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Introduction
In RAN2#116e, RAN2 discussed the capability signalling design for intra-frequency DAPS and inter-frequency DAPS, and the applicability for DAPS on the legacy fields reported for CA, such as BCS, BW-class and frequency-separation[1]. There are following agreements.
	[012] RAN2 confirms: the legacy reported field of 1) frequency-separation and 2) BCS is not applicable for intra-frequency DAPS handover.
[012] RAN2 further discuss that, for inter-frequency DAPS HO cases where the BW of source and target cells are NOT overlapping with each other, the 1) BW-class, 2) frequency-separation and 3) BCS restriction reported in the same BC-entry are all applicable to DAPS FSC.


In addition, there were some discussions regarding DAPS configuration [2], and the following agreements were made:
	[012] diffSCS-DAPS capability bits are kept in current spec. No spec change is needed.
[012] Companies confirm that ‘multi-DCI/single-DCI based multi-TRP’ is interpreted as ‘multi-DCI multi-TRP and single-DCI multi-TRP’. No spec change is needed.
[012] Postpone the discussion on the wording ”multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP” for DAPS.


In this paper, we further analyse the issues on DAPS capability and configuration.
Discussion
Signalling structure
The following agreements were achieved in previous meetings.
RAN2#112e 
1: UE can indicate the support of DAPS in a BC with more than 2CCs, and it means UE can support DAPS with every CC pair among them.
2: UE can indicate the support of intra-freq and inter-freq DAPS simultaneously in one BC.
3: when referred to by featureSetCombinationDAPS, a FS with intra-freq DAPS UE capability applies to both intra-freq and inter-freq DAPS, and a FS without intra-freq DAPS UE capability is only applied to inter-freq DAPS.
5: UE can indicate intra-freq DAPS UE capability in a BWC-A band.
7: regarding “support FSperCC bandwidth fallback”, for inter-freq DAPS, reuse CA methodology; for intra-freq DAPS, reuse single CC fallback mechanism.
8: UE only uses featureSetCombinationDAPS to indicate DAPS UE capability.
9: a FS with intra-freq DAPS UE capability can only be referred to by featureSetCombinationDAPS.
RAN2#113e
For intra-frequency DAPS, for a given band with BWC-A signalled, UE can signal more than 1 FSpCC (e.g. if 2 then one of them is for source and other for target)
It can be seen that the network should derive DAPS capability from a pair of FeatureSetPerCCs (FSPC) regardless of intra-freq DAPS or inter-freq DAPS. 
For intra-freq DAPS, the pair of FSPCs for the source and target cell should only be derived from one single band entry, the BCS of the band can be BWC-A or beyond. For intra-band inter-freq DAPS, the pair of FSPCs should be derived from a band beyond BWC-A (i.e. a band including at least two CCs), in which the FSPCs coming from a single band entry for contiguous intra-band case, or coming from different band entries for non-contiguous intra-band case. For inter-band inter-freq DAPS, the pair of FSPCs should be derived from different bands, and there is no BWC restriction for each band. 
Observation1: The DAPS capability should be derived from a pair of FSPCs for both intra-freq and inter-freq DAPS.
For the FSPC IDs reported by UE in a DAPS FeatureSetCombination, there is network coordination between the source and target cell. The target can determine which one of FSPC ID to use based on the received source configuration. This principle should be applicable for both intra-freq DAPS and inter-freq DAPS. Thus, for a band with intra-freq DAPS capability, same or different FSPC IDs should be allowed to report within DAPS FSC. 
Proposal 1: Same or different FSPC IDs are allowed to report for a band with intra-frequency DAPS capability within DAPS FSC. 
Applicability of legacy CA BC capabilities
Currently, DAPS capability is reported under existing CA band combination signalling structure. To enable UE to indicate different feature set for DAPS from CA, a new field of FeatureSetCombinationDAPS was defined in Rel-16. However, it is still unclear which capability parameters defined for a CA band combination are applicable for DAPS. Considering there are huge amounts of capability parameters defined for a band combination, and more capabilities are added with the revolution of 3GPP release, it is hard to standardize these capability parameters one by one. Thus, it is better to define a general principle for the applicability of legacy CA BC capabilities for DAPS handover. In our view, no clarification is needed in spec for DAPS handover unless an inter-operability issue is found, which should be discussed case by case.
Observation 2: No clarification is needed in spec for the applicability of legacy CA BC capabilities for DAPS handover unless an inter-operability issue is found, which should be discussed case by case.
In RAN2#116e, the applicability of some capability parameters for DAPS handover have been discussed (e.g. BW-class, frequency separation, BCS). Here we provide our views on this issue.
	[012] RAN2 confirms: the legacy reported field of 1) frequency-separation and 2) BCS is not applicable for intra-frequency DAPS handover.
[012] RAN2 further discuss that, for inter-frequency DAPS HO cases where the BW of source and target cells are NOT overlapping with each other, the 1) BW-class, 2) frequency-separation and 3) BCS restriction reported in the same BC-entry are all applicable to DAPS FSC.
[012] this discussion is postponed


