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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT111-e][403][eMTC R16] Clarification on subframe level resource reservation (ZTE)”, as indicated below:
· [AT111-e][403][eMTC R16] Clarification on subframe level resource reservation (ZTE)


Scope: Check with RAN1 whether the intention was to use the definition of subframe bitmap reservation and consider introducing a new parameter.


Intended outcome: Report from the discussion in R2-2008233


Deadline: Tuesday 25 1100 UTC. 
2 Offline email discussion
In RAN2#111 e-meeting, there are some initial discussion for the following CR:
R2-2006858
Clarification on subframe level resource reservation for eMTC
ZTE Corporation, Sanechips
CR
Rel-16
36.331
16.1.1
4358
-
F
LTE_eMTC5-Core

· Huawei thinks subframe reservation bitmap is already available in SIB1 and wonders why it is not possible to use that. It was RAN1’s intention not to introduce subframe bitmap.

· QC thinks it is possible for the eNB to know the UE capabilities, but this is not the case for the common signalling.

The brief difference on resource reservation between NB-IoT and eMTC can be found in the following table (taking DL as example):

	
	NB-IoT
	eMTC

	R13 SIB
	downlinkBitmap-r13-> SystemInformationBlockType1-NB
	fdd-DownlinkOrTddSubframeBitmapBR-r13-> SystemInformationBlockType1-BR-r13

	R13 dedicated signalling
	downlinkBitmapNonAnchor-r13->

DL-CarrierConfigDedicated-NB-r13-> CarrierConfigDedicated-NB->
	N/A

	R16 SIB
	N/A
	slotBitmap-r16-> resourceReservationConfigCommonDL-r16-> SystemInformationBlockType29-r16

	R16 dedicated signalling
	subframeBitmap-r16->

resourceReservationConfigDL-r16-> PhysicalConfigDedicated-NB
slotConfig-r16->

resourceReservationConfigDL-r16-> PhysicalConfigDedicated-NB
	slotBitmap-r16->
resourceReservationDedicatedDL-r16-> PhysicalConfigDedicated


In SIB1-BR, the R13 bitmap-level resource reservation definition is as following:

	SystemInformationBlockType1-v1310-IEs ::=
SEQUENCE {


hyperSFN-r13







BIT STRING (SIZE (10))

OPTIONAL,
-- Need OR


eDRX-Allowed-r13






ENUMERATED {true}


OPTIONAL,
-- Need OR


cellSelectionInfoCE-r13




CellSelectionInfoCE-r13
OPTIONAL,
-- Need OP


bandwidthReducedAccessRelatedInfo-r13
SEQUENCE {



si-WindowLength-BR-r13




ENUMERATED {














ms20, ms40, ms60, ms80, ms120,














ms160, ms200, spare},



si-RepetitionPattern-r13



ENUMERATED {everyRF, every2ndRF, every4thRF,
















every8thRF},



schedulingInfoList-BR-r13



SchedulingInfoList-BR-r13
OPTIONAL,
-- Cond SI-BR



fdd-DownlinkOrTddSubframeBitmapBR-r13
CHOICE {




subframePattern10-r13




BIT STRING (SIZE (10)),




subframePattern40-r13




BIT STRING (SIZE (40))



}
















OPTIONAL,
-- Need OP



fdd-UplinkSubframeBitmapBR-r13


BIT STRING (SIZE (10))

OPTIONAL,
-- Need OP


startSymbolBR-r13





INTEGER (1..4),



si-HoppingConfigCommon-r13



ENUMERATED {on,off},



si-ValidityTime-r13





ENUMERATED {true}
OPTIONAL,


-- Need OP



systemInfoValueTagList-r13



SystemInfoValueTagList-r13
OPTIONAL
-- Need OR


}















OPTIONAL,
-- Cond BW-reduced


nonCriticalExtension





SystemInformationBlockType1-v1320-IEs
OPTIONAL

}




In R16, resource reservation configuration for eMTC UE can be provided via both SIB and dedicated signaling. Moreover, same IE structure ResourceReservationConfigDL-r16/ResourceReservationConfigUL-r16 are used for both SIB and dedicated signaling.
	ResourceReservationConfig information element

