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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the past 3GPP RAN1 meetings, several sets of agreements/conclusions were achieved for Further enhancements on MIMO for NR (NR_FeMIMO, see RP-193133) with multi-TRP/panel for non-PDSCH.  In this contribution, some remaining issues on these topics are further discussed. 

Discussion 
One or two settings/configurations for PUCCH/PUSCH power control 
For legacy S-TRP PUCCH/PUSCH transmissions, one setting/configuration for PUCCH/PUSCH power control is supported. For PUCCH/PUSCH M-TRP repetition, in general two settings/configurations for PUCCH/PUSCH power control are supported. Some relevant agreements are:
[bookmark: _Hlk84592549]Agreement
For type 1 or type 2 CG based multi-TRP PUSCH repetition, 
· Introduce the second fields of 'p0-PUSCH-Alpha' and 'powerControlLoopToUse' in 'ConfiguredGrantConfig’ 
· For type 1 CG based m-TRP PUSCH repetition, introduce the second fields of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator' and 'precodingAndNumberOfLayers' in 'rrc-ConfiguredUplinkGrant'.
· For type 2 CG based M-TRP PUSCH, two SRIs/TPMIs are indicated via the activating DCI.
· FFS1: UL PT-RS port(s) and DM-RS port(s) for CG type 1
· FFS3: Details on RV mapping. 
· FFS4: Possible transmission occasion for initial transmission
· FFS5: Other TRP specific parameters in 'rrc-ConfiguredUplinkGrant', e.g., 'dmrs-SeqInitialization'.

Agreement 
For per-TRP closed-loop power control, 
· When the second TPC field is configured and the indicated PUCCH transmission in DCI formats 1_1/1_2  (or PUSCH transmission in DCI formats 0_1/0_2) is associated with one “closedLoopIndex” value for single TRP transmission, the other TPC field associated with the other “closedLoopIndex” value is unused. 
· Note1: Each TPC field is for each closed-loop index value respectively (i.e., 1st /2nd TPC fields correspond to “closedLoopIndex” value = 0 and 1, respectively).
· Note2: When the other TPC field associated with the other “closedLoopIndex” value is unused, the unused TPC field is not applied for any legacy procedures of calculating sum of TPC command values.
Agreement
For both CB and NCB based mTRP PUSCH repetition schemes,  
· The SRS-ResourceSets (the first and second SRS resource sets) applicable for multi-TRP PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. 
· The first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0 2 SRS resources in the first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList. 
· FFS: Whether the value of the NSRS,0 2 can be different
· The presence of the new field in the DCI for dynamic switching (2bits) is separately determined for DCI format 0_1 and DCI format 0_2 (based on whether two SRS resource sets are configured for that DCI format).
Agreement
For non-CB based mTRP PUSCH repetition, to determine a set of PUSCH power control parameters, the SRI indicated in the 2nd SRI field (considering Tables 7.3.1.1.2-29A/30A/31A) is used to determine a matching SRI in a legacy SRI table (considering Tables 7.3.1.1.2-29/30/31) for the same indicated SRS resources and number of layers of the SRI indicated in the 2nd SRI field. The matching SRI is then used to determine a set of PUSCH power control parameters based the SRI to PUSCH power control mappings configured for the 2nd SRS resource set.
· How to capture this is up to the editor
Agreement
For mTRP type 1 CG PUSCH, when both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are configured with two SRS resource sets, the two SRS resource sets configured by srs-ResourceSetToAddModList is used to determine the SRS resource indications by two srs-ResourceIndicator fields of mTRP CG PUSCH.
Agreement
For type 2 CG based multi-TRP PUSCH repetition:
· The first (legacy) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the first SRS resource set.
· The second (new) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the second SRS resource set.
· Applying the first, second, or both first and second RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ is determined from the new DCI field (for dynamic switching) of the activating DCI similar to the case of DG-PUSCH.
Agreement
When DCI schedules a retransmission of CG-PUSCH for type 1 CG or type 2 CG (DCI with CRC scrambled with CS-RNTI and NDI=1) while the CG configuration is RRC-configured with two fields of power control parameters, apply the same procedure as DCI activation for CG type 2 agreed before, i.e.,
· The first (legacy) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the first SRS resource set.
· The second (new) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the second SRS resource set.
· Applying the first, second, or both first and second RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ is determined from the new DCI field (for dynamic switching) of the activating DCI similar to the case of DG-PUSCH.
Agreement
For a BWP configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition with Type 1 CG configuration,
· If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', PUSCH repetitions are associated with the first SRS resource set.
Agreement
For mTRP type 1 CG PUSCH, when both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are configured with two SRS resource sets, the two SRS resource sets configured by srs-ResourceSetToAddModList is used to determine the SRS resource indications by two srs-ResourceIndicator fields of mTRP CG PUSCH.

