can be changed based of differing UE vendor
                      answers. Not sure if we have a clear solution to
                      signaling size reduction topic in the email
                      discussion.
                    




                

              




              [QC]
                That would be a complex discussion with implementation
                dependency. We prefer to keep the current split (or lack
                of), as we think there is a large inter-parameter
                dependency. So, it is not easy to split them into
                groups, where some groups are more redundant than
                others. As you said, it will be hard to determine a
                split, so we can accept some overhead, when repeating
                the per CC configurations.




              
                
                  Please note, with providing
                      explicit links from EN-DC to BPC entries, the
                      signaling reduction is already compromised, as
                      some UEs can choose to repeat BPC entries multiple
                      times with slight differences and link to RF BCs ☺…! From a pure signaling
                      size reduction over air-interface standpoint, we
                      agree with Ericsson/DCM/SS and other company
                      proposals on replacing the capability from the UE
                      with a model-ID (and have a RANP agreement to send
                      LS to SA for the necessary architecture changes),
                      as this help with this issue.




                

              




              [QC] We
                actually had proposed the same in R2-170369 (maybe
                earlier) in a comprehensive framework. But, let us leave
                this topic outside this email discussion, please.  In
                case that to-be-developed framework doesn't work
                (roaming or other reasons), we still need the most
                efficient mechanism to communicate the UE capabilities
                to the network directly.




              
                
                  The other guiding factor
                      could be to ensure that any change we make is
                      justified while assessing the impact from risk
                      involved with late-changes. We also have to assess
                      the inter-node signaling changes from this:




                  -         
                    Currently LTE BPC
                      is meant for MN and NR BPC is for both MN and SN
                      to share. And the content shared between MN and SN
                      is also captured explicitly. We may have to now
                      make sure that the entire content is now available
                      to both MN and SN, or ensure that any changes made
                      do not effect the MN-SN interaction.




                

              




              [QC] We
                think this should be a secondary concern, as things can
                be made to work, and signalling within the network is
                cheaper and easier to support than over the air. But,
                please raise your concerns as we go.




              
                
                  We will try to answers and
                      provide our views to this discussion, but would
                      like to voice the above to agree with Aziz/Henning
                      and Amanat, and point out the concerns facing us.




                

              




              [QC]
                Thank you.




              
                
                   




                  
                    regards,




                    Naveen




                  

                   




                  
                    
                      From: Henning Wiemann [mailto:henning.wiemann@ERICSSON.COM]
                          

                          Sent: Tuesday, March 27, 2018 8:48 AM

                          To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                          Subject: Re: [101#41][NR] UE capability
                          structure




                    

                  

                  Hi Aziz, Amaanat and all,




                  First of all, I am also
                      “still trying to wrap my head around it�?... not
                      only around the below-mentioned bitmap but also
                      around the entire BC/BPC stuff. By introducing the
                      explicit linking in the last meeting we made
                      actually a very substantial change and we may have
                      to adjust some things to get a structure which is
                      not only flexible but also efficient and
                      understandable. 




                

              




              [QC]
                Agree.




              
                
                  I think the key point
                      that you, Aziz, made was that the BC table should
                      only contain the allowed combinations of bands
                      (band numbers). All other information about
                      features that are supported in those band
                      combinations is supposed to go into the (former)
                      BPC table. As discussed in section 2.7 of your
                      document, also the bandwidth class (BWC) should go
                      into the BPC table.
                    




                

              




              [QC]
                Agree




              
                
                  If we do that, the “UL
                      Band Combinations�? which we point to with the
                      below-mentioned bitmap is actually empty and
                      should be removed. In other words, the
                      BandCombinations don’t say anything anymore about
                      number/width of DL or UL carriers nor about the
                      actual features... the BCs only contain the
                      index(es) of allowable configurations.
                    




                

              




              [QC]
                Agree.




              
                
                  One of your observations
                      was that a set of features that the UE supports in
                      one band in a BC is often also supported in other
                      bands of the same band combination but also in
                      bands of other band combinations. I think your
                      “second enhancement�? made use of it by grouping
                      the feature combinations that apply to one band in
                      a band combination.
                    




                

              




              [QC]
                Agree




              
                
                   You discuss (2.11)
                      whether the uplink and downlink features could be
                      independent of each other which saves of course a
                      lot of overhead since we don’t have to express
                      combinations of all UL and DL features. We assume
                      that for now. 
                    




                

              




              [QC]
                While we may accept not to optimize for this case, there
                may be corner cases that would require it. So, we prefer
                that the structure allow for such eventuality, even if
                it is not efficiently encoded. I think even in your
                proposed ASN.1, that would still be feasible, by
                repeating the DL/UL parameters differently.




              
                
                   You asked (2.8) for a
                      better name than Baseband Processing Combination
                      (BPC) since it is now much more than just
                      baseband. What if we denote a set of features that
                      the UE supports for one “band�? in a band
                      combination as “FeatureSet�??
                    




                

              




              [QC]
                Sounds good. But, we believe there is a great value in
                keeping the "feature set" at the band combination level.




              
                
                   If we do this, we can
                      define the downlinkFeatureSets and the
                      uplinkFeatureSets. Each FeatureSet has an ID and
                      all other parameters (BWC, MIMO layers, ... , ...
                      and a list of those features that must be
                      indicated individually per carrier).
                    




                

              




              [QC]
                This is inline with what we have proposed so far as
                well.




              
                
                   From each “band�? in a
                      BandCombination we must point to the uplink and
                      downlink Feature Sets that the UE supports on that
                      band. And we must clarify how the FeatureSets on
                      the different bands can be combined with each
                      other. 
                    




                   I tried to visualize a
                      simple example:
                    




                

              




              
                
                  [QC]
                    It is not clear in this example, what would be the
                    allowed configurations ? For example, for band combo
                    = (2,6)

                    Are the allowed configurations:

                    A- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4)

                    or 

                    B- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4), (fsd1, fsd4), (fsd2, fsd4),
                      (fsd4, fsd3) ?

                    and for the uplink

                    - UL (fsu1, none) or (none, fsu1)

                    If it is B, this may reopen the door of unwanted
                    combinations, which can only be avoided by repeating
                    the structure at a higher level, wasting bits.

                    If it is A, this structure is a bit not easily
                    "understandable". We do agree on the removal of the
                    bitmaps though.

                    

                    

                     The list of
                      FeatureSets for DL (fsd):




                      featureSetsDownlink = {




                         FeatureSetDownlink = [




                             featureSetDownlinkId = fsd1




                             ca-BandwidthClassDL = C




                             mimoLayers = two




                             featureSetsPerDownlinkCC = {
                    fsdpc1, fsdpc1 }          // Two entries for
                    the up to two carriers (BWC = C)




                         ],




                         FeatureSetDownlink = [




                             featureSetDownlinkId = fsd2




                             ca-BandwidthClassDL = A




                             mimoLayers = four




                             featureSetsPerDownlinkCC = {
                    fsdpc1 }




                         ],




                         FeatureSetDownlink = [




                             featureSetDownlinkId = fsd3




                             ca-BandwidthClassDL = A




                             mimoLayers = two




                             featureSetsPerDownlinkCC = {
                    fsdpc1 }




                         ],




                         FeatureSetDownlink = [




                             featureSetDownlinkId = fsd4




                             ca-BandwidthClassDL = A




                             mimoLayers = two




                             featureSetsPerDownlinkCC = {
                    fsdpc2 }




                         ],




                         ...




                      }




                   




                  The list of FeatureSets
                      for UL:




                      featureSetsUplink = {




                         FeatureSetUplink = [




                             featureSetUplinkId = fsu1




                             ca-BandwidthClassesUL = A




                             mimoLayers = two




                             featureSetsUplinkPerCC { ...
                    }




                         ],




                         ...




                      }




                   




                  And the BC list with the
                      indexes to the UL and DL feature sets (fsu0
                      means that the UE does not support a carrier
                      here):




                      supportedBandCombinationList
                    = {




                         BandCombination = [




                             bandList = {




                                 BandParameterNR = [




                                    bandNR = 2




                                    featureSetListDownlink
                    = { fsd1, fsd2,
                    fsd4 }          // The first DL entry (fsd1)
                    for Band 2 is compatible with ...




                                    featureSetListUplink =
                    { fsu1,
                    fsu0
                    }                 // The first UL entry (fsu1)
                      for Band 2 is compatible with ...




                                 ],




                                 BandParameterNR = [




                                    bandNR = 6




                                    featureSetListDownlink
                    = { fsd3, fsd3,
                    fsd4 }          // ... the first DL entry
                    (fsd3) for Band 6.




                                    featureSetListUplink =
                    { fsu0,
                    fsu1 
                    }                 // ...
                      the first UL entry (fsu0 = no UL carrier) for Band
                      6. 
                    




                                 ]




                             }




                             bandCombinationParameters =
                    [...]




                         ],




                         BandCombination = [




                             bandList = {




                                 BandParameterNR = [




                                    bandNR = 4




                                    featureSetListDownlink
                    = { fsd1,
                    fsd2, fsd4 }          




                                    featureSetListUplink =
                    { fsu1,
                    fsu0
                    }                 




                                 ],




                                 BandParameterNR = [




                                    bandNR = 6




                                    featureSetListDownlink
                    = { fsd3,
                    fsd3, fsd4 }          




                                    featureSetListUplink =
                    { fsu0,
                    fsu1 
                    }                 




                                 ]




                             }




                             bandCombinationParameters =
                    [...]




                         ],




                         BandCombination = [




                             bandList = {




                                 BandParameterNR = [




                                    bandNR = 2




                                    featureSetListDownlink
                    = { fsd1, fsd2 }              
                    




                                    featureSetListUplink =
                    { fsu1,
                    fsu0
                    }                 




                                 ],




                                 BandParameterNR = [




                                    bandNR = 4




                                    featureSetListDownlink
                    = { fsd2, fsd1 }              
                    




                                    featureSetListUplink =
                    { fsu0,
                    fsu1 
                    }                 




                                ]




                             }




                             bandCombinationParameters =
                    [...]




                         ],




                         ...        // many more
                    BandCombinations here... all with the
                    FeatureSet(e.g. 1+2, 1+4, 1+6, 2+4, 2+6...)




                      } 




                   




                  I think the main
                      difference to an old “BPC entry�? is that it does
                      not bundle the Feature Sets that are applicable to
                      the bands in a band combination. In other words,
                      in the BPC table, the red fsd1+fsd3
                    in the example
                      above would have formed one BPC table
                      row. But now the two halves of the table
                      row are in separate lists... associated with the
                      respective band. Maybe this is slightly less
                      efficient since the combination “fsd1+fsd3�? must
                      now be signalled explicitly in two BPCs (2+6 and
                      4+6). One could of course re-introduce that level
                      of grouping but we are not sure whether the
                      additional IDs eat up the potential gain.
                      Alternatively, one could create groups in the
                      other dimension: the list “fsd1, fsd2, fsd4�?
                      occurs both in BC 2+6 and 4+6. But to be honest,
                      we should maybe avoid too many levels of grouping.
                      It makes it more difficult to understand... and to
                      implement.
                    




                

              




              [QC] We
                were proposing 3 levels of grouping. Ericsson is
                proposing
                 2 levels. 

                As mentioned above, to address the repetition you're
                mentioning, we think keeping the
                row of the ex-BPC table, still makes good sense. 
                