-- ASN1START

ResourceReservationConfigDL-r16 ::= SEQUENCE {


periodicityStartPos-r16

PeriodicityStartPos-r16,


resourceReservationFreq-r16
CHOICE {



rbg-Bitmap1dot4



BIT STRING (SIZE (6)),



rbg-Bitmap3




BIT STRING (SIZE (8)),



rbg-Bitmap5




BIT STRING (SIZE (13)),



rbg-Bitmap10



BIT STRING (SIZE (17)),



rbg-Bitmap15



BIT STRING (SIZE (19)),



rbg-Bitmap20



BIT STRING (SIZE (25))


}
OPTIONAL, -- Need OP


slotBitmap-r16



CHOICE {



slotPattern10ms



BIT STRING (SIZE (20)),



slotPattern40ms



BIT STRING (SIZE (80))


},


symbolBitmap1-r16


BIT STRING (SIZE (7))
OPTIONAL,
-- Cond Bitmap1


symbolBitmap2-r16


BIT STRING (SIZE (7))
OPTIONAL,
-- Cond Bitmap2


...

}

ResourceReservationConfigUL-r16 ::= SEQUENCE {


periodicityStartPos-r16

PeriodicityStartPos-r16,


slotBitmap-r16



CHOICE {



slotPattern10ms



BIT STRING (SIZE (20)),



slotPattern40ms



BIT STRING (SIZE (80))


} OPTIONAL,
-- Cond FDDandTDDnoDL


symbolBitmap1-r16


BIT STRING (SIZE (7))
OPTIONAL,
-- Cond Bitmap1


symbolBitmap2-r16


BIT STRING (SIZE (7))
OPTIONAL,
-- Cond Bitmap2


...

}

PeriodicityStartPos-r16 ::=

CHOICE {


periodicity10ms




NULL,


periodicity20ms




INTEGER(0..1),


periodicity40ms




INTEGER(0..3),


periodicity80ms




INTEGER(0..7),


periodicity160ms



INTEGER(0..15),


spare3 NULL, spare2 NULL, spare1 NULL

}

-- ASN1STOP




Furthermore, according to the UE capability definition, there exist the R16 eMTC UE that support DL resource reservation with subframe-level but not support DL resource reservation with slot-level. 
Therefore, companies are invited to provide their understanding on behavior for such UE in the following cases in order to see whether issue exists.
Q1: Companies are invited to provide their understanding on UE process in the following cases (taking DL as example): 

· Case1:

· fdd-DownlinkOrTddSubframeBitmapBR-r13 is present in SIB1-BR 
· resourceReservationConfigCommonDL is present in SystemInformationBlockType29

· resourceReservationConfigDedicatedDL is set to setup and resourceReservationDedicatedDL is included

· Case 2:

· fdd-DownlinkOrTddSubframeBitmapBR-r13 is present in SIB1-BR 

· resourceReservationConfigCommonDL is present in SystemInformationBlockType29

· resourceReservationConfigDedicatedDL is set to setup but resourceReservationDedicatedDL is not included
· Case 3:

· fdd-DownlinkOrTddSubframeBitmapBR-r13 is present in SIB1-BR 

· resourceReservationConfigCommonDL is present in SystemInformationBlockType29
· resourceReservationConfigDedicatedDL is absent or set to release.
· Case 4:

· resourceReservationConfigCommonDL is not present
· resourceReservationConfigDedicatedDL is set to setup and resourceReservationDedicatedDL is included
	Company
	Comments

	ZTE
	Based on the following description in RAN2 spec:
resourceReservationConfigDedicatedDL

Indicates whether the DL resource reservation is enabled for the UE, e.g. for NR coexistence. If the field is set to setup and resourceReservationDedicatedDL is not included, then resourceReservationConfigCommonDL in SystemInformationBlockType29 applies.

And also the following description in RAN1 spec (TS 36.213):
For BL/CE UEs, the set of BL/CE DL subframes is indicated as follows

-
If higher layer parameter resourceReservationConfigDedicatedDL is configured,

-
for PDSCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space including PDSCH transmission without a corresponding MPDCCH,

-
if the Resource reservation field in the DCI is set to 0, then the set of BL/CE DL subframes corresponds to all downlink subframes and special subframes during the PDSCH transmission;

-
if the Resource reservation field in the DCI is set to 1, then the set of BL/CE DL subframes corresponds to all downlink subframes and special subframes that are not fully reserved according to higher layer parameters (a subframe is considered fully reserved if and only if all OFDM symbols of all PRBs of the PDSCH transmission are reserved in the subframe);

-
for MPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space,

-
the set of BL/CE DL subframes corresponds to all downlink subframes and available special subframes that are not fully reserved according to higher layer parameters (a subframe is considered fully reserved if and only if all OFDM symbols of all PRBs of the MPDCCH transmission are reserved in the subframe).