BW-class
In TS 38.101, CA-bandwidthclass defines the aggregated transmission bandwidth configuration and maximum number of contiguous CC supported by UE. According to our analysis in 2.1, when reporting DAPS capability for a particular band combination, UE still follows the restriction brought by BWC, and the network should validate this field when configuring FSPC for source and target cell during DAPS handover. In conclusion, BW-class is applicable to DAPS FSC for both intra-frequency DAPS HO and inter-frequency DAPS HO.
Frequency-separation
Frequency separation class capability indicates the maximum frequency separation between the lower edge of lowest CC and upper edge of highest CC for intra-band non-contiguous CA (e.g. intraBandFreqSeparationDL, intraBandFreqSeparationUL). In current 38.306, this kind of capability is defined for intra-band non-contiguous CA, thus we understand it is applicable to DAPS FSC for intra-band non-contiguous inter-frequency DAPS handover as well.
Bandwidth handling
In RAN2#111e and 112e, whether FSPC bandwidth fallback is supported for DAPS was discussed. The consensus was that the bandwidth fallback mechanism is beneficial to save signalling overhead, and the legacy CA methodology can be reused for DAPS. 
Agreements
regarding “support FSperCC bandwidth fallback”, for inter-freq DAPS, reuse CA methofology; for intra-freq DAPS, reuse single CC fallback mechanism.
From the agreement above, it is clear that SupportedBandwidthCombinationSet is applicable to DAPS FSC for inter-frequency DAPS HO, but not applicable for intra-frequency DAPS HO. Specifically, for inter-freq DAPS, the network should determine the bandwidth based on channelBWs-DL/UL, supportedBandwidthDL/UL, supportedMinBandwidthDL/UL(if reported) and supportedBandwidthCombinationSet(BCS), in which the BCS is used to restrict bandwidth combination of source and target cell. 
Proposal 2: For inter-frequency DAPS HO cases where the BW of source and target cells are not overlapping with each other, the 1) BW-class, 2) frequency-separation and 3) BCS restriction reported in the same BC-entry are all applicable to DAPS FSC.
Synchronous DAPS capability
At RAN2#110-e, it was agreed that all UEs supporting DAPS shall support synchronous DAPS. Here we list the capability definitions of intraFreqDAPS-r16 and interFreqDAPS-r16 (from TS 38.306 and TS 38.331).
intraFreqDAPS-r16
Indicates whether UE supports intra-frequency DAPS handover, e.g. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell. A UE indicating this capability shall also support synchronous DAPS handover, single UL transmission and cancelling UL transmission to the source cell for intra-frequency DAPS handover. The capability signalling comprises of the following parameters:
[image: ]
interFreqDAPS-r16
Indicates whether the UE supports inter-frequency handover, e.g. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell. A UE indicating this capability shall also support synchronous DAPS handover, and single UL transmission for inter-frequency DAPS handover. The capability signalling comprises of the following parameters:
[image: ]
For the highlighted parts, we think that the support of synchronous DAPS is implicitly indicated via intraFreqDAPS-r16/interFreqDAPS-r16 separately. However, we wonder whether the wording “this capability” can be the case that no sub-fields are included inside intraFreqDAPS-r16/interFreqDAPS-r16 or not, so we would like RAN2 to discuss and clarify it.
In our view, if there is the case that syncDAPS only capability is supported, one possible way is to report the intrafreqDAPS-r16 or interfreqDAPS-r16 IE without any sub-field included. Besides, in this case, the intra-freq and inter-freq syncDAPS capability should be understood separately by including corresponding IE.
Proposal 3: If the intraFreqDAPS-r16 is included and no sub-fields are included inside, it indicates support of intra-frequency syncDAPS handover.
Proposal 4: If the interFreqDAPS-r16 is included and no sub-fields are included inside, it indicates support of inter-frequency syncDAPS handover.
Based on proposal 5 and 6, we would like to clarify the TS 38.306 as below:
	intraFreqDAPS-r16
Indicates whether UE supports intra-frequency DAPS handover, e.g. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell. A UE indicating this capability shall also support intra-freq synchronous DAPS handover, single UL transmission and cancelling UL transmission to the source cell for intra-frequency DAPS handover. The capability signalling comprises of the following parameters:
-	intraFreqAsyncDAPS-r16 indicates whether the UE supports asynchronous DAPS handover.
-	intraFreqDiffSCS-DAPS-r16 indicates whether the UE supports different SCSs in source PCell and intra-frequency target PCell in DAPS handover. The UE only includes this field if different SCSs can be supported in both UL and DL. If absent, the UE does not support either UL or DL SCS being different in DAPS handover.
	FS
	No
	N/A
	N/A