              
                
                  All of this is also
                      attached in the “xxxExample.docx�?. I also attach
                      an example with the corresponding ASN.1. It is
                      based on Aziz’s CR but I accepted all changes and
                      did further changes mostly without tracking to
                      keep it readable. There are also a few more
                      comments on the other (unchanged) IEs.
                    




                

              




              [QC]
                There were a lot of changes, and I need a bit more time
                to review.




              
                
                  What I omitted so far in
                      our structure are the parameters that used to be
                      on the “band combination level�?. We have now only
                      “per band of a BC�? and “per CC per Band of a BC�?.
                      Either we add the explicit “MRDC-Parameters�? to
                      the BCs. Or, if we believe that a set of them is
                      likely re-usable across BCs, we can make another
                      pool of “MRDC-Parameters�? and refer to those
                      elements from within the “BandCombination�? entries
                      in our example. 




                

              




              [QC]
                Agree as well as an option, that's part of the
                discussion point  2.6




              
                
                   We focused on NR
                      capabilities but kept the old way of allowing band
                      combinations comprising both LTE and NR bands. You
                      seem to suggest that all LTE BCs are compatible
                      with all NR BCs (2.1). 




                

              




              [QC] We
                are not saying that! We are saying that a
                list of LTE BCs are compatible with a list
                of NR BCs.  There can be multiple of these list
                compatibilities.




              
                
                  That would be nice but is
                      it realistic for a single-chip implementations
                      where NR and LTE share processing and RF
                      capabilities. And even for a twp-chip
                      implementation, a combination with LTE and NR in
                      the same Band may not always be possible, or?
                    




                

              




              [QC]
                Yes, the above will correct in most cases, in most
                implementations (in our humble opinion), and will save
                on signalling. If it is not correct, then, the lists can
                include one entry each, and it degenerate to the current
                proposal. The additional signalling would be the size of
                the lists which always would say =1. But, we think the
                potential savings are significant compared to the cost
                when it doesn't work in some scenarios.




              
                
                  Besides the structure, we
                      get quite concerned with the overall signalling
                      overhead: In the examples above we showed only 3
                      parameters (BWC, MIMO and modulation order (in
                      per-CC)). If we would really add all the other
                      parameters that RAN1 and RAN4 suggested it would
                      result in a gigantic number of possible
                      combinations. And if we put those really into the
                      per-CC level (where they are “stored�? right now)
                      it would explode right away. Can anyone, after
                      having digested the basic signalling structure,
                      come up with a guesstimate of the size of the
                      capability structure if we have all those bells
                      and whistles in capability signalling?




                

              




              [QC]
                This is an ongoing effort that I doubt can be finished
                before finalizing the ASN.1. So, I think we need to
                continue focusing on having the most optimized
                structure, at the expense of additional indexing levels,
                if needed.




               




              >Sorry for the long mail
                  and sorry for starting with a separate structure... or
                  a different representation. As said in the beginning,
                  I am “still trying to wrap my head around it�? 😊




              [QC] :)  I hope our heads
                  "wrap around" fast enough :)




              Best Regards=




              Aziz




               




              /Henning




               




              P.S.: We will also try to
                  answer the questions in your document once we get a
                  better understanding of the direction we want to take.




               




            

             




            
               




            

            
              
                 




                
                  
                    From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]
                        

                        Sent: Dienstag, 27. März 2018 12:52

                        To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                        Subject: Re: [101#41][NR] UE capability
                        structure




                  

                

                 




                
                  Hi
                    Amaanat and all-

                    

                    Please find attached v2, with mostly changes to
                      bring the ASN.1 baseline up to the
                      R2-1803828/38.331-f10 level.
                      

                    

                    Amaanat-

                    First, please let me stress that I didn't revert
                    that agreement, as I didn't make changes to that
                    part of the ASN.1. I am only raising questions, as I
                    have concerns on the current structure (see "third"
                    and "fourth" below)

                    

                    Second, I believe it is not written as intended,
                    though now I realize that you can argue it is not
                    100% broken.

                    I thought it is broken because the current ASN.1
                    lacks a clear "OPTIONAL"-ity
                    for including uplink parameters shown in Qualcomm's
                    R2-1801620:




                

                -- UL band combinations
                      (without signalling of frequency bands)




                 




                BandParameterCombinationListUL
                    ::=   SEQUENCE (SIZE (1..maxBandCombUL)) OF
                  BandParameterCombinationUL




                 




                BandParameterCombinationUL
                    ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF
                  BandParametersUL




                 




                BandParametersUL ::=
                    SEQUENCE {




                        
                    bandParametersUL                      
                    BandParametersUL                    
                  OPTIONAL 
                  -- Not included
                    in case of DL-only band




                }




                
                  

                    This optionality did not survive in 38.331-f10, it
                    may have been lost when the sequence became a
                    choice. (same in R2-1803828, the output of the email
                    discussion 101#07):

                    BandCombinationParametersUL-List ::= SEQUENCE (SIZE
                    (1..maxBandComb)) OF BandCombinationParametersUL

                    BandCombinationParametersUL ::= SEQUENCE (SIZE (1..
                    maxSimultaneousBands)) OF BandParametersUL

                    BandParametersUL ::= CHOICE {

                        bandParametersUL-EUTRA       
                    BandParametersUL-EUTRA,

                        bandParametersUL-NR           
                    BandParametersUL-NR

                    }

                    However, within each of the BandParametersUL-*
                    types, all the parameters are optional. But, there
                    are 2 and 3 of them respectively.
                    

                    Technically all the parameters can be skipped, but,
                    why would you represent it this way? better have a
                    clear skip as was intended 1620.

                    

                    

                    Third, there are two such bitmap linking of DL/UL:
                    at the RF and at the BPC level.

                    With the direct linking, we have now to spell out
                    how to associate the uplinks, as there is now:

                    "RF uplinks"  <---linked by bitmap1 --->
                    "RF band combination"  <---linked by
                      reference --->  "BPC entries"
                    <---linked by bitmap2 --->  "uplink bpc
                    configurations"

                    bitmap1 will be different than bitmap2

                    It could work, but, I am still trying to wrap my
                    head around it actually.  Is a bitmap still the best
                    representation when there is a direct linking ? Do
                    we need two of them ? maybe it is fine.

                    

                    Fourth, for the bitmap linking the DL/UL BPCs, as it
                    is now, there is a lot of parameter repetition.
                    

                    My understanding is that the bitmap was meant to
                    remove redundancy, across different RF/BPC band
                    entries, but, it doesn't address redundancies within
                    a band. Most of the parameters are per CC, and there
                    will be redundancy between them. This falls under
                    discussion points 2.5 and 2.6 in this 101#41. 

                    Redundancy of the parameters can be removed with and
                    without the bitmap. But, when the parameters are
                    indexed at the band combination level, we can just
                    refer to that index, and the bitmap becomes
                    redundant.
                    

                    

                    I am just asking for the whole thing to be looked at
                    together, now that we have a better idea of the
                    parameters.

                    

                    Best Regards-

                    Aziz 




                  
                     




                    
                      
                        

                      

                    
                      

                        From: 'Ali, Amaanat (Nokia - Fi/espoo)' 

                        Sent: Tuesday, Monday, March 26, 2018
                        9:33:19 AM

                        To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
                        

                        

                        Subject: Re: [101#41][NR] UE capability
                        structure




                  

                   




                

                
                  Hello
                    Aziz, all




                   




                  Thank
                    you first of all to handle this complex email
                    discussion.
                    




                   




                  I
                    am a bit concerned about your observation (which
                    seems to so easily revert a discussion in the past
                    in which QC proposed a solution).




                   




                  -- ASN1START




                  --
                      TAG-BANDCOMBINATIONPARAMETERSULLIST-START




                   




                  -- Seems that it will
                      result in many repetitions, depending on the
                      location of the uplinks...




                  BandCombinationParametersUL-List
                      ::= SEQUENCE (SIZE (1..maxBandComb)) OF
                      BandCombinationParametersUL




                   




                  BandCombinationParametersUL
                      ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF
                      BandParametersUL 
                      --
                        isn’t this anyway broken because we can’t omit
                        bands in the middle, no?




                   




                  During
                    the AH meeting in Vancouver, QC had provided a
                    sample ASN.1 for the decoupling of DL/UL band and
                    here was the meeting agreement from Chair notes:




                   




                  
                    
                      
                        				
                          [bookmark: _Toc504743867]=>  Provide in R2-1801620 an
                            example of the ASN.1 for the hybrid solution
                            as proposed in P4 and show how the SUL can
                            be supported. (Offline discussion #37,
                            Qualcomm) 




                           




                          R2-1801620  
                            [Provide an example of ASN.1 for the hybrid
                            solution as proposed in P4 and show how SUL
                            can be supported]               
                            Qualcomm     draftCR         
                            Rel-15                   38.331           
                            NR_newRAT-Core




                          =>  Structure for UL
                            and DL decoupling is agreed




                          =>  Strcuture can be
                            incorpoerated into the rapporteur CR




                        
                      




                    
                  




                   




                  In
                    the Visio picture in the document, it is quite clear
                    that the bands are either DL only, UL only or DL/UL.
                    So, in Nokia view the skipping of bands in the
                    middle is not an issue because the bitmap is matched
                    1:1 to the DL part and specifically marked so.




                   




                  Can
                    you please specifically state what you think is
                    broken?




                   




                  BR,




                  Amaanat




                  
                    
                      From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]
                          

                          Sent: Wednesday, March 21, 2018 11:09
                          AM

                          To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                          Subject: Re: [101#41][NR] UE capability
                          structure




                    

                  

                   




                  
                    Thank
                      you Richard, Zhaoyang, Hideaki and Kyeongin,

                      

                      I removed the controversial question.

                      

                      I did keep the question on bandwidths, because it
                      is not about a classification, and we've agreed to
                      keep it per CC. The question is whether we can
                      optimize it by including a list. So, I think it is
                      fair to keep as an optimization.

                      

                      I also added two questions that I had only asked
                      in the ASN.1 part in version 0: 

                      - How to associate DL/UL: it seems broken to us
                      and carries redundancies.




                  

                  -
                    How to link RF/BPC: in v0 I moved where the link is
                    made, to be dependent on the uplink configuration.
                    We're still discusing internally. I wanted to
                    highlight the change and get your input as well.

                    

                    Finally, the ASN.1 is sitll based on Hideaki's, with
                    some minor correction to compile. I will move to
                    Hakan's version when I get a chance.

                    

                    Best Regards-

                    Aziz




                  
                     




                    
                       




                      
                        
                          

                        

                      
                        

                          From: Burbidge, Richard C 

                          Sent: Wednesday, Tuesday, March 20,
                          2018 8:44:35 PM

                          To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
                          

                          

                          Subject: Re: [101#41][NR] UE capability
                          structure




                    

                     




                  

                  
                    Dear All,




                     




                    I agree with the comments
                        from Yang and Hideaki and I propose that this
                        email discussion is kept to the original scope
                        on the structure of the UE capabilities.
                        Companies can of course discuss any questions
                        about specific parameters offline and bring
                        contributions to the next meeting if there is
                        some progress.