-
In all other cases, the set of BL/CE DL subframes is indicated by the higher layers according to fdd-DownlinkOrTddSubframeBitmapBR [11].
We understand setup of dedicated resource reservation configuration can be used to enable R16 configuration.

In case1, the content of dedicated resource reservation configuration is also provided, dedicated resource reservation configuration would be used instead of the configuration in SIB29. 

In case 2, the configuration in SIB29 would be used. 

In case 3, the R13 configuration would be used.

In case 4, dedicated resource reservation configuration would be used.

	Qualcomm
	Case 1: Resource reservation is enabled for the UE. The resourceReservationDedicatedDL is used as delta configuration compared to
resourceReservationConfigCommonDL in SIB29. This is the main use case of introducing this in SIB29, i.e., reduce overhead in dedicated RRC signaling.

Case 2: Resource reservation is enabled for the UE. The resourceReservationConfigCommonDL in SIB29 is used.

Case 3: Resource reservation is disabled for the UE (i.e., UE is not configured to use Rel-16 NR-coexistence feature).

Case 4: Resource reservation is enabled for the UE. The resourceReservationDedicatedDL is used.

It is up to network to provide correct configuration when enabling resource reservation based on UE’s capability.

	Sequans
	Agree with above

	Ericsson (Tuomas)
	R13 bitmap would be used until (possible) R16 resource reservation is configured and enabled. The details of switching between  R13/R16/continuous transmission are captured in RAN1 specifications and R13 and R16 configurations should be independent from RAN2 configuration point of view. 

	Nokia
	Agree with Ericsson that R13 bitmap will be the baseline. Depending on UE capability, the UE may either use Rel-13 bitmap or Rel-16 slot based bitmap when both are configured.


Q2: Companies are invited to provide their comments on whether there is any issue for such UE that support DL subframe-level resource reservation but not support DL slot-level resource reservation with in above cases? 

	Company
	Yes or No?
	Comments

	ZTE
	Yes
	In case 1 and case 4, dedicated resource reservation configuration is provided and slotBitmap-r16 would be mandatorily provided. UE would use this dedicated configuration. If the two bits for each subframe in slotBitmap-r16 are coded to “01” or “10”, such special UE may think such dedicated configuration is invalid.
In case 2, the UE would use configuration in SIB29. If two bits for each subframe in slotBitmap-r16 in resourceReservationConfigCommonDL are coded to “01” or “10”, such special UE may also think the configuration is invalid.
Same issue exists for UL.
Moreover, in RAN1 spec, the wording “- If higher layer parameter resourceReservationDedicatedDL is configured,” intend to cover all the cases that R16 configuration is provided and enabled. But it looks inconsistent with RAN2 description on the conditions. Further checking may be needed.

	Huawei
	Yes.
	The issue is that RAN1 had intended to re-use the Rel-13 subframe-level reservation and therefore did not include it in the needed parameters for eMTC (but did include for NB-IoT). However, this existing bitmap is in SIB and not dedicated signaling. In addition, the RAN1 parameters list indicates the R16 reservation should be independent from the R13 bitmap.
In practice this is not a real issue for dedicated signaling – in case the UE indicates support of subframe-level reservation but not slot level, then eNB should not configure “01” or “10” – it is normal the eNB configures only what the UE supports, and since we have separate capability bits to indicate slot level and subframe level then NW can configure based on this.
In SIB it is an issue - because a UE not supporting slot level reservation will just ignore the slot level configuration and use the R13 subframe bitmap. However, there is no way to provide a R16 subframe level reservation independently from the R13 configuration without using the slotlevel bitmap. This makes it unclear what a UE supporting subframe level but not slot level should apply when the eNB configures per slot.
The introduction of CHOICE slot/subframe as NB-IoT supports is simply a signaling optimization. 

	Qualcomm
	No
	We do not see any issue. It is up to network to provide correct configuration when enabling resource reservation based on UE’s capability and UE expects network does not provide wrong configuration that UE cannot comply.
If there is issue with the configuration provided in SIB, network either does not enable resource reservation or provide correct configuration in resourceReservationDedicatedDL.

But for another point, we agree we need to correct it to resourceReservationConfigDedicatedDL in RAN1 spec.