	interFreqDAPS-r16
Indicates whether the UE supports inter-frequency handover, e.g. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell. A UE indicating this capability shall also support inter-freq synchronous DAPS handover, and single UL transmission for inter-frequency DAPS handover. The capability signalling comprises of the following parameters:

-	interFreqAsyncDAPS-r16 indicates whether the UE supports asynchronous DAPS handover.
-	interFreqDiffSCS-DAPS-r16 indicates whether the UE supports different SCSs in source PCell and inter-frequency target PCell in DAPS handover. The UE only includes this field if different SCSs can be supported in both UL and DL. If absent, the UE does not support either UL or DL SCS being different in DAPS handover.
-	interFreqMultiUL-TransmissionDAPS-r16 indicates whether the UE supports simultaneous UL transmission in source PCell and target PCell during a DAPS handover. The UE can include this field only if any of semiStaticPowerSharingDAPS-Mode1-r16, semiStaticPowerSharingDAPS-Mode2-r16 or dynamicPowersharingDAPS-r16 are included. Otherwise, the UE does not include this field.
-	interFreqSemiStaticPowerSharingDAPS-Mode1-r16 indicates whether the UE supports semi-static UL power sharing mode 1 during DAPS handover between source and target cells of same FR.
-	interFreqSemiStaticPowerSharingDAPS-Mode2-r16 indicates whether the UE supports semi-static UL power sharing mode 2 during DAPS handover between source and target cells of same FR. It is only applicable to DAPS Handover in synchronous scenarios. The UE only includes this field if semiStaticPowerSharingDAPS-Mode1-r16 is included. Otherwise, the UE does not include this field.
-	interFreqDynamicPowersharingDAPS-r16 indicates the value of T offset (short or long) that the UE supports for dynamic UL power sharing during DAPS handover between source and target cells of same FR. The UE only include this field if semiStaticPowerSharingDAPS-Mode1-r16 is included. Otherwise, the UE does not include this field.
-	interFreqUL-TransCancellationDAPS-r16 indicates support of cancelling UL transmission to the source PCell for inter-frequency DAPS handover.
	BC
	No
	N/A
	N/A


Clarifications on multi-TRP configuration for DAPS
In [2], companies provided their views on DAPS configuration, and details can be found in section 5.1. For Q10, 7/10 companies think there is no ambiguity for DAPS configuration; 1 company thinks it refers to RRC configuration; and 2 companies think there is ambiguity.
During the email discussion [AT116-e][012], some companies provided their understandings, and details can be found in section 5.2. In general, there were some discussions on DAPS configuration in RAN2#112-e meeting, but it was difficult to clearly capture the restriction, i.e. whether it refers to RRC or MAC configurations in stage-3 specs.
Based on the above RAN2 progress, our understandings are as below:
· Firstly, we think it is very important to clarify the wording ”multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP” for DAPS, otherwise, it is difficult for network to decide on the configurations
· Secondly, as pointed out by some companies, RAN2 tried to capture specific configurations but failed, so finally the current wording is a “compromise”. However, the compromise is not good in our opinion
We think it is worth to figure out the detailed configuration so that the network is clear on the restrictions, and our suggestions are as below (details can be found in section 5.3):
	Feature
	Configurations
	Note