                     




                    Best regards




                     




                    Richard




                     




                    
                      
                        From: Zhaoyang [mailto:zhaoyang@HUAWEI.COM]
                            

                            Sent: Wednesday, March 21, 2018 1:30
                            AM

                            To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                            Subject: Re: [101#41][NR] UE
                            capability structure




                      

                    

                     




                    Dear Hideaki, Aziz,
                        Kyeongin and all,




                     




                    Sorry for a bit late
                        reply. We actually also think it would be better
                        that the signaling type could be done as a
                        separate discussions as we need more time to
                        cross check with colleagues in other RAN WGs to
                        avoid back and forth changes. The current
                        discussion on structure is already big enough
                        and we prefer to focusing on this only in this
                        email discussion.




                     




                    Thanks for your
                        understanding.




                     




                    BR Yang




                     




                    
                      
                        From:
                            Hideaki Takahashi [mailto:hideaki.takahashi.vx@NTTDOCOMO.COM]
                            

                            Sent: Wednesday, March 21, 2018 2:30
                            AM

                            To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                            Subject: Re: [101#41][NR] UE
                            capability structure




                      

                    

                     




                    
                      Hi
                        Aziz, Kyeongin and all,

                        

                        Perhaps, it would be better to discuss the
                        signalling type for some features separately
                        from this structure discussion. Interested
                        companies could work offline to identify the
                        features which is worth to revisit their
                        signalling type.

                        

                        BR,

                        Hideaki

                        On 2018/03/20 10:27, Aziz Gholmieh wrote:




                    

                    
                      
                        Hi
                          Kyeongin-




                      

                      While
                        we agree with you, we are open if there is a
                        common desire to adjust certain parameters. We
                        certainly do not want to reopen all the
                        discussions.
                        

                        Our choice was based on what we thought seems a
                        disconnect between RAN1 and RAN2, as there
                        doesn't seem to have two parameters with similar
                        effects.
                        

                        Also, we kept the door open for other companies
                        to add their topics in the empty paragraphs, in
                        a reasonable and limited scope manner.

                        

                        We will be sending tomorrow an update with
                        corrections to the ASN.1.

                        Best Regards-

                        Aziz




                      
                         




                        
                           




                          
                            
                              

                            

                          
                            

                              From: 'Jeong, Kyeongin' 

                              Sent: Monday, Monday, March 19,
                              2018 10:52:43 AM

                              To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
                              

                              

                              Subject: Re: [101#41][NR] UE
                              capability structure




                        

                         




                      

                      
                        Hi Aziz, Richard,
                          




                         




                        I think we should
                            focus on the UE capability structure in this
                            email discussion. I don’t think the
                            discussion on parameter type and whether to
                            include per UE or per band or per CC is the
                            scope of this email discussion, which may
                            repeat whole RAN1/4 discussion. RAN1/4
                            already spent lots of time so in general we
                            should avoid such similar discussion. And I
                            also wonder how you picked only certain
                            parameters in order to include only them
                            into this email discussion (based on your
                            interest ? ^^). If we picked each parameter
                            to be revised based on each interest, they
                            will be lots and it’s hard to make a
                            progress anyway.  




                         




                        Best regards,
                            Kyeongin
                          




                         




                         




                        
                          
                            From: Aziz Gholmieh
                                [mailto:aziz@QTI.QUALCOMM.COM]
                                

                                Sent: Monday, March 19, 2018 3:30
                                AM

                                To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                                Subject: [101#41][NR] UE
                                capability structure




                          

                        

                         




                        Dear
                          all-

                          

                          This is the kick off of the email discussion:

                          [101#41][NR] UE capability structure 
                          (Qualcomm)

                              Progress further aspects of the UE
                          capability structure

                              Intended outcome: Report to next meeting

                              Deadline:  Thursday 2018-03-29

                          

                          Please provide your input incrementally in the
                          attached document. I have broken down the
                          optimizations into separate topics, and I have
                          left space for companies to provide their own
                          topics. However, as indicated earlier, we
                          would like to avoid to reopen all the RAN1 and
                          RAN4 discussions on type classifications.

                          

                          I also apologize for the relative delay in
                          starting the email discussion. On one hand I
                          was waiting for the resolution of the related
                          email discussions #09 (2018-03-08) and #10
                          (2018-03-13), and on the other hand, I was
                          sick for a few days, then my laptop crashed,
                          and I had an incomplete recovery of files and
                          emails- which I am still trying to address.
                          




                        
                          Thanks,

                            Aziz 




                        

                      




                       




                    




                     




                    ---------------------------------------------------------------------

                      Intel Corporation (UK) Limited

                      Registered No. 1134945 (England)

                      Registered Office: Pipers Way, Swindon SN3 1RJ

                      VAT No: 860 2173 47




                    This e-mail and any attachments may contain
                      confidential material for

                      the sole use of the intended recipient(s). Any
                      review or distribution

                      by others is strictly prohibited. If you are not
                      the intended

                      recipient, please contact the sender and delete
                      all copies.
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_1585009491/Re [101#41][NR] UE capability structure-2.eml

    Dear Aziz, Henning, Naveen, Amaanat,
      Yang and all,

      

      Thank you for all of your thoughtful comments! Sorry for joining a
      bit late... In fact, I needed time to digest your proposals.

      

      Thanks to Henning, we've got the whole picture of alternative
      direction. So, I'm wondering if I should still answer to all of
      your original questions... Instead, I tried to analyse the
      signalling size of so called "feature set" approach and compare it
      with BPC and legacy BC approach (i.e. everything into BC).

      

      To do this, I incorporated Henning's ASN.1 example into v15.1.0. I
      also emulated the legacy BC approach by inserting
      "BasebandParametersPerCC-DL/UL" into
      IntraBandContiguousCC-InfoDL/UL. Then, I checked the entire size
      of "UE-NR-Capabilty" (i.e. the signalling including NR CA, not
      including EN-DC) for the following three cases:

      

      1) Legacy BC approach

      2) BPC 

      3) Feature set

      

      In my analysis, all of type 3 capabilities are set to mandatory
      present. I set the following assumptions:

      

      For all cases:

      Number of NR BCs: 10

      Number of bands in a BC: 5

      Number of intra-CCs in a band: 2

      (i.e. 10 CC CA in both DL and UL)

      

      For 2) BPC: Number of BPCs: 1 to 10

      

      For 3) feature set:

      Number of feature sets: 1 to 10

      Number of per-CC feature sets: 1 to 10 (i.e. same as Num of
      feature sets)

      Number of feature sets per BC: up to 2

      

      With this, I got the following results.

      

      [image: ]

      

      BPC/Feature set (best) is the case that there is no problematic BC
      and so MIMO capability is not included in any of 10 BCs.
      BPC/Feature set (worst) is the case that all of 10 BCs are
      problematic and so MIMO capability is included in all of 10 BCs.
      This is related to RAN4 reply LS, R4-1803122.

      

      On the current BPC in v15.1.0, if the number of BPCs is increased
      (i.e. different BC requires different BPC), there are cases that
      BPC results in larger signalling size than the legacy BC approach.
      In contrast, the feature set approach always outperforms BPC as
      well as the legacy BC approach!

      

      Of course, this is the results under one particular assumption.
      However, at least from the signalling size viewpoint, I'm now of
      opinion that the feature set approach is worthwhile inventing in
      the next quarter.

      

      BR,

      Hideaki

      

      On 2018/03/30 3:04, Aziz Gholmieh wrote:

    

    
      
      Hi Henning-

          Thanks for confirming it is option A).  

      

      Please see further comment below:

      

        
          

          

          

          From: Henning Wiemann 

            Sent: Thursday, Thursday, March 29, 2018 3:17:51 AM

            To: 
              3GPP_TSG_RAN_WG2@LIST.ETSI.ORG, 
              aziz@QTI.QUALCOMM.COM 

            

            Subject: RE: [101#41][NR] UE capability structure

          

        

      

      
        
        
        
        
          Hi
              again,




           




          Just a
              quick response to Aziz question below:




           




          [QC] It is not clear in this example, what
                would be the allowed configurations ? For example, for
                band combo = (2,6)

                Are the allowed configurations:

                A- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4)

                or 

                B- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4), (fsd1, fsd4), (fsd2,
                fsd4), (fsd4, fsd3) ?

                and for the uplink

                - UL (fsu1, none) or (none, fsu1)

                If it is B, this may reopen the door of unwanted
                combinations, which can only be avoided by repeating the
                structure at a higher level, wasting bits.

                If it is A, this structure is a bit not easily
                "understandable". We do agree on the removal of the
                bitmaps though.

                

              




          The intention was “A�?, i.e., the UE could
              explicitly list the combinations that it supports. In
              other words, only the feature sets at the same index
              position are “combinable�?.
              




           




          I don’t think it is more difficult to
              understand but I do agree that it removes one level,
              which, based on Aziz’s evaluation may indeed cause
              additional overhead. I am fine to keep the 3rd
              level of linking which basically means that we create
              combinations of feature sets… FeatureSetCombinations…




           




          FeatureSetCombinationDownlink = SEQUENCE {




                         
              featureSetCombinationId            
              FeatureSetCombinationId,




                          featureSets       
                                              SEQUENCE (SIZE
              (1..maxNrofBandsPerBC)) OF FeatureSetDownlinkId




          }




           




          Applied to the example below it would look as
              follows:
              




           




          featureSetCombinationsDownlink = {




                          FeatureSetCombinationDownlink
              = [




                                         
                featureSetCombinationId = fscd1, (implicit)




                                          featureSets
                = {




                                         
                                              [fsd1, fsd3],
              




                                         
                                                [fsd2, fsd3],
                




                                                         
                                [fsd4, fsd4]




                         
                                  }




                          ],




                          FeatureSetCombinationDownlink = [




                                         
                featureSetCombinationId = fscd2,
              (implicit)




                                         
                featureSets = {




                                         
                                              [fsd1, fsd2],
              




                                         
                                                [fsd1, fsd1]




                         
                                  }




                          ]




          }




        

      




      [AG] Close in concept, but with the colored adjustments above:

      - We don't need explicit ID assignment. It
        can be the index in the list, implicit. I have to double check
        whether that's how your ASN,1 is written. Minor point.

      - We didn't propose multiple
        combinations within a FeatureSetCombination, but are
        open to discuss the merits. This can be achieved one
        level higher, by including different IDs for the striken
        [fsd2,fsd3], 
      [fsd4,fsd4], [fsd1,fsd1]. The proposal makes sense if
      

      featureSets = { [fsd1, fsd3], [fsd2, fsd3], 
        [fsd4, fsd4]} always come together. Our experience is that it is
        not the case, and even if sometimes it happens, in other times,
        we need to address the individual combinations, so, then we may
        have to define some extra definitions such as:

        featureSets = { [fsd1, fsd3]} 

        featureSets = { [fsd2, fsd3]} 

        featureSets = { [fsd4, fsd4]} 

        featureSets = { [fsd1, fsd3], [fsd2, fsd3]} 

      featureSets = { [fsd1,
          fsd3], [fsd4, fsd4]}
        

      featureSets
            = { [fsd2, fsd3],  [fsd4, fsd4]}

            It is very hard to tell at this point, whether there will be
            additional gains in going that way.

            

          
      
        
          




           




          And each band combination would then refer to
              these FeatureSetCombination(s) rather than directly to the
              FeatureSets:




           




          BandCombination
            = [




                         
            bandList = { bandNR = 2, bandNR = 6
            },




                         
            bandCombinationParameters = [




                         
            
                              featureSetCombinationsDownlink    { fsdc1 },




                         
            
                              featureSetCombinationsUplink    { fsuc5
              },




                                         
            ...