	Sequans
	Yes
	Mostly agree with HW.
SIB1-BR reservation cannot always be used instead of the r16 reservation as the latter also possibly contains frequency information

	Ericsson
	Yes
	It should be clarified how UE supporting only subframe-based resource reservation interprets the codepoints for slot-based configuration when the configuration is provided in broadcast signaling (i.e. in SIB).

There is no issue in providing dedicated configuration for resource reservation. 

	Nokia 
	May be
	The UE which only support subframe level resource reservation need not refer to the slot based configuration in SIB. This slot based configuration is meant to provide base-line value for the UE capable of slot based configuration to have shorter configuration in dedicated signalling. Clarification that UE not capable of slot based resource reservation will not read /refer to this configuration may be needed.


Q3: If the answer to Q2 is Yes, companies are invited to provide their preference on the above change options or indicate other option in the table below.
Option 1:
	slotBitmap
Slot-level resource reservation configuration. Value slotPattern10ms corresponds to 10ms slot pattern and slotPattern40ms corresponds to 40ms slot pattern, see TS 36.213 [23] for DL and TS 36.211 [21] for UL.

The first/leftmost 2-bits corresponds to the subframe #0 of the radio frame satisfying SFN mod periodicity = start position, as indicated by periopdicityStartPos. Two bits for each subframe coded as:

00: both slots are not reserved

01: the first slot is not reserved, the second slot is reserved

10: the first slot is reserved, the second slot is not reserved

11: both slots are reserved.

If the field is not included in UL configuration, the value of the field from DL configuration applies.

For the UE that supports subframe-level resource reservation but does not support slot-level resource reservation, if the resource reservation is enabled for it, the two bits for each subframe should be set to “00” or “11”.


Option 2:

	resourceReservationConfigDedicatedDL
Indicates whether the DL resource reservation is enabled for the UE, e.g. for NR coexistence. If the field is set to setup and resourceReservationDedicatedDL is not included, then resourceReservationConfigCommonDL in SystemInformationBlockType29 applies.

If resourceReservationConfigCommonDL is not provided or the two bits for each subframe in slotBitmap in resourceReservationConfigCommonDL are set to “01” or “10”, and for the UE that supports subframe-level resource reservation but does not support slot-level resource reservation, if this field is set to setup, resourceReservationDedicatedDL should also be included with two bits for each subframe in slotBitmap set to “00” or “11”.

	resourceReservationConfigDedicatedUL

Indicates whether the UL resource reservation is enabled for the UE, e.g. for NR coexistence. If the field is set to setup and resourceReservationDedicatedUL is not included, then resourceReservationConfigCommonUL in SystemInformationBlockType29 applies.

If resourceReservationConfigCommonUL is not provided or the two bits for each subframe in slotBitmap in resourceReservationConfigCommonUL are set to “01” or “10”, and for the UE that supports subframe-level resource reservation but does not support slot-level resource reservation, if this field is set to setup, resourceReservationDedicatedUL should also be included with two bits for each subframe in slotBitmap set to “00” or “11”.


Option 3:

To introduce a new subframe-level configuration for R16 eMTC, e.g., 
ResourceReservationConfig information element

-- ASN1START

ResourceReservationConfigDL-r16 ::= SEQUENCE {


periodicityStartPos-r16

PeriodicityStartPos-r16,


resourceReservationFreq-r16
CHOICE {



rbg-Bitmap1dot4



BIT STRING (SIZE (6)),



rbg-Bitmap3




BIT STRING (SIZE (8)),



rbg-Bitmap5




BIT STRING (SIZE (13)),



rbg-Bitmap10



BIT STRING (SIZE (17)),



rbg-Bitmap15



BIT STRING (SIZE (19)),



rbg-Bitmap20



BIT STRING (SIZE (25))


}
OPTIONAL, -- Need OP


subframeBitmap-r16


CHOICE {

subframePattern10ms


BIT STRING (SIZE (10)),

subframePattern40ms


BIT STRING (SIZE (40))
},
slotBitmap-r16



CHOICE {



slotPattern10ms



BIT STRING (SIZE (20)),



slotPattern40ms



BIT STRING (SIZE (80))


},


symbolBitmap1-r16


BIT STRING (SIZE (7))
OPTIONAL,
-- Cond Bitmap1


symbolBitmap2-r16


BIT STRING (SIZE (7))
OPTIONAL,
-- Cond Bitmap2


...