	Multi-DCI based multi-TRP
	coresetPoolIndex-r16 in ControlResourceSet
	RRC configuration
(defined in TS 38.331)

	TDM/FDM based Single-DCI based multi-TRP
	repetitionSchemeConfig-r16/ repetitionSchemeConfig-v1630 in PDSCH-Config
	RRC configuration
(defined in TS 38.331)

	SDM based Single-DCI based multi-TRP
	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
	MAC configuration
(defined in section 6.1.3.24 in TS 38.321)



Proposal 5: For DAPS configuration, the terminology multi-DCI/single-DCI based multi-TRP refers to the following definitions:
-	Multi-DCI based multi-TRP: configured via the coresetPoolIndex-r16 IE in the ControlResourceSet IE
-	TDM/FDM based Single-DCI based multi-TRP: configured via the repetitionSchemeConfig-r16/repetitionSchemeConfig-v1630 IE in the PDSCH-Config IE
-	SDM based Single-DCI based multi-TRP: configured via the enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE, as specified in TS 38.321
For proposal 5, we think RAN2 can firstly try to confirm it, e.g. via the formal agreements in the chair notes. Secondly, regarding whether to capture it in specifications or not, we think the proposal is mainly about the configuration of multi-TRP so that RAN1 may check it, e.g. one possibility is that RAN1 could clarify the detailed definitions of multi-DCI/single-DCI multi-TRP in RAN1 specifications, and then it would be clear for RAN2 to use such wordings in RAN2 specifications (for all places mentioning multi-TRP).
[bookmark: _GoBack]Conclusion
[bookmark: OLE_LINK3]In this contribution, we discuss the DAPS capability signalling and configuration, and we have the following observations:
Observation 1: The DAPS capability should be derived from a pair of FSPCs for both intra-freq and inter-freq DAPS.
Observation 2: No clarification is needed in spec for the applicability of legacy CA BC capabilities for DAPS handover unless an inter-operability issue is found, which should be discussed case by case.
We have the following proposals:
Proposal 1: Same or different FSPC IDs are allowed to report for a band with intra-frequency DAPS capability within DAPS FSC.
Proposal 2: For inter-frequency DAPS HO cases where the BW of source and target cells are not overlapping with each other, the 1) BW-class, 2) frequency-separation and 3) BCS restriction reported in the same BC-entry are all applicable to DAPS FSC.
Proposal 3: If the intraFreqDAPS-r16 is included and no sub-fields are included inside, it indicates support of intra-frequency syncDAPS handover.
Proposal 4: If the interFreqDAPS-r16 is included and no sub-fields are included inside, it indicates support of inter-frequency syncDAPS handover.
Proposal 5: For DAPS configuration, the terminology multi-DCI/single-DCI based multi-TRP refers to the following definitions:
-	Multi-DCI based multi-TRP: configured via the coresetPoolIndex-r16 IE in the ControlResourceSet IE
-	TDM/FDM based Single-DCI based multi-TRP: configured via the repetitionSchemeConfig-r16/repetitionSchemeConfig-v1630 IE in the PDSCH-Config IE
-	SDM based Single-DCI based multi-TRP: configured via the enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE, as specified in TS 38.321
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Annex
Q10 and Q11 in [2]
[bookmark: _Hlk87520275]Question 10: Do companies think there is ambiguity in ‘multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP’, i.e., it only refers to RRC configuration ?
	Company
	Yes or No
	Comments

	Nokia
	RRC configuration
	Yes if it is not configured this cannot be used. So we see this as RRC configuration.

	Qualcomm Incorporated
	No
	

	 Huawei, HiSilicon
	Yes
	As we discussed in R2-2110633:
mDCI+mTRP: based on network configuring UE to monitor two CORESET pool indexes (i.e. each CORESET can be assigned a separate spatial assumptions). It refers to RRC configuraiton, and we think it is clear

sDCI+mTRP: not clear about the configuration, e.g. based on repetition (configured by RRC) or dual TCI state operation with SDM (which is activated by MAC CE)

For sDCI+mTRP, the current specification does not mention too much, so it could refer to RRC or MAC configuration. We think it will be good to confirm what it refers to in order to avoid any misalignments between UE and networks. If majority view is that for DAPS, sDCI+mTRP only refers to RRC configuraiton (i.e. repetition configured by RRC), we can be also ok.