                         
            ]




          ]




           




          I think this is what you intended with your
              ASN.1? Maybe I just failed to read it properly in the
              first place.
            




        

      




      [AG] Yes, but it was obfuscated by the uplink being a bitmap,
      maybe. I will work on an update, along of your proposal to
      simplify the associations.

      

      
        
          




           




          At a first glance, I find it even less clear
              that here the first band in the BC (band 2) supports the
              fsd1, fsd2 and fsd4… whereas the second band (band 6)
              supports fsd3, fsd3 and fsd4. And of course, only the
              combinations fsd1+sfd3, fsd2+fsd3, fsd4+fsd4 are allowed.
              That must be described somehow.




        

      




      [AG] Ok, maybe they are both as "clear" as each other. 

      Either way, it seems we will need clear in the descriptive and
      procedural texts. 

      Let us choose the one that gives a better encoding. 

      

      
        
          




           




          I have to think more about the UL and DL
              relations.




           




          For LTE+NR, I had
                overlooked that you intended to have a
                list of MR-DC BCs which each provide a list if
                E-UTRA BCs and a list of NR-BCs. I got carried away with
                the ASN.1 comment: “The
                UE supports any eutra entry with any NR entry in
                  BandCombinationList�?. You proposal has however the problem that
                it will often lead to inclusion of additional fallback
                BCs in the EUTRA- and NR-BC lists only for the purpose
                of listing/linking them in the MR-DC BCs. And probably
                these fallback band combination do not only comprise of
                fewer bands (in the BC list) but require also additional
                fallback FeatureSet- and FeatureSetCombination entries.
                If so, there doesn’t seem to be any benefit of defining
                the MR BCs as combinations of E-UTRA and NR-BCs, or?




        

      




      

      [AG] These are two different topics/questions, which are discussed
      in the first two sections:

      2.1 Question: Should we associate the LTE
        and NR capabilities at the highest ASN.1 level so that it is
        possible to implement a many to many relationship?

      2.2 Question: Should we allow pointers to
        legacy UE Capabilities as part of the MR-DC capabilities?

      We can do either one or both. I am proposing both, but each
      should be discussed separately.  The problem you point out in the
      red text above, should be directed
      to 2.2, not an argument against 2.1.

      

      We partially agree with your
      comment in red. There are two reasons for 2.2:

      1-We're not comfortable with the new LTE structure yet. This may
      change with time.

      2- In case the desired LTE BC capability happens to be listed in
      the UE LTE Capability (this could happen for a number of reasons:
      Single band, limited operator bandwidth, or just by design), then,
      there
      are cases where there is no additional cost in pointing to the LTE
      structure.  So, this will be pure coding gain, and a standalone
      reason to have 2.2.

      

      I really appreciate all these questions and comments, as they help
      progress the discussion.

      

      BR,

      Aziz

      

      

      

      
        
          




           




          BR,




          Henning




           




           




          
            
              From: Zhaoyang [mailto:zhaoyang@HUAWEI.COM]
                  

                  Sent: Donnerstag, 29. März 2018 10:01

                  To: 
                    3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                  Subject: Re: [101#41][NR] UE capability
                  structure




            

          

           




          Hi
              Aziz and all,




           




          We
              are still internally discussing the details, please see
              our initial thoughts as attached. Sorry we have not yet
              had enough time to look into other companies inputs and we
              might have updates of our considerations later on.




           




          BR
              Yang




           




          
            
              From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]
                  

                  Sent: Thursday, March 29, 2018 3:23 PM

                  To: 
                    3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                  Subject: Re: [101#41][NR] UE capability
                  structure




            

          

           




          Minor
              correction below.




           




          
            
              From: Aziz Gholmieh
                  <aziz@QTI.QUALCOMM.COM>
                  

                  Sent: Wednesday, March 28, 2018 11:50 PM

                  To: 
                    3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                  Subject: Re: [101#41][NR] UE capability
                  structure




            

          

           




          
            Dear Henning, Naveen, and all-

                

                Please see responses to both Intel and Ericsson below:




            
              On 3/27/2018 7:08
                  PM, Palle, Naveen wrote:




            

            
              
                Dear
                    Aziz/Amaanat/Henning/All, 
                    




                Thank you for
                    initiating this! We fully agree on the fact that
                    this is a pretty complex topic to wrap around
                  ☺…! We see the
                    logic behind Aziz’s questions and Henning’s proposal
                    on featureSets (in DL/UL). In an attempt to make
                    headway, the main thing that stumps us is: as
                    Henning also stated -> “Besides the structure, we
                    get quite concerned with the overall signalling
                    overhead: In the examples above we showed only 3
                    parameters (BWC, MIMO and modulation order (in
                    per-CC)). If we would really add all the other
                    parameters that RAN1 and RAN4 suggested it would
                    result in a gigantic number of possible
                    combinations. And if we put those really into the
                    per-CC level (where they are “stored�? right now) it
                    would explode right away.�?




              

            




            [QC] Agree in general, but let us optimize
                locally as best we can.




            
              
                We have around
                    >50 params that are type-3 and the starting
                    question is how many of these can we ‘generalize’?
                    At one extreme we can take 1 param (band number) and
                    create set for 49+ params and link each band these
                    sets. Or we can take band number+BW class as one set
                    and link the 38+ param sets. A prudent selection of
                    sets can reduce the capability size, but it’s not
                    easy to decide.
                  




                RAN2 has so far
                    decided that some params are specific to band when a
                    band combination is concerned : band+BW_class+MIMO
                    (as the current RAN2 signalling structure).




                Also note that
                    even though RAN1/4 decided that +50 params are
                    type-3 (which are per band per BC), in RAN2 we are
                    trying to proceed with the assumption that some (or
                    most) of these params are the same for other bands
                    in same and/or other band combinations, and so
                    re-used. With this assumption, the BPC was placed
                    where band+BW_class+MIMO set from a BC can support
                    from any per-CC part in BPC (and hence reduce the
                    signaling size). 




                Now the question
                    is how much do we want to open up the BPC where more
                    params are added to (band/BW-class/MIMO/SCS) set or
                    make individual bands link to multiple sets. Usually
                    it’s the BW+MCS+MIMO+SCS which make-up the baseband
                    params, and so a two level linking from bands to
                    this set to the rest of params? This is a complex
                    question
                  ☺…!. It will
                    depend on the UE implementation, and what params are
                    to be moved can be changed based of differing UE
                    vendor answers. Not sure if we have a clear solution
                    to signaling size reduction topic in the email
                    discussion.
                  




              

            




            [QC] That would be a complex discussion
                with implementation dependency. We prefer to keep the
                current split (or lack of), as we think there is a large
                inter-parameter dependency. So, it is not easy to split
                them into groups, where some groups are more redundant
                than others. As you said, it will be hard to determine a
                split, so we can accept some overhead, when repeating
                the per CC configurations.




            
              
                Please note, with
                    providing explicit links from EN-DC to BPC entries,
                    the signaling reduction is already compromised, as
                    some UEs can choose to repeat BPC entries multiple
                    times with slight differences and link to RF BCs 
                  ☺…! From a pure
                    signaling size reduction over air-interface
                    standpoint, we agree with Ericsson/DCM/SS and other
                    company proposals on replacing the capability from
                    the UE with a model-ID (and have a RANP agreement to
                    send LS to SA for the necessary architecture
                    changes), as this help with this issue.




              

            




            [QC] We actually had proposed the same in
                R2-170369 (maybe earlier) in a comprehensive framework.
                But, let us leave this topic outside this email
                discussion, please.  In case that to-be-developed
                framework doesn't work (roaming or other reasons), we
                still need the most efficient mechanism to communicate
                the UE capabilities to the network directly.




            
              
                The other guiding
                    factor could be to ensure that any change we make is
                    justified while assessing the impact from risk
                    involved with late-changes. We also have to assess
                    the inter-node signaling changes from this:




                -         
                  Currently
                    LTE BPC is meant for MN and NR BPC is for both MN
                    and SN to share. And the content shared between MN
                    and SN is also captured explicitly. We may have to
                    now make sure that the entire content is now
                    available to both MN and SN, or ensure that any
                    changes made do not effect the MN-SN interaction.




              

            




            [QC] We think this should be a secondary
                concern, as things can be made to work, and signalling
                within the network is cheaper and easier to support than
                over the air. But, please raise your concerns as we go.




            
              
                We will try to
                    answers and provide our views to this discussion,
                    but would like to voice the above to agree with
                    Aziz/Henning and Amanat, and point out the concerns
                    facing us.




              

            




            [QC] Thank you.




            
              
                 




                
                  regards,




                  Naveen




                

                 




                
                  
                    [bookmark: _____replyseparator]From: Henning
                        Wiemann [mailto:henning.wiemann@ERICSSON.COM]
                        

                        Sent: Tuesday, March 27, 2018 8:48 AM

                        To: 
                          3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                        Subject: Re: [101#41][NR] UE capability
                        structure




                  

                

                Hi Aziz, Amaanat and all,




                First of all, I am also
                    “still trying to wrap my head around it�?... not only
                    around the below-mentioned bitmap but also around
                    the entire BC/BPC stuff. By introducing the explicit
                    linking in the last meeting we made actually a very
                    substantial change and we may have to adjust some
                    things to get a structure which is not only flexible
                    but also efficient and
                    understandable. 




              

            




            [QC] Agree.




            
              
                I think the key point that
                    you, Aziz, made was that the BC table should only
                    contain the allowed combinations of bands (band
                    numbers). All other information about features that
                    are supported in those band combinations is supposed
                    to go into the (former) BPC table. As discussed in
                    section 2.7 of your document, also the bandwidth
                    class (BWC) should go into the BPC table.
                  




              

            




            [QC] Agree




            
              
                If we do that, the “UL Band
                    Combinations�? which we point to with the
                    below-mentioned bitmap is actually empty and should
                    be removed. In other words, the BandCombinations
                    don’t say anything anymore about number/width of DL
                    or UL carriers nor about the actual features... the
                    BCs only contain the index(es) of allowable
                    configurations.
                  




              

            




            [QC] Agree.




            
              
                One of your observations
                    was that a set of features that the UE supports in
                    one band in a BC is often also supported in other
                    bands of the same band combination but also in bands
                    of other band combinations. I think your “second
                    enhancement�? made use of it by grouping the feature
                    combinations that apply to one band in a band
                    combination.
                  




              

            




            [QC] Agree




            
              
                 You discuss (2.11) whether
                    the uplink and downlink features could be
                    independent of each other which saves of course a
                    lot of overhead since we don’t have to express
                    combinations of all UL and DL features. We assume
                    that for now. 
                  




              

            




            [QC] While we may accept not to optimize
                for this case, there may be corner cases that would
                require it. So, we prefer that the structure allow for
                such eventuality, even if it is not efficiently encoded.
                I think even in your proposed ASN.1, that would still be
                feasible, by repeating the DL/UL parameters differently.




            
              
                 You asked (2.8) for a
                    better name than Baseband Processing Combination
                    (BPC) since it is now much more than just baseband.
                    What if we denote a set of features that the UE
                    supports for one “band�? in a band combination as
                    “FeatureSet�??
                  




              

            




            [QC] Sounds good. But, we believe there is
                a great value in keeping the "feature set" at the band
                combination level.