These agreements are correctly captured in the latest CRs and specs. However, some special cases of the agreements seem not explicitly reflected and not fully aligned across different specs. In addition, some wordings may be improved to enhance readability and minimize ambiguity. For example, currently in TS 38.213 v17.0.0 we have:



	[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc36498140][bookmark: _Toc45699166][bookmark: _Toc90376653][bookmark: _Hlk95386015]7	Uplink Power control
[bookmark: _Toc12021445][bookmark: _Toc20311557][bookmark: _Toc26719382][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc29899530][bookmark: _Toc29917267][bookmark: _Toc36498141][bookmark: _Toc45699167][bookmark: _Toc90376654]7.1	Physical uplink shared channel
[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc45699168][bookmark: _Toc90376655][bookmark: _Ref497117847]7.1.1	UE behaviour
…
-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, a RS resource index  is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking. If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ or ‘nonCodebook’ and for configured grant Type 1 PUSCH, first and second RS resource indexes  are provided by respective values of pathlossReferenceIndex and pathlossReferenceIndex2 in rrc-ConfiguredUplinkGrant.
-	For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, the UE determines a RS resource index  from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a DCI format activating the PUSCH transmission. 
-	If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ and the DCI format activating the PUSCH transmission includes two SRI fields, the UE determines first and second RS resource indexes  from respective first and second values of PUSCH-PathlossReferenceRS-Id that are mapped to the first and second SRI values corresponding to each SRS resource set with usage set to ‘codebook’, respectively.
-	If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘nonCodebook’ and the DCI format activating the PUSCH transmission includes two SRI fields, the UE determines first and second RS resource indexes  from respective first and second values of PUSCH-PathlossReferenceRS-Id that are mapped to the first SRI value corresponding to the first SRS resource set with usage set to ‘nonCodebook’, and the value, associated with the second SRI field value corresponding to Tables 7.3.1.1.2-28/29/30/31 of [5, TS 38.212] for a same number of layers as indicated by the first SRI field value, corresponding to the second SRS resource set with usage set to ‘nonCodebook’.
-	If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ or ‘nonCodebook’ and the DCI format activating the PUSCH transmission does not include an SRI field, the UE determines first and second RS resource indexes  with respective first and second PUSCH-PathlossReferenceRS-Id value being equal to zero and one.
-	If the DCI format activating the PUSCH transmission does not include an SRI field, the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero 
where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
…



A few aspects may be improved:
· Regarding “If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ or ‘nonCodebook’ and for configured grant Type 1 PUSCH, first and second RS resource indexes  are provided by respective values of pathlossReferenceIndex and pathlossReferenceIndex2 in rrc-ConfiguredUplinkGrant.” This seems to require that if two SRS resource sets are configured, then the UE will be provided with two values pathlossReferenceIndex and pathlossReferenceIndex2. However, this seems not fully reflecting a special case (which may be seen as an exception) according to the agreement that only pathlossReferenceIndex may be configured even if two SRS resource sets are configured, as described as follows.
Agreement
For a BWP configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition with Type 1 CG configuration,
· If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', PUSCH repetitions are associated with the first SRS resource set.
We suggest adding an additional condition “if pathlossReferenceIndex and pathlossReferenceIndex2 are provided” to the current spec text, and also describe the “otherwise” case.
· The spec clearly describes the case “If the UE is provided two SRS resource sets”. However, there is no clear description of the case “If the UE is provided one SRS resource set”. This may cause some confusion. If the reader is familiar with the legacy specs, they could understand that the spec text before “If the UE is provided two SRS resource sets” is for the case of one SRS resource set. But if the reader is not so familiar with the legacy specs, they may incorrectly interpret only the case of two SRS resource sets is supported as they could not find a clear description of one SRS resource set. 
We suggest adding explicit text for the case of one SRS resource set. There are quite some places in the specs that can be improved, but it can be up to the editor to decide in which places the change is necessary.