	ZTE(Mengjie)
	No
	We have discussed how to capture the multi-TRP related configuration at RAN2#112e meeting, but it is found very difficult to clearly capture the related specific fields/MAC CE. So we captured the general term for simplicity. And the current stage-2 spec has captured the definition for multi-DCI based and single-DCI based multi-TRP, so we think it’s free to use this term in stage-3 spec. If companies think the current text is not clear, a reference to stage-2 spec can also be added. 

	Samsung
	Yes
	

	Apple
	No
	

	Intel
	No
	The restriction is for the feature, i.e. limit to RRC configuration.  

	vivo
	No
	

	Ericsson
	No
	Agree with ZTE

	CATT
	No 
	



Question 11: If the answer of Q10 is  yes, how to clarify it in specification?
	Company
	Comments

	Nokia
	We don’t see any need to clarify anything as this was pretty clear already

	Huawei, HiSilicon
	If majority view is to only refer to RRC configuration, it may be no need to clarify it in specification. Otherwise, it will be good for some clarifications in order to avoid misalignments between UE and network.

	
	

	
	

	
	

	
	


Companies have a common understanding that the wording “multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP” only refer to RRC configuration. No clarification needs to be made for that.
Proposal 9: No spec change is needed regarding the wording ”multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP”.

Some email discussions in Re:[AT116-e][012][NR16] UE capabilities I (OPPO)

Hi Linxue, Jun and all,
 
Thanks Linxue for handling the email discussion.
Sorry for the late response since I missed some discussion on multi-TRP and DAPS.
 
We have some comment for P12:
Proposal 12 (Update P9 in Phase I): Regarding the wording ”multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP” for DAPS, RAN2 common understanding is that it only refers to RRC configuration. FFS how it can be done via RRC configuration.
 
In our understanding, the restriction on multi-DCI/single-DCI based multi-TRP and DAPS does not only refer to RRC configuration, i.e. refer to the feature instead.
 
According to the current spec, the multi-DCI based multi-TRP (refer to coresetPoolIndex) and TDM/FDM based single-DCI multi-TRP (refer to repetitionSchemeConfig) can be controlled by the RRC configuration. However, the SDM based single-DCI multi-TRP is transparent to the UE from the perspective of RRC configuration, which is controlled via Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE. 
 
Based on the RAN1/RAN2 agreement (we copy-paste previous agreements as below), we think the restriction for multi-TRP and DAPS is based on the feature, i.e. all types of multi-TRP (i.e. multi-DCI, TDM/FDM/SDM based single-DCI) can not be operated with DAPS.
 
RAN1 Agreement
	RP-202020 Moderator's summary for email discussion Huawei
[89E][37][DAPS_CA_mTRP]
covered Tdoc 1869
conclusion: proposals 1 & 2 were updated in email discussion [89E][37][DAPS_CA_mTRP] to
Proposal 1 (final2): UE is not required to support simultaneous operation of multi-DCI/single-DCI mTRP and DAPS in Rel-16. No UE capability is defined for this in Rel-16. 

Proposal 2 (final): Task RAN2 to decide on solution(s) to avoid that a Rel-16 UE operates simultaneously with multi-DCI/single-DCI mTRP and DAPS. RAN2 should strive to conclude in 2020/Q4.
and these proposals are endorsed
 


 
RAN2#112e Agreement
 Network ensures that multi-TRP does not operate simultaneously with DAPS HO. This will typically require network to do RRC reconfiguration before sending DAPS HO command.
 FFS how to capture this in Stage-2 and Stage-3, handled in Offline 214 
 
Regarding how to specify the restriction in the stage-2 and stage-3 spec, we has discussed this in [AT112-e][214] email discussion. However, it is found difficult/complicated to clearly capture the restriction to refer to the related RRC configuration fields/MAC CE in stage-3 specs. So we decided to capture the terminology for the feature (i.e. multi-DCI/single-DCI based multi-TRP) in stage-3 spec for simplicity although there is no definition for multi-TRP in the RRC spec. Since the introduction of the feature multi-TRP in stage-2 spec is still under discussion at that time, the reference to stage-2 spec is not added as well. But the reference to 38.300 for multi-TRP can be added once the stage-2 description of multi-TRP is agreed. (see the summary from [AT112-e][214])
 
Proposal 3: A reference to 38.300 for multi-TRP shall be added once the stage-2 description of multi-TRP is agreed.
 