            
              
                 If we do this, we can
                    define the downlinkFeatureSets and the
                    uplinkFeatureSets. Each FeatureSet has an ID and all
                    other parameters (BWC, MIMO layers, ... , ... and a
                    list of those features that must be indicated
                    individually per carrier).
                  




              

            




            [QC] This is inline with what we have
                proposed so far as well.




            
              
                 From each “band�? in a
                    BandCombination we must point to the uplink and
                    downlink Feature Sets that the UE supports on that
                    band. And we must clarify how the FeatureSets on the
                    different bands can be combined with each other. 
                  




                 I tried to visualize a
                    simple example:
                  




              

            




            
              
                [QC] It is not clear in this example,
                    what would be the allowed configurations ? For
                    example, for band combo = (2,6)

                    Are the allowed configurations:

                    A- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4)

                    or 

                    B- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4), (fsd1, fsd4), (fsd2,
                    fsd4), (fsd4, fsd3) ?

                    and for the uplink

                    - UL (fsu1, none) or (none, fsu1)

                    If it is B, this may reopen the door of unwanted
                    combinations, which can only be avoided by repeating
                    the structure at a higher level, wasting bits.

                    If it is A, this structure is a bit not easily
                    "understandable". We do agree on the removal of the
                    bitmaps though.

                    

                    

                   The list of
                    FeatureSets for DL (fsd):




                    featureSetsDownlink = {




                       FeatureSetDownlink
                  = [




                           featureSetDownlinkId = fsd1




                           ca-BandwidthClassDL = C




                           mimoLayers = two




                           featureSetsPerDownlinkCC = { fsdpc1,
                    fsdpc1 }          // Two entries for the up to
                  two carriers (BWC = C)




                       ],




                       FeatureSetDownlink
                  = [




                           featureSetDownlinkId = fsd2




                           ca-BandwidthClassDL = A




                           mimoLayers = four




                           featureSetsPerDownlinkCC = { fsdpc1
                  }




                       ],




                       FeatureSetDownlink
                  = [




                           featureSetDownlinkId = fsd3




                           ca-BandwidthClassDL = A




                           mimoLayers = two




                           featureSetsPerDownlinkCC = { fsdpc1
                  }




                       ],




                       FeatureSetDownlink
                  = [




                           featureSetDownlinkId = fsd4




                           ca-BandwidthClassDL = A




                           mimoLayers = two




                           featureSetsPerDownlinkCC = { fsdpc2
                  }




                       ],




                       ...




                    }




                 




                The list of FeatureSets for
                    UL:




                    featureSetsUplink = {




                       FeatureSetUplink = [




                           featureSetUplinkId = fsu1




                           ca-BandwidthClassesUL = A




                           mimoLayers = two




                           featureSetsUplinkPerCC { ... }




                       ],




                       ...




                    }




                 




                And the BC list with the
                    indexes to the UL and DL feature sets (fsu0
                    means that the UE does not support a carrier here):




                    supportedBandCombinationList =
                  {




                       BandCombination = [




                           bandList = {




                               BandParameterNR = [




                                  bandNR = 2




                                  featureSetListDownlink =
                  { fsd1, fsd2,
                  fsd4 }          // The first DL entry (fsd1)
                  for Band 2 is compatible with ...




                                  featureSetListUplink = {
                  fsu1,
                  fsu0
                  }                 // The first UL entry (fsu1) for
                    Band 2 is compatible with ...




                               ],




                               BandParameterNR = [




                                  bandNR = 6




                                  featureSetListDownlink =
                  { fsd3, fsd3,
                  fsd4 }          // ... the first DL entry
                  (fsd3) for Band 6.




                                  featureSetListUplink = {
                  fsu0,
                  fsu1 
                  }                 // ...
                    the first UL entry (fsu0 = no UL carrier) for Band 6. 
                  




                               ]




                           }




                           bandCombinationParameters =
                  [...]




                       ],




                       BandCombination = [




                           bandList = {




                               BandParameterNR = [




                                  bandNR = 4




                                  featureSetListDownlink =
                  { fsd1,
                  fsd2, fsd4 }          




                                  featureSetListUplink = {
                  fsu1,
                  fsu0
                  }                 




                               ],




                               BandParameterNR = [




                                  bandNR = 6




                                  featureSetListDownlink =
                  { fsd3,
                  fsd3, fsd4 }          




                                  featureSetListUplink = {
                  fsu0,
                  fsu1 
                  }                 




                               ]




                           }




                           bandCombinationParameters =
                  [...]




                       ],




                       BandCombination = [




                           bandList = {




                               BandParameterNR = [




                                  bandNR = 2




                                  featureSetListDownlink =
                  { fsd1, fsd2 }              
                  




                                  featureSetListUplink = {
                  fsu1,
                  fsu0
                  }                 




                               ],




                               BandParameterNR = [




                                  bandNR = 4




                                  featureSetListDownlink =
                  { fsd2, fsd1 }              
                  




                                  featureSetListUplink = {
                  fsu0,
                  fsu1 
                  }                 




                              ]




                           }




                           bandCombinationParameters =
                  [...]




                       ],




                       ...        // many more
                  BandCombinations here... all with the FeatureSet(e.g.
                  1+2, 1+4, 1+6, 2+4, 2+6...)




                    } 




                 




                I think the main difference
                    to an old “BPC entry�? is that it does not bundle the
                    Feature Sets that are applicable to the bands in a
                    band combination. In other words, in the BPC table,
                    the red fsd1+fsd3
                  in the example
                    above would have formed one BPC table
                    row. But now the two halves of the table row
                    are in separate lists... associated with the
                    respective band. Maybe this is slightly less
                    efficient since the combination “fsd1+fsd3�? must now
                    be signalled explicitly in two BPCs (2+6 and 4+6).
                    One could of course re-introduce that level of
                    grouping but we are not sure whether the additional
                    IDs eat up the potential gain. Alternatively, one
                    could create groups in the other dimension: the list
                    “fsd1, fsd2, fsd4�? occurs both in BC 2+6 and 4+6.
                    But to be honest, we should maybe avoid too many
                    levels of grouping. It makes it more difficult to
                    understand... and to implement.
                  




              

            




            [QC] We were proposing 3 levels of
                grouping. Ericsson is proposing
               2 levels.
                

                As mentioned above, to address the repetition you're
                mentioning, we think keeping the
                row of the ex-BPC table, still makes good sense. 
                




            
              
                All of this is also
                    attached in the “xxxExample.docx�?. I also attach an
                    example with the corresponding ASN.1. It is based on
                    Aziz’s CR but I accepted all changes and did further
                    changes mostly without tracking to keep it readable.
                    There are also a few more comments on the other
                    (unchanged) IEs.
                  




              

            




            [QC] There were a lot of changes, and I
                need a bit more time to review.




            
              
                What I omitted so far in
                    our structure are the parameters that used to be on
                    the “band combination level�?. We have now only “per
                    band of a BC�? and “per CC per Band of a BC�?. Either
                    we add the explicit “MRDC-Parameters�? to the BCs.
                    Or, if we believe that a set of them is likely
                    re-usable across BCs, we can make another pool of
                    “MRDC-Parameters�? and refer to those elements from
                    within the “BandCombination�? entries in our example.
                  




              

            




            [QC] Agree as well as an option, that's
                part of the discussion point  2.6




            
              
                 We focused on NR
                    capabilities but kept the old way of allowing band
                    combinations comprising both LTE and NR bands. You
                    seem to suggest that all LTE BCs are compatible with
                    all NR BCs (2.1). 




              

            




            [QC] We are not saying that! We are saying
                that a
                list of LTE BCs are compatible with a list
                of NR BCs.  There can be multiple of these list
                compatibilities.




            
              
                That would be nice but is
                    it realistic for a single-chip implementations where
                    NR and LTE share processing and RF capabilities. And
                    even for a twp-chip implementation, a combination
                    with LTE and NR in the same Band may not always be
                    possible, or?
                  




              

            




            [QC] Yes, the above will correct in most
                cases, in most implementations (in our humble opinion),
                and will save on signalling. If it is not correct, then,
                the lists can include one entry each, and it degenerate
                to the current proposal. The additional signalling would
                be the size of the lists which always would say =1. But,
                we think the potential savings are significant compared
                to the cost when it doesn't work in some scenarios.




            
              
                Besides the structure, we
                    get quite concerned with the overall signalling
                    overhead: In the examples above we showed only 3
                    parameters (BWC, MIMO and modulation order (in
                    per-CC)). If we would really add all the other
                    parameters that RAN1 and RAN4 suggested it would
                    result in a gigantic number of possible
                    combinations. And if we put those really into the
                    per-CC level (where they are “stored�? right now) it
                    would explode right away. Can anyone, after having
                    digested the basic signalling structure, come up
                    with a guesstimate of the size of the capability
                    structure if we have all those bells and whistles in
                    capability signalling?




              

            




            [QC] This is an ongoing effort that I doubt
                can be finished before finalizing the ASN.1. So, I think
                we need to continue focusing on having the most
                optimized structure, at the expense of additional
                indexing levels, if needed.




             




            >Sorry for the long mail and
                sorry for starting with a separate structure... or a
                different representation. As said in the beginning, I am
                “still trying to wrap my head around it�? 😊




            [QC] :)  I hope our heads "wrap
                around" fast enough :)




            Best Regards=




            Aziz




             




            /Henning




             




            P.S.: We will also try to
                answer the questions in your document once we get a
                better understanding of the direction we want to take.




             




          

           




          
             




          

          
            
               




              
                
                  From: Aziz
                      Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]
                      

                      Sent: Dienstag, 27. März 2018 12:52

                      To: 
                        3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                      Subject: Re: [101#41][NR] UE capability
                      structure




                

              

               




              
                Hi
                  Amaanat and all-

                  

                  Please find attached v2, with mostly changes to
                    bring the ASN.1 baseline up to the
                    R2-1803828/38.331-f10 level.
                    

                  

                  Amaanat-

                  First, please let me stress that I didn't revert that
                  agreement, as I didn't make changes to that part of
                  the ASN.1. I am only raising questions, as I have
                  concerns on the current structure (see "third" and
                  "fourth" below)

                  

                  Second, I believe it is not written as intended,
                  though now I realize that you can argue it is not 100%
                  broken.

                  I thought it is broken because the current ASN.1 lacks
                  a clear "OPTIONAL"-ity
                  for including uplink parameters shown in Qualcomm's
                  R2-1801620:




              

              -- UL band combinations
                    (without signalling of frequency bands)




               




              BandParameterCombinationListUL
                  ::=   SEQUENCE (SIZE (1..maxBandCombUL)) OF
                BandParameterCombinationUL




               




              BandParameterCombinationUL ::=
                  SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF
                BandParametersUL




               




              BandParametersUL ::= SEQUENCE
                  {




                      
                  bandParametersUL                      
                  BandParametersUL                    
                OPTIONAL 
                -- Not included in
                  case of DL-only band




              }




              
                

                  This optionality did not survive in 38.331-f10, it may
                  have been lost when the sequence became a choice.
                  (same in R2-1803828, the output of the email
                  discussion 101#07):

                  BandCombinationParametersUL-List ::= SEQUENCE (SIZE
                  (1..maxBandComb)) OF BandCombinationParametersUL

                  BandCombinationParametersUL ::= SEQUENCE (SIZE (1..
                  maxSimultaneousBands)) OF BandParametersUL

                  BandParametersUL ::= CHOICE {

                      bandParametersUL-EUTRA       
                  BandParametersUL-EUTRA,

                      bandParametersUL-NR            BandParametersUL-NR

                  }

                  However, within each of the BandParametersUL-* types,
                  all the parameters are optional. But, there are 2 and
                  3 of them respectively.
                  