}

ResourceReservationConfigUL-r16 ::= SEQUENCE {


periodicityStartPos-r16

PeriodicityStartPos-r16,


subframeBitmap-r16


CHOICE {

subframePattern10ms


BIT STRING (SIZE (10)),

subframePattern40ms


BIT STRING (SIZE (40))
},
slotBitmap-r16



CHOICE {



slotPattern10ms



BIT STRING (SIZE (20)),



slotPattern40ms



BIT STRING (SIZE (80))


} OPTIONAL,
-- Cond FDDandTDDnoDL


symbolBitmap1-r16


BIT STRING (SIZE (7))
OPTIONAL,
-- Cond Bitmap1


symbolBitmap2-r16


BIT STRING (SIZE (7))
OPTIONAL,
-- Cond Bitmap2


...

}

PeriodicityStartPos-r16 ::=

CHOICE {


periodicity10ms




NULL,


periodicity20ms




INTEGER(0..1),


periodicity40ms




INTEGER(0..3),


periodicity80ms




INTEGER(0..7),


periodicity160ms



INTEGER(0..15),


spare3 NULL, spare2 NULL, spare1 NULL

}

-- ASN1STOP

Option 4:
	slotBitmap
Slot-level resource reservation configuration. Value slotPattern10ms corresponds to 10ms slot pattern and slotPattern40ms corresponds to 40ms slot pattern, see TS 36.213 [23] for DL and TS 36.211 [21] for UL.

The first/leftmost 2-bits corresponds to the subframe #0 of the radio frame satisfying SFN mod periodicity = start position, as indicated by periopdicityStartPos. Two bits for each subframe coded as:

00: both slots are not reserved

01: the first slot is not reserved, the second slot is reserved

10: the first slot is reserved, the second slot is not reserved

11: both slots are reserved.

If the field is not included in UL configuration, the value of the field from DL configuration applies.

For a UE that supports subframe-level resource reservation but does not support slot-level resource reservation, the 2 bits are interpreted as:

00: subframe is not reserved

01: subframe is reserved

10: subframe is reserved
11: subframe is reserved.




	Company
	Preferred option
	Comments

	ZTE
	Option 2
	Option 1 is initially proposed but there had concern that such restriction may be also applicable to SIB case as this is the common IE structure. So a sentence “if the resource reservation is enabled for it” is added.

Moreover, Option 2 can be considered and also feasible to solve the issue. Option 2 only have impact on dedicated signaling. The only concern may be that, it may be not so good to mention an inner IE in field description for this IE ResourceReservationConfigDL/ResourceReservationConfigUL. 
We think option 3 may be not needed if option 1 or option 2 can solve the issue.

	Huawei
	Option 4

	We should have made the signaling the same as NB-IoT – i.e. to have a CHOICE between subframe or slot level, so this should be option 3, not as it has been presented above. 
As mentioned above this is just a signaling optimization, and the real problem is with common signaling, not dedicated signaling, therefore we should clarify what the UE applies in case the SIB indicates slot level reservation but the UE does not support it.
Note that the bit interpretation is such that if the eNB indicates any slot in the subframe as reserved then UE reserves the whole subframe if slot level is not supported. 


	Qualcomm
	None
	It is normally expected that network provides correct dedicated configuration to UE based on UE’s capability.

	Sequans
	Option 4
	Agree with HW, though would go for a more succinct description such as:
“For a UE that supports subframe-level resource reservation but does not support slot-level resource reservation, if two bits are 00 the subframe is not reserved, and otherwise the subframe is reserved.”

	Ericsson
	Option 4
	The issue is not in dedicated configuration, where NW is expected to provide correct configuration according to UE capabilities. 

We should not restrict the configuration possibilities in SI – i.e. all code points should be allowed in SI – regardless of what UE(s) support. Options 1 and 2 do not work properly when the IEs are provided in SI.

With Option 4, all code points are possible in SI and UE supporting only subframe-based resource reservation reserves the whole subframe if either slot is indicated as reserved (e.g. NR signal in second slot). UEs supporting slot-based reserve only the indicated slot(s), as intended.

	Nokia
	None
	The changes can be avoided with proper network configuration. If the network intends to provide common slot level configuration for all UE capable of this configuration it can use case 2 as described. In this case for UE which do not support slot level configuration network can avoid sending the dedicated configuration itself. Here UE not capable of slot based reservation will refer to Rel-13 bitmap for the resource reservation


3 Summary 

Conclusion:
Updated CRs in the draft folder:
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