Considering the introduction for multi-TRP operation has been captured in the TS 38.300 (i.e. in section 6.12) now, we suggest to add the reference for multi-DCI/single-DCI based multi-TRP in the stage-3 spec, to clarify that the restriction is for the feature, i.e. not only refer to the RRC configuration.
 
Given that the deadline for this email discussion is coming and few companies participated in the discussion on this issue, we suggest to postpone this to let companies have more time to check their understanding on the wording. Thanks.
 
Proposal 12 (Update P9 in Phase I): Postpone the discussion on Regarding the wording ”multi-DCI/single-DCI based multi-TRP are not configured in any DL BWP” for DAPS, RAN2 common understanding is that it only refers to RRC configuration. FFS how it can be done via RRC configuration.
 
B.R.
Mengjie

DAPS related configuration defined in TS 38.331

[bookmark: _Toc90651078][bookmark: _Toc60777206]–	ControlResourceSet
The IE ControlResourceSet is used to configure a time/frequency control resource set (CORESET) in which to search for downlink control information (see TS 38.213 [13], clause 10.1).
ControlResourceSet information element
-- ASN1START
-- TAG-CONTROLRESOURCESET-START

ControlResourceSet ::=              SEQUENCE {
    controlResourceSetId                ControlResourceSetId,

    frequencyDomainResources            BIT STRING (SIZE (45)),
    duration                            INTEGER (1..maxCoReSetDuration),
    cce-REG-MappingType                 CHOICE {
        interleaved                         SEQUENCE {
            reg-BundleSize                      ENUMERATED {n2, n3, n6},
            interleaverSize                     ENUMERATED {n2, n3, n6},
            shiftIndex                          INTEGER(0..maxNrofPhysicalResourceBlocks-1)       OPTIONAL -- Need S
        },
        nonInterleaved                      NULL
    },
    precoderGranularity                 ENUMERATED {sameAsREG-bundle, allContiguousRBs},
    tci-StatesPDCCH-ToAddList           SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId OPTIONAL, -- Cond NotSIB1-initialBWP
    tci-StatesPDCCH-ToReleaseList       SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId OPTIONAL, -- Cond NotSIB1-initialBWP
    tci-PresentInDCI                        ENUMERATED {enabled}                                  OPTIONAL, -- Need S
    pdcch-DMRS-ScramblingID                 INTEGER (0..65535)                                    OPTIONAL, -- Need S
    ...,
    [[
    rb-Offset-r16                       INTEGER (0..5)                                            OPTIONAL, -- Need S
    tci-PresentDCI-1-2-r16              INTEGER (1..3)                                            OPTIONAL, -- Need S
    coresetPoolIndex-r16                INTEGER (0..1)                                            OPTIONAL, -- Need S
    controlResourceSetId-v1610          ControlResourceSetId-v1610                                OPTIONAL  -- Need S
    ]]
}

-- TAG-CONTROLRESOURCESET-STOP
-- ASN1STOP


[bookmark: _Toc60777301][bookmark: _Toc90651173]–	PDSCH-Config
The PDSCH-Config IE is used to configure the UE specific PDSCH parameters.
PDSCH-Config information element
-- ASN1START
-- TAG-PDSCH-CONFIG-START

PDSCH-Config ::=                        SEQUENCE {
    dataScramblingIdentityPDSCH             INTEGER (0..1023)                                                   OPTIONAL,   -- Need S
    dmrs-DownlinkForPDSCH-MappingTypeA      SetupRelease { DMRS-DownlinkConfig }                                OPTIONAL,   -- Need M
    dmrs-DownlinkForPDSCH-MappingTypeB      SetupRelease { DMRS-DownlinkConfig }                                OPTIONAL,   -- Need M