                  Technically all the parameters can be skipped, but,
                  why would you represent it this way? better have a
                  clear skip as was intended 1620.

                  

                  

                  Third, there are two such bitmap linking of DL/UL: at
                  the RF and at the BPC level.

                  With the direct linking, we have now to spell out how
                  to associate the uplinks, as there is now:

                  "RF uplinks"  <---linked by bitmap1 --->
                  "RF band combination"  <---linked by reference
                    --->  "BPC entries"
                  <---linked by bitmap2 --->  "uplink bpc
                  configurations"

                  bitmap1 will be different than bitmap2

                  It could work, but, I am still trying to wrap my head
                  around it actually.  Is a bitmap still the best
                  representation when there is a direct linking ? Do we
                  need two of them ? maybe it is fine.

                  

                  Fourth, for the bitmap linking the DL/UL BPCs, as it
                  is now, there is a lot of parameter repetition.
                  

                  My understanding is that the bitmap was meant to
                  remove redundancy, across different RF/BPC band
                  entries, but, it doesn't address redundancies within a
                  band. Most of the parameters are per CC, and there
                  will be redundancy between them. This falls under
                  discussion points 2.5 and 2.6 in this 101#41. 

                  Redundancy of the parameters can be removed with and
                  without the bitmap. But, when the parameters are
                  indexed at the band combination level, we can just
                  refer to that index, and the bitmap becomes redundant.
                  

                  

                  I am just asking for the whole thing to be looked at
                  together, now that we have a better idea of the
                  parameters.

                  

                  Best Regards-

                  Aziz 




                
                   




                  
                    
                      

                    

                  
                    

                      From: 'Ali, Amaanat (Nokia - Fi/espoo)' 

                      Sent: Tuesday, Monday, March 26, 2018
                      9:33:19 AM

                      To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
                      

                      

                      Subject: Re: [101#41][NR] UE capability
                      structure




                

                 




              

              
                Hello
                  Aziz, all




                 




                Thank you first of all to handle this
                    complex email discussion.
                    




                 




                I am a bit concerned about your
                    observation (which seems to so easily revert a
                    discussion in the past in which QC proposed a
                    solution).




                 




                -- ASN1START




                --
                    TAG-BANDCOMBINATIONPARAMETERSULLIST-START




                 




                -- Seems that
                    it will result in many repetitions, depending on the
                    location of the uplinks...




                BandCombinationParametersUL-List
                    ::= SEQUENCE (SIZE (1..maxBandComb)) OF
                    BandCombinationParametersUL




                 




                BandCombinationParametersUL
                    ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF
                    BandParametersUL 
                    --
                      isn’t this anyway broken because we can’t omit
                      bands in the middle, no?




                 




                During the AH meeting in Vancouver, QC
                    had provided a sample ASN.1 for the decoupling of
                    DL/UL band and here was the meeting agreement from
                    Chair notes:




                 




                
                  
                    
                      				
                        [bookmark: _Toc504743867]=>  Provide in
                          R2-1801620 an
                          example of the ASN.1 for the hybrid solution
                          as proposed in P4 and show how the SUL can be
                          supported. (Offline discussion #37, Qualcomm)
                          




                         




                        R2-1801620  
                          [Provide an example of ASN.1 for the hybrid
                          solution as proposed in P4 and show how SUL
                          can be supported]                Qualcomm    
                          draftCR          Rel-15                  
                          38.331            NR_newRAT-Core




                        =>  Structure for UL and
                          DL decoupling is agreed




                        =>  Strcuture can be
                          incorpoerated into the rapporteur CR




                      
                    




                  
                




                 




                In the Visio picture in the document,
                    it is quite clear that the bands are either DL only,
                    UL only or DL/UL. So, in Nokia view the skipping of
                    bands in the middle is not an issue because the
                    bitmap is matched 1:1 to the DL part and
                    specifically marked so.




                 




                Can you please specifically state what
                    you think is broken?




                 




                BR,




                Amaanat




                
                  
                    From: Aziz
                        Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]
                        

                        Sent: Wednesday, March 21, 2018 11:09 AM

                        To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                        Subject: Re: [101#41][NR] UE capability
                        structure




                  

                

                 




                
                  Thank you Richard, Zhaoyang, Hideaki
                      and Kyeongin,

                      

                      I removed the controversial question.

                      

                      I did keep the question on bandwidths,
                    because it is not about a classification, and we've
                    agreed to keep it per CC. The question is whether we
                    can optimize it by including a list. So, I think it
                    is fair to keep as an optimization.

                    

                    I also added two questions that I had only asked in
                    the ASN.1 part in version 0: 

                    - How to associate DL/UL: it seems broken to us and
                    carries redundancies.




                

                -
                  How to link RF/BPC: in v0 I moved where the link is
                  made, to be dependent on the uplink configuration.
                  We're still discusing internally. I wanted to
                  highlight the change and get your input as well.

                  

                  Finally, the ASN.1 is sitll based on Hideaki's, with
                  some minor correction to compile. I will move to
                  Hakan's version when I get a chance.

                  

                  Best Regards-

                  Aziz




                
                   




                  
                     




                    
                      
                        

                      

                    
                      

                        From: Burbidge, Richard C 

                        Sent: Wednesday, Tuesday, March 20, 2018
                        8:44:35 PM

                        To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
                        

                        

                        Subject: Re: [101#41][NR] UE capability
                        structure




                  

                   




                

                
                  Dear All,




                   




                  I agree with the comments
                      from Yang and Hideaki and I propose that this
                      email discussion is kept to the original scope on
                      the structure of the UE capabilities. Companies
                      can of course discuss any questions about specific
                      parameters offline and bring contributions to the
                      next meeting if there is some progress.




                   




                  Best regards




                   




                  Richard




                   




                  
                    
                      From:
                          Zhaoyang [mailto:zhaoyang@HUAWEI.COM]
                          

                          Sent: Wednesday, March 21, 2018 1:30 AM

                          To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                          Subject: Re: [101#41][NR] UE capability
                          structure




                    

                  

                   




                  Dear Hideaki,
                      Aziz, Kyeongin and all,




                   




                  Sorry for a bit
                      late reply. We actually also think it would be
                      better that the signaling type could be done as a
                      separate discussions as we need more time to cross
                      check with colleagues in other RAN WGs to avoid
                      back and forth changes. The current discussion on
                      structure is already big enough and we prefer to
                      focusing on this only in this email discussion.




                   




                  Thanks for your
                      understanding.




                   




                  BR Yang




                   




                  
                    
                      From: Hideaki Takahashi [mailto:hideaki.takahashi.vx@NTTDOCOMO.COM]
                          

                          Sent: Wednesday, March 21, 2018 2:30 AM

                          To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                          Subject: Re: [101#41][NR] UE capability
                          structure




                    

                  

                   




                  
                    Hi Aziz, Kyeongin and all,

                        

                        Perhaps, it would be better to discuss the
                        signalling type for some features separately
                        from this structure discussion. Interested
                        companies could work offline to identify the
                        features which is worth to revisit their
                        signalling type.

                        

                        BR,

                        Hideaki

                        On 2018/03/20 10:27, Aziz Gholmieh wrote:




                  

                  
                    
                      Hi Kyeongin-




                    

                    While we agree with you, we are
                        open if there is a common desire to adjust
                        certain parameters. We certainly do not want to
                        reopen all the discussions.
                        

                        Our choice was based on what we thought seems a
                        disconnect between RAN1 and RAN2, as there
                        doesn't seem to have two parameters with similar
                        effects.
                        

                        Also, we kept the door open for other companies
                        to add their topics in the empty paragraphs, in
                        a reasonable and limited scope manner.

                        

                        We will be sending tomorrow an update with
                        corrections to the ASN.1.

                        Best Regards-

                        Aziz




                    
                       




                      
                         




                        
                          
                            

                          

                        
                          

                            From: 'Jeong, Kyeongin' 

                            Sent: Monday, Monday, March 19, 2018
                            10:52:43 AM

                            To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
                            

                            

                            Subject: Re: [101#41][NR] UE
                            capability structure




                      

                       




                    

                    
                      Hi Aziz,
                          Richard,
                        




                       




                      I think
                          we should focus on the UE capability structure
                          in this email discussion. I don’t think the
                          discussion on parameter type and whether to
                          include per UE or per band or per CC is the
                          scope of this email discussion, which may
                          repeat whole RAN1/4 discussion. RAN1/4 already
                          spent lots of time so in general we should
                          avoid such similar discussion. And I also
                          wonder how you picked only certain parameters
                          in order to include only them into this email
                          discussion (based on your interest ? ^^). If
                          we picked each parameter to be revised based
                          on each interest, they will be lots and it’s
                          hard to make a progress anyway.  




                       




                      Best
                          regards, Kyeongin
                        




                       




                       




                      
                        
                          From:
                              Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]
                              

                              Sent: Monday, March 19, 2018 3:30
                              AM

                              To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG

                              Subject: [101#41][NR] UE capability
                              structure




                        

                      

                       




                      Dear all-

                          

                          This is the kick off of the email discussion:

                          [101#41][NR] UE capability structure 
                          (Qualcomm)

                              Progress further aspects of the UE
                          capability structure

                              Intended outcome: Report to next meeting

                              Deadline:  Thursday 2018-03-29

                          

                          Please provide your input incrementally in the
                          attached document. I have broken down the
                          optimizations into separate topics, and I have
                          left space for companies to provide their own
                          topics. However, as indicated earlier, we
                          would like to avoid to reopen all the RAN1 and
                          RAN4 discussions on type classifications.

                          

                          I also apologize for the relative delay in
                          starting the email discussion. On one hand I
                          was waiting for the resolution of the related
                          email discussions #09 (2018-03-08) and #10
                          (2018-03-13), and on the other hand, I was
                          sick for a few days, then my laptop crashed,
                          and I had an incomplete recovery of files and
                          emails- which I am still trying to address.
                          




                      
                        Thanks,

                            Aziz 




                      

                    




                     




                  




                   




                  ---------------------------------------------------------------------

                    Intel Corporation (UK) Limited

                    Registered No. 1134945 (England)

                    Registered Office: Pipers Way, Swindon SN3 1RJ

                    VAT No: 860 2173 47




                  This e-mail and any attachments may contain
                    confidential material for

                    the sole use of the intended recipient(s). Any
                    review or distribution

                    by others is strictly prohibited. If you are not the
                    intended

                    recipient, please contact the sender and delete all
                    copies.
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_1585009399/Re [101#41][NR] UE capability structure-2.eml


Dear Henning, Naveen, and all-





Please see responses to both Intel and Ericsson below:







On 3/27/2018 7:08 PM, Palle, Naveen wrote:









Dear Aziz/Amaanat/Henning/All, 







Thank you for initiating this! We fully agree on the fact that this is a pretty complex topic to wrap around

J…! We see the logic behind Aziz’s questions and Henning’s proposal on featureSets (in DL/UL). In

 an attempt to make headway, the main thing that stumps us is: as Henning also stated -> “Besides the structure, we get quite concerned with the overall signalling

 overhead: In the examples above we showed only 3 parameters (BWC, MIMO and modulation order (in per-CC)). If we would really add all the other parameters that RAN1 and RAN4 suggested it would result in a gigantic number of possible combinations. And if we

 put those really into the per-CC level (where they are “stored” right now) it would explode right away.”