The suggested changed are shown in blue texts in the following table.
	7	Uplink Power control
7.1	Physical uplink shared channel
7.1.1	UE behaviour
…
-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, a RS resource index  is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant if the UE is provided one SRS resource set in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ or ‘nonCodebook’. where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking. For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, and if If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ or ‘nonCodebook’ and for configured grant Type 1 PUSCH, first and second RS resource indexes  are provided by respective values of pathlossReferenceIndex and pathlossReferenceIndex2 in rrc-ConfiguredUplinkGrant if both values are configured. For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, and if the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ or ‘nonCodebook’ and for configured grant Type 1 PUSCH, a RS resource index  is provided by a value of pathlossReferenceIndex in rrc-ConfiguredUplinkGrant if pathlossReferenceIndex2 is not configured. The RS resource(s) is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking.
-	For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, 
-	If the UE is provided one SRS resource set in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ or ‘nonCodebook’, the UE determines a RS resource index  from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a DCI format activating the PUSCH transmission. 
-	If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ and the DCI format activating the PUSCH transmission includes two SRI fields, the UE determines first and second RS resource indexes  from respective first and second values of PUSCH-PathlossReferenceRS-Id that are mapped to the first and second SRI values corresponding to each SRS resource set with usage set to ‘codebook’, respectively.
-	If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘nonCodebook’ and the DCI format activating the PUSCH transmission includes two SRI fields, the UE determines first and second RS resource indexes  from respective first and second values of PUSCH-PathlossReferenceRS-Id that are mapped to the first SRI value corresponding to the first SRS resource set with usage set to ‘nonCodebook’, and the value, associated with the second SRI field value corresponding to Tables 7.3.1.1.2-28/29/30/31 of [5, TS 38.212] for a same number of layers as indicated by the first SRI field value, corresponding to the second SRS resource set with usage set to ‘nonCodebook’.
-	If the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to ‘codebook’ or ‘nonCodebook’ and the DCI format activating the PUSCH transmission does not include an SRI field, the UE determines first and second RS resource indexes  with respective first and second PUSCH-PathlossReferenceRS-Id value being equal to zero and one.
-	If the DCI format activating the PUSCH transmission does not include an SRI field, the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero 
where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
…



Closely related to the above-mentioned special case is the following spec text in TS 38.214:

	[bookmark: _Toc11352148][bookmark: _Toc20318038][bookmark: _Toc27299936][bookmark: _Toc29673210][bookmark: _Toc29673351][bookmark: _Toc29674344][bookmark: _Toc36645574][bookmark: _Toc45810619][bookmark: _Toc90388106]6.1.2.3	Resource allocation for uplink transmission with configured grant
…
For PUSCH transmissions with a Type 1 configured grant, when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, if configuredGrantConfig contains only one srs-ResourceIndicator and precodingAndNumberOfLayers (applicable when higher layer parameter usage in SRS-ResourceSet set to 'codebook’), PUSCH repetitions are associated only with the first SRS resource set.
…



This paragraph is fully aligned with the agreement; it does not describe the possibility that only one value of pathlossReferenceIndex is provided as this paragraph is not concerned with the power control issue. However, if only one srs-ResourceIndicator / precodingAndNumberOfLayers and only one pathlossReferenceIndex are described in different specs without any explicit connection between them, it may be misleading that a UE may be configured with only one srs-ResourceIndicator / precodingAndNumberOfLayers but both pathlossReferenceIndex and pathlossReferenceIndex2, or with two srs-ResourceIndicator / precodingAndNumberOfLayers but only one pathlossReferenceIndex, which are actually not supported by the agreement. Hence, we suggest adding the power control related parameters in the paragraph of 214 as well.

The suggested changed are shown in blue texts in the following table.

	6.1.2.3	Resource allocation for uplink transmission with configured grant
…
For PUSCH transmissions with a Type 1 configured grant, when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, if configuredGrantConfig may contains only one srs-ResourceIndicator, and precodingAndNumberOfLayers (applicable when higher layer parameter usage in SRS-ResourceSet set to 'codebook’), pathlossReferenceIndex, p0-PUSCH-Alpha, and powerControlLoopToUse (defined in Clause 7.1.1 of [16, TS 37.213]), PUSCH repetitions are associated only with the first SRS resource set.
…




Proposal 1: For M-TRP PUSCH repetition:
· Add explicit description of the special case with two SRS resource sets but only one field for pathlossReferenceIndex in TS 38.213;
· Add the mention of power control parameters for the case with two SRS resource sets but only one field for pathlossReferenceIndex in TS 38.214 to best align 213 and 214 and with RAN1 agreement;
· Add the condition “If the UE is provided one SRS resource set” wherever needed to clearly specify the associated cases in TS 38.213;
· Draft changes have been provided in the present contribution.

[bookmark: _Ref129681832]Conclusion
In this contribution, we discussed some remaining issues on non-PDSCH design with multi-TRP. The following are proposed: 

Proposal 1: For M-TRP PUSCH repetition:
· Add explicit description of the special case with two SRS resource sets but only one field for pathlossReferenceIndex in TS 38.213;
· Add the mention of power control parameters for the case with two SRS resource sets but only one field for pathlossReferenceIndex in TS 38.214 to best align 213 and 214 and with RAN1 agreement;
· Add the condition “If the UE is provided one SRS resource set” wherever needed to clearly specify the associated cases in TS 38.213;
· Draft changes have been provided in the present contribution.