    tci-StatesToAddModList                  SEQUENCE (SIZE(1..maxNrofTCI-States)) OF TCI-State                  OPTIONAL,   -- Need N
    tci-StatesToReleaseList                 SEQUENCE (SIZE(1..maxNrofTCI-States)) OF TCI-StateId                OPTIONAL,   -- Need N
    vrb-ToPRB-Interleaver                   ENUMERATED {n2, n4}                                                 OPTIONAL,   -- Need S
    resourceAllocation                      ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},
    pdsch-TimeDomainAllocationList          SetupRelease { PDSCH-TimeDomainResourceAllocationList }             OPTIONAL,   -- Need M
    pdsch-AggregationFactor                 ENUMERATED { n2, n4, n8 }                                           OPTIONAL,   -- Need S
    rateMatchPatternToAddModList            SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL,   -- Need N
    rateMatchPatternToReleaseList           SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL,   -- Need N
    rateMatchPatternGroup1                  RateMatchPatternGroup                                               OPTIONAL,   -- Need R
    rateMatchPatternGroup2                  RateMatchPatternGroup                                               OPTIONAL,   -- Need R

    rbg-Size                                ENUMERATED {config1, config2},
    mcs-Table                               ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S
    maxNrofCodeWordsScheduledByDCI          ENUMERATED {n1, n2}                                                 OPTIONAL,   -- Need R

    prb-BundlingType                        CHOICE {
        staticBundling                          SEQUENCE {
            bundleSize                              ENUMERATED { n4, wideband }                                 OPTIONAL    -- Need S
        },
        dynamicBundling                     SEQUENCE {
            bundleSizeSet1                      ENUMERATED { n4, wideband, n2-wideband, n4-wideband }           OPTIONAL,   -- Need S
            bundleSizeSet2                      ENUMERATED { n4, wideband }                                     OPTIONAL    -- Need S
        }
    },
    zp-CSI-RS-ResourceToAddModList                  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-Resources)) OF ZP-CSI-RS-Resource
                                                                                                                OPTIONAL,   -- Need N
    zp-CSI-RS-ResourceToReleaseList                 SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-Resources)) OF ZP-CSI-RS-ResourceId
                                                                                                                OPTIONAL,   -- Need N
    aperiodic-ZP-CSI-RS-ResourceSetsToAddModList    SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet
                                                                                                                OPTIONAL,   -- Need N
    aperiodic-ZP-CSI-RS-ResourceSetsToReleaseList SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId
                                                                                                                OPTIONAL,   -- Need N
    sp-ZP-CSI-RS-ResourceSetsToAddModList   SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet
                                                                                                                OPTIONAL,   -- Need N
    sp-ZP-CSI-RS-ResourceSetsToReleaseList  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId
                                                                                                                OPTIONAL,   -- Need N
    p-ZP-CSI-RS-ResourceSet                 SetupRelease { ZP-CSI-RS-ResourceSet }
                                                                                                                OPTIONAL,   -- Need M
    ...,
    [[
    maxMIMO-Layers-r16                      SetupRelease { MaxMIMO-LayersDL-r16 }                               OPTIONAL,   -- Need M
    minimumSchedulingOffsetK0-r16           SetupRelease { MinSchedulingOffsetK0-Values-r16 }                   OPTIONAL,   -- Need M