[QC] Agree in general, but let us optimize locally as best we can.






We have around >50 params that are type-3 and the starting question is how many of these can we ‘generalize’? At one extreme we can take 1 param (band number)

 and create set for 49+ params and link each band these sets. Or we can take band number+BW class as one set and link the 38+ param sets. A prudent selection of sets can reduce the capability size, but it’s not easy to decide.







RAN2 has so far decided that some params are specific to band when a band combination is concerned : band+BW_class+MIMO (as the current RAN2 signalling structure).





Also note that even though RAN1/4 decided that +50 params are type-3 (which are per band per BC), in RAN2 we are trying to proceed with the assumption that some

 (or most) of these params are the same for other bands in same and/or other band combinations, and so re-used. With this assumption, the BPC was placed where band+BW_class+MIMO set from a BC can support from any per-CC part in BPC (and hence reduce the signaling

 size). 





Now the question is how much do we want to open up the BPC where more params are added to (band/BW-class/MIMO/SCS) set or make individual bands link to multiple

 sets. Usually it’s the BW+MCS+MIMO+SCS which make-up the baseband params, and so a two level linking from bands to this set to the rest of params? This is a complex question

J…!. It will depend on the UE implementation, and what params are to be moved can be changed based

 of differing UE vendor answers. Not sure if we have a clear solution to signaling size reduction topic in the email discussion.
















[QC] That would be a complex discussion with implementation dependency. We prefer to keep the current split (or lack of), as we think there is a large inter-parameter dependency. So, it is not easy to split them into groups, where some groups are more redundant

 than others. As you said, it will be hard to determine a split, so we can accept some overhead, when repeating the per CC configurations.












Please note, with providing explicit links from EN-DC to BPC entries, the signaling reduction is already compromised, as some UEs can choose to repeat BPC entries

 multiple times with slight differences and link to RF BCs J…! From a pure signaling size reduction

 over air-interface standpoint, we agree with Ericsson/DCM/SS and other company proposals on replacing the capability from the UE with a model-ID (and have a RANP agreement to send LS to SA for the necessary architecture changes), as this help with this issue.














[QC] We actually had proposed the same in R2-170369 (maybe earlier) in a comprehensive framework. But, let us leave this topic outside this email discussion, please.  In case that to-be-developed framework doesn't work (roaming or other reasons), we still need

 the most efficient mechanism to communicate the UE capabilities to the network directly.















The other guiding factor could be to ensure that any change we make is justified while assessing the impact from risk involved with late-changes. We also have

 to assess the inter-node signaling changes from this:





-         

Currently LTE BPC is meant for MN and NR BPC is for both MN and SN to share. And the content shared between MN and SN is also captured explicitly. We may have

 to now make sure that the entire content is now available to both MN and SN, or ensure that any changes made do not effect the MN-SN interaction.














[QC] We think this should be a secondary concern, as things can be made to work, and signalling within the network is cheaper and easier to support than over the air. But, please raise your concerns as we go.






We will try to answers and provide our views to this discussion, but would like to voice the above to agree with Aziz/Henning and Amanat, and point out the concerns

 facing us.














[QC] Thank you.












 







regards,





Naveen








 









[bookmark: _____replyseparator]From: Henning Wiemann [mailto:henning.wiemann@ERICSSON.COM]




Sent: Tuesday, March 27, 2018 8:48 AM


To: 

3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











Hi Aziz, Amaanat and all,





First of all, I am also “still trying to wrap my head around it”... not only around the below-mentioned bitmap but also around the entire BC/BPC

 stuff. By introducing the explicit linking in the last meeting we made actually a very substantial change and we may have to adjust some things to get a structure which is not only flexible but also efficient and

understandable. 














[QC] Agree.






I think the key point that you, Aziz, made was that the BC table should only contain the allowed combinations of bands (band numbers). All other

 information about features that are supported in those band combinations is supposed to go into the (former) BPC table. As discussed in section 2.7 of your document, also the bandwidth class (BWC) should go into the BPC table.
















[QC] Agree






If we do that, the “UL Band Combinations” which we point to with the below-mentioned bitmap is actually empty and should be removed. In other

 words, the BandCombinations don’t say anything anymore about number/width of DL or UL carriers nor about the actual features... the BCs only contain the index(es) of allowable configurations.
















[QC] Agree.












One of your observations was that a set of features that the UE supports in one band in a BC is often also supported in other bands of the same

 band combination but also in bands of other band combinations. I think your “second enhancement” made use of it by grouping the feature combinations that apply to one band in a band combination.
















[QC] Agree












 You discuss (2.11) whether the uplink and downlink features could be independent of each other which saves of course a lot of overhead since

 we don’t have to express combinations of all UL and DL features. We assume that for now.
















[QC] While we may accept not to optimize for this case, there may be corner cases that would require it. So, we prefer that the structure allow for such eventuality, even if it is not efficiently encoded. I think even in your proposed ASN.1, that would still

 be feasible, by repeating the DL/UL parameters differently.












 You asked (2.8) for a better name than Baseband Processing Combination (BPC) since it is now much more than just baseband. What if we denote

 a set of features that the UE supports for one “band” in a band combination as “FeatureSet”?
















[QC] Sounds good. But, we believe there is a great value in keeping the "feature set" at the band combination level.












 If we do this, we can define the downlinkFeatureSets and the uplinkFeatureSets. Each FeatureSet has an ID and all other parameters (BWC, MIMO

 layers, ... , ... and a list of those features that must be indicated individually per carrier).
















[QC] This is inline with what we have proposed so far as well.












 From each “band” in a BandCombination we must point to the uplink and downlink Feature Sets that the UE supports on that band. And we must clarify

 how the FeatureSets on the different bands can be combined with each other. 







 I tried to visualize a simple example:
















[QC] It is not clear in this example, what would be the allowed configurations ? For example, for band combo = (2,6)


Are the allowed configurations:


A- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4)


or 


B- DL (fsd1, fsd3), (fsd2, fsd3), (fsd4, fsd4), (fsd1, fsd4), (fsd2, fsd4), (fsd4, fsd3) ?


and for the uplink


- UL (fsu1, none) or (none, fsu1)


If it is B, this may reopen the door of unwanted combinations, which can only be avoided by repeating the structure at a higher level, wasting bits.


If it is A, this structure is a bit not easily "understandable". We do agree on the removal of the bitmaps though.












 The list of FeatureSets for DL (fsd):





    featureSetsDownlink = {





       FeatureSetDownlink = [





           featureSetDownlinkId = fsd1





           ca-BandwidthClassDL =

C





           mimoLayers =

two





           featureSetsPerDownlinkCC = { fsdpc1, fsdpc1 }          // Two entries for the up to two carriers (BWC = C)





       ],





       FeatureSetDownlink = [





           featureSetDownlinkId = fsd2





           ca-BandwidthClassDL =

A





           mimoLayers =

four





           featureSetsPerDownlinkCC = { fsdpc1 }





       ],





       FeatureSetDownlink = [





           featureSetDownlinkId = fsd3





           ca-BandwidthClassDL =

A





           mimoLayers =

two





           featureSetsPerDownlinkCC = { fsdpc1 }





       ],





       FeatureSetDownlink = [





           featureSetDownlinkId = fsd4





           ca-BandwidthClassDL =

A





           mimoLayers =

two





           featureSetsPerDownlinkCC = { fsdpc2 }





       ],





       ...





    }





 





The list of FeatureSets for UL:





    featureSetsUplink = {





       FeatureSetUplink = [





           featureSetUplinkId =

fsu1





           ca-BandwidthClassesUL =

A





           mimoLayers =

two





           featureSetsUplinkPerCC { ... }





       ],





       ...





    }





 





And the BC list with the indexes to the UL and DL feature sets (fsu0 means that the UE does not support a carrier here):





    supportedBandCombinationList = {





       BandCombination = [





           bandList = {





               BandParameterNR = [





                  bandNR = 2





                  featureSetListDownlink = { 

fsd1, fsd2, fsd4 }          // The first DL entry (fsd1) for Band 2 is compatible with ...





                  featureSetListUplink = { fsu1,

fsu0

}                 // The first UL entry (fsu1) for Band 2 is compatible with ...





               ],





               BandParameterNR = [





                  bandNR = 6





                  featureSetListDownlink = { 

fsd3, fsd3, fsd4 }          // ... the first DL entry (fsd3) for Band 6.





                  featureSetListUplink = { fsu0,

fsu1 

}                 // ... the first UL entry (fsu0 = no UL carrier) for Band 6. 







               ]





           }





           bandCombinationParameters = [...]





       ],





       BandCombination = [





           bandList = {





               BandParameterNR = [





                  bandNR = 4





                  featureSetListDownlink = { 

fsd1, fsd2, fsd4 }          







                  featureSetListUplink = { fsu1,

fsu0

}                 





               ],





               BandParameterNR = [





                  bandNR = 6





                  featureSetListDownlink = { 

fsd3, fsd3, fsd4 }          







                  featureSetListUplink = { fsu0,

fsu1 

}                 





               ]





           }





           bandCombinationParameters = [...]





       ],





       BandCombination = [





           bandList = {





               BandParameterNR = [





                  bandNR = 2





                  featureSetListDownlink = { 

fsd1, fsd2 }               





                  featureSetListUplink = { fsu1,

fsu0

}                 





               ],





               BandParameterNR = [





                  bandNR = 4





                  featureSetListDownlink = { 

fsd2, fsd1 }               





                  featureSetListUplink = { fsu0,

fsu1 

}                 





              ]





           }





           bandCombinationParameters = [...]





       ],





       ...        // many more BandCombinations here... all with the FeatureSet(e.g. 1+2, 1+4, 1+6, 2+4, 2+6...)





    }





 





 





I think the main difference to an old “BPC entry” is that it does not bundle the Feature Sets that are applicable to the bands in a band combination.

 In other words, in the BPC table, the red fsd1+fsd3

in the example above would have formed one BPC table

row. But now the two halves of the table row are in separate lists... associated with the respective band. Maybe this is slightly less efficient since the combination “fsd1+fsd3” must now be signalled explicitly in two BPCs (2+6 and 4+6). One could of

 course re-introduce that level of grouping but we are not sure whether the additional IDs eat up the potential gain. Alternatively, one could create groups in the other dimension: the list “fsd1, fsd2, fsd4” occurs both in BC 2+6 and 4+6. But to be honest,

 we should maybe avoid too many levels of grouping. It makes it more difficult to understand... and to implement.
















[QC] We were proposing 3 levels of grouping. Ericsson is proposing 1 level. 


As mentioned above, to address the repetition you're mentioning, we think keeping the

row of the ex-BPC table, still makes good sense.  












All of this is also attached in the “xxxExample.docx”. I also attach an example with the corresponding ASN.1. It is based on Aziz’s CR but I accepted

 all changes and did further changes mostly without tracking to keep it readable. There are also a few more comments on the other (unchanged) IEs.
















[QC] There were a lot of changes, and I need a bit more time to review.






What I omitted so far in our structure are the parameters that used to be on the “band combination level”. We have now only “per band of a BC”

 and “per CC per Band of a BC”. Either we add the explicit “MRDC-Parameters” to the BCs. Or, if we believe that a set of them is likely re-usable across BCs, we can make another pool of “MRDC-Parameters” and refer to those elements from within the “BandCombination”

 entries in our example. 














[QC] Agree as well as an option, that's part of the discussion point  2.6












 We focused on NR capabilities but kept the old way of allowing band combinations comprising both LTE and NR bands. You seem to suggest that all

 LTE BCs are compatible with all NR BCs (2.1). 














[QC] We are not saying that! We are saying that a list of LTE BCs are compatible with a

list of NR BCs.  There can be multiple of these list compatibilities.






That would be nice but is it realistic for a single-chip implementations where NR and LTE share processing and RF capabilities. And even for a

 twp-chip implementation, a combination with LTE and NR in the same Band may not always be possible, or?
















[QC] Yes, the above will correct in most cases, in most implementations (in our humble opinion), and will save on signalling. If it is not correct, then, the lists can include one entry each, and it degenerate to the current proposal. The additional signalling

 would be the size of the lists which always would say =1. But, we think the potential savings are significant compared to the cost when it doesn't work in some scenarios.









Besides the structure, we get quite concerned with the overall signalling overhead: In the examples above we showed only 3 parameters (BWC, MIMO

 and modulation order (in per-CC)). If we would really add all the other parameters that RAN1 and RAN4 suggested it would result in a gigantic number of possible combinations. And if we put those really into the per-CC level (where they are “stored” right now)

 it would explode right away. Can anyone, after having digested the basic signalling structure, come up with a guesstimate of the size of the capability structure if we have all those bells and whistles in capability signalling?














[QC] This is an ongoing effort that I doubt can be finished before finalizing the ASN.1. So, I think we need to continue focusing on having the most optimized structure, at the expense of additional indexing levels, if needed.











 





>Sorry for the long mail and sorry for starting with a separate structure... or a different representation. As said in the beginning, I am “still

 trying to wrap my head around it” 😊





[QC] :)  I hope our heads "wrap around" fast enough :)





Best Regards=





Aziz








 





/Henning





 





P.S.: We will also try to answer the questions in your document once we get a better understanding of the direction we want to take.





 
























 









From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]




Sent: Dienstag, 27. März 2018 12:52


To: 

3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 







Hi Amaanat and all-





Please find attached v2, with mostly changes to bring the ASN.1 baseline up to the R2-1803828/38.331-f10 level.







Amaanat-


First, please let me stress that I didn't revert that agreement, as I didn't make changes to that part of the ASN.1. I am only raising questions, as I have concerns on the current structure (see "third" and "fourth" below)





Second, I believe it is not written as intended, though now I realize that you can argue it is not 100% broken.


I thought it is broken because the current ASN.1 lacks a clear "OPTIONAL"-ity for including uplink parameters shown in Qualcomm's R2-1801620:








-- UL band combinations (without signalling of frequency bands)





 





BandParameterCombinationListUL ::=   SEQUENCE (SIZE (1..maxBandCombUL)) OF

BandParameterCombinationUL





 





BandParameterCombinationUL ::= SEQUENCE (SIZE (1.. maxSimultaneousBands))

 OF BandParametersUL





 





BandParametersUL ::= SEQUENCE {





         bandParametersUL                       BandParametersUL                    

OPTIONAL  -- Not included in case of DL-only band





}










This optionality did not survive in 38.331-f10, it may have been lost when the sequence became a choice. (same in R2-1803828, the output of the email discussion 101#07):


BandCombinationParametersUL-List ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationParametersUL


BandCombinationParametersUL ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF BandParametersUL


BandParametersUL ::= CHOICE {


    bandParametersUL-EUTRA        BandParametersUL-EUTRA,


    bandParametersUL-NR            BandParametersUL-NR


}


However, within each of the BandParametersUL-* types, all the parameters are optional. But, there are 2 and 3 of them respectively.




Technically all the parameters can be skipped, but, why would you represent it this way? better have a clear skip as was intended 1620.








Third, there are two such bitmap linking of DL/UL: at the RF and at the BPC level.


With the direct linking, we have now to spell out how to associate the uplinks, as there is now:


"RF uplinks"  <---linked by bitmap1 ---> "RF band combination"  <---linked by reference --->  "BPC entries"

<---linked by bitmap2 --->  "uplink bpc configurations"


bitmap1 will be different than bitmap2


It could work, but, I am still trying to wrap my head around it actually.  Is a bitmap still the best representation when there is a direct linking ? Do we need two of them ? maybe it is fine.





Fourth, for the bitmap linking the DL/UL BPCs, as it is now, there is a lot of parameter repetition.




My understanding is that the bitmap was meant to remove redundancy, across different RF/BPC band entries, but, it doesn't address redundancies within a band. Most of the parameters are per CC, and there will be redundancy between them. This falls under discussion

 points 2.5 and 2.6 in this 101#41. 


Redundancy of the parameters can be removed with and without the bitmap. But, when the parameters are indexed at the band combination level, we can just refer to that index, and the bitmap becomes redundant.







I am just asking for the whole thing to be looked at together, now that we have a better idea of the parameters.





Best Regards-


Aziz 













 


















From: 'Ali, Amaanat (Nokia - Fi/espoo)' 


Sent: Tuesday, Monday, March 26, 2018 9:33:19 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG







Subject: Re: [101#41][NR] UE capability structure








 










Hello Aziz, all





 





Thank you first of all to handle this complex email discussion.







 





I am a bit concerned about your observation (which seems to so easily revert a discussion in the past in which QC proposed a solution).





 







-- ASN1START





-- TAG-BANDCOMBINATIONPARAMETERSULLIST-START





 





-- Seems that it will result in many repetitions, depending on the location of the uplinks...





BandCombinationParametersUL-List ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationParametersUL





 





BandCombinationParametersUL ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF BandParametersUL 

-- isn’t this anyway broken because we can’t omit bands in the middle, no?





 





During the AH meeting in Vancouver, QC had provided a sample ASN.1 for the decoupling of DL/UL band and here was the meeting agreement from Chair notes:





 











				

[bookmark: _Toc504743867]=>  Provide in

R2-1801620 an example of the ASN.1 for the hybrid solution as proposed in P4 and show how the SUL can be supported. (Offline

 discussion #37, Qualcomm) 





 





R2-1801620   [Provide an example of ASN.1 for the hybrid solution as proposed in P4 and show how SUL can

 be supported]                Qualcomm     draftCR          Rel-15                   38.331            NR_newRAT-Core





=>  Structure for UL and DL decoupling is agreed





=>  Strcuture can be incorpoerated into the rapporteur CR





















 





In the Visio picture in the document, it is quite clear that the bands are either DL only, UL only or DL/UL. So, in Nokia view the skipping of bands in the middle is not an issue because the bitmap is matched 1:1 to the DL part and specifically

 marked so.





 





Can you please specifically state what you think is broken?





 





BR,





Amaanat









From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]




Sent: Wednesday, March 21, 2018 11:09 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 







Thank you Richard, Zhaoyang, Hideaki and Kyeongin,





I removed the controversial question.





I did keep the question on bandwidths, because it is not about a classification, and we've agreed to keep it per CC. The question is whether we can optimize it by including a list. So, I think it is fair to keep as an optimization.





I also added two questions that I had only asked in the ASN.1 part in version 0: 


- How to associate DL/UL: it seems broken to us and carries redundancies.








- How to link RF/BPC: in v0 I moved where the link is made, to be dependent on the uplink configuration. We're still discusing internally. I wanted to highlight the change and get your input

 as well.





Finally, the ASN.1 is sitll based on Hideaki's, with some minor correction to compile. I will move to Hakan's version when I get a chance.





Best Regards-


Aziz







 







 


















From: Burbidge, Richard C 


Sent: Wednesday, Tuesday, March 20, 2018 8:44:35 PM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG







Subject: Re: [101#41][NR] UE capability structure














 










Dear All,





 





I agree with the comments from Yang and Hideaki and I propose that this email discussion is kept to the original scope on the structure of the UE

 capabilities. Companies can of course discuss any questions about specific parameters offline and bring contributions to the next meeting if there is some progress.





 





Best regards





 





Richard





 









From: Zhaoyang [mailto:zhaoyang@HUAWEI.COM]




Sent: Wednesday, March 21, 2018 1:30 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 





Dear Hideaki, Aziz, Kyeongin and all,





 





Sorry for a bit late reply. We actually also think it would be better that the signaling type could be done as a separate discussions as we need more time to

 cross check with colleagues in other RAN WGs to avoid back and forth changes. The current discussion on structure is already big enough and we prefer to focusing on this only in this email discussion.





 





Thanks for your understanding.





 





BR Yang





 









From: Hideaki Takahashi [mailto:hideaki.takahashi.vx@NTTDOCOMO.COM]




Sent: Wednesday, March 21, 2018 2:30 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: Re: [101#41][NR] UE capability structure











 







Hi Aziz, Kyeongin and all,





Perhaps, it would be better to discuss the signalling type for some features separately from this structure discussion. Interested companies could work offline to identify the features which is worth to revisit their signalling type.





BR,


Hideaki


On 2018/03/20 10:27, Aziz Gholmieh wrote:












Hi Kyeongin-








While we agree with you, we are open if there is a common desire to adjust certain parameters. We certainly do not want to reopen all the discussions.




Our choice was based on what we thought seems a disconnect between RAN1 and RAN2, as there doesn't seem to have two parameters with similar effects.




Also, we kept the door open for other companies to add their topics in the empty paragraphs, in a reasonable and limited scope manner.





We will be sending tomorrow an update with corrections to the ASN.1.


Best Regards-


Aziz







 







 


















From: 'Jeong, Kyeongin' 


Sent: Monday, Monday, March 19, 2018 10:52:43 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG







Subject: Re: [101#41][NR] UE capability structure








 










Hi Aziz, Richard, 





 





I think we should focus on the UE capability structure in this email discussion. I don’t think the discussion on parameter type and whether to include per UE or per band or per CC is the scope of this email

 discussion, which may repeat whole RAN1/4 discussion. RAN1/4 already spent lots of time so in general we should avoid such similar discussion. And I also wonder how you picked only certain parameters in order to include only them into this email discussion

 (based on your interest ? ^^). If we picked each parameter to be revised based on each interest, they will be lots and it’s hard to make a progress anyway.  





 





Best regards, Kyeongin 







 





 









From: Aziz Gholmieh [mailto:aziz@QTI.QUALCOMM.COM]




Sent: Monday, March 19, 2018 3:30 AM


To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG


Subject: [101#41][NR] UE capability structure











 





Dear all-





This is the kick off of the email discussion:


[101#41][NR] UE capability structure  (Qualcomm)


    Progress further aspects of the UE capability structure


    Intended outcome: Report to next meeting


    Deadline:  Thursday 2018-03-29





Please provide your input incrementally in the attached document. I have broken down the optimizations into separate topics, and I have left space for companies to provide their own topics. However, as indicated earlier, we would like to avoid to reopen all

 the RAN1 and RAN4 discussions on type classifications.





I also apologize for the relative delay in starting the email discussion. On one hand I was waiting for the resolution of the related email discussions #09 (2018-03-08) and #10 (2018-03-13), and on the other hand, I was sick for a few days, then my laptop crashed,

 and I had an incomplete recovery of files and emails- which I am still trying to address.









Thanks,


Aziz 
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