    -- Start of the parameters for DCI format 1_2 introduced in V16.1.0
    antennaPortsFieldPresenceDCI-1-2-r16            ENUMERATED {enabled}                                        OPTIONAL,   -- Need S
    aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2-r16  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet                                                                                        
                                                                                                                OPTIONAL,   -- Need N
    aperiodicZP-CSI-RS-ResourceSetsToReleaseListDCI-1-2-r16 SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId                                                                                            
                                                                                                                OPTIONAL,   -- Need N
    dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2-r16  SetupRelease { DMRS-DownlinkConfig }                        OPTIONAL,   -- Need M
    dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2-r16  SetupRelease { DMRS-DownlinkConfig }                        OPTIONAL,   -- Need M
    dmrs-SequenceInitializationDCI-1-2-r16          ENUMERATED {enabled}                                        OPTIONAL,   -- Need S
    harq-ProcessNumberSizeDCI-1-2-r16               INTEGER (0..4)                                              OPTIONAL,   -- Need R
    mcs-TableDCI-1-2-r16                            ENUMERATED {qam256, qam64LowSE}                             OPTIONAL,   -- Need S
    numberOfBitsForRV-DCI-1-2-r16                   INTEGER (0..2)                                              OPTIONAL,   -- Need R
    pdsch-TimeDomainAllocationListDCI-1-2-r16       SetupRelease { PDSCH-TimeDomainResourceAllocationList-r16 }
                                                                                                                OPTIONAL,   -- Need M
    prb-BundlingTypeDCI-1-2-r16             CHOICE {
        staticBundling-r16                      SEQUENCE {
            bundleSize-r16                          ENUMERATED { n4, wideband }                                 OPTIONAL    -- Need S
        },
        dynamicBundling-r16                     SEQUENCE {
            bundleSizeSet1-r16                      ENUMERATED { n4, wideband, n2-wideband, n4-wideband }       OPTIONAL,   -- Need S
            bundleSizeSet2-r16                      ENUMERATED { n4, wideband }                                 OPTIONAL    -- Need S
        }
    }                                                                                                           OPTIONAL,   -- Need R
    priorityIndicatorDCI-1-2-r16                ENUMERATED {enabled}                                            OPTIONAL,   -- Need S
    rateMatchPatternGroup1DCI-1-2-r16           RateMatchPatternGroup                                           OPTIONAL,   -- Need R
    rateMatchPatternGroup2DCI-1-2-r16           RateMatchPatternGroup                                           OPTIONAL,   -- Need R
    resourceAllocationType1GranularityDCI-1-2-r16  ENUMERATED {n2,n4,n8,n16}                                    OPTIONAL,   -- Need S
    vrb-ToPRB-InterleaverDCI-1-2-r16            ENUMERATED {n2, n4}                                             OPTIONAL,   -- Need S
    referenceOfSLIVDCI-1-2-r16                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need S
    resourceAllocationDCI-1-2-r16               ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch}
                                                                                                                OPTIONAL,   -- Need M
    -- End of the parameters for DCI format 1_2 introduced in V16.1.0

    priorityIndicatorDCI-1-1-r16             ENUMERATED {enabled}                                               OPTIONAL,   -- Need S
    dataScramblingIdentityPDSCH2-r16         INTEGER (0..1023)                                                  OPTIONAL,   -- Need R
    pdsch-TimeDomainAllocationList-r16       SetupRelease { PDSCH-TimeDomainResourceAllocationList-r16 }        OPTIONAL,   -- Need M
    repetitionSchemeConfig-r16               SetupRelease { RepetitionSchemeConfig-r16}                         OPTIONAL    -- Need M
    ]],
    [[
    repetitionSchemeConfig-v1630             SetupRelease { RepetitionSchemeConfig-v1630}                       OPTIONAL    -- Need M
    ]]
}

RateMatchPatternGroup ::=               SEQUENCE (SIZE (1..maxNrofRateMatchPatternsPerGroup)) OF CHOICE {
    cellLevel                               RateMatchPatternId,
    bwpLevel                                RateMatchPatternId
}

MinSchedulingOffsetK0-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK0-SchedulingOffset-r16)

MaxMIMO-LayersDL-r16 ::=                INTEGER (1..8)

-- TAG-PDSCH-CONFIG-STOP
-- ASN1STOP
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The Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is identified by a MAC PDU subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 as specified in TS 38.331 [5], this MAC CE applies to all the Serving Cells configured in the set simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2, respectively;
-	BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Ci: This field indicates whether the octet containing TCI state IDi,2 is present. If this field is set to "1", the octet containing TCI state IDi,2 is present. If this field is set to "0", the octet containing TCI state IDi,2 is not present;
-	TCI state IDi,j: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5], where i is the index of the codepoint of the DCI Transmission configuration indication field as specified in TS 38.212 [9] and TCI state IDi,j denotes the jth TCI state indicated for the ith codepoint in the DCI Transmission Configuration Indication field. The TCI codepoint to which the TCI States are mapped is determined by its ordinal position among all the TCI codepoints with sets of TCI state IDi,j fields, i.e. the first TCI codepoint with TCI state ID0,1 and TCI state ID0,2 shall be mapped to the codepoint value 0, the second TCI codepoint with TCI state ID1,1 and TCI state ID1,2 shall be mapped to the codepoint value 1 and so on. The TCI state IDi,2 is optional based on the indication of the Ci field. The maximum number of activated TCI codepoint is 8 and the maximum number of TCI states mapped to a TCI codepoint is 2.
-	R: Reserved bit, set to "0".


Figure 6.1.3.24-1: Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
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