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Introduction
In Rel-16, MTRP including single-DCI based and multi-DCI based schemes has been introduced to provide better performance and reliability. In this contribution, we provide our views on some remaining issues of the latest versions of specifications for MTRP. 

DMRS port 0, 2, 3
Based on the current UE feature group 16-2b-1b [1], support of the new DMRS port entry {0, 2, 3} is a UE capability for single-DCI based SDM scheme. Consequently, gNB can indicate UE DMRS port entry {0, 2, 3} only if UE supports the feature group 16-2b-1b. So, it is unnecessary to reiterate it in physical layer specification, i.e. 38.212 [2]. 
Therefore, we suggest removing the redundant description in the bracket as shown in the following TP1 for 38.212. 
TP1: For TS 38.212 [2]
	[bookmark: _Toc45209275][bookmark: _Toc36045952][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc51852449][bookmark: _Toc58250815][bookmark: _Toc36046212][bookmark: _Toc26467250][bookmark: _Toc36046358][bookmark: _Toc19798779]7.3.1.2.2 	Format 1_1
        <Unchanged parts are omitted>

-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4 or Tables 7.3.1.2.2-1A/2A/3A/4A. When a UE receives an activation command that maps at least one codepoint of DCI field 'Transmission Configuration Indication' to two TCI states, the UE shall use Table 7.3.1.2.2-1A/2A/3A/4A; otherwise, it shall use Tables 7.3.1.2.2-1/2/3/4. The UE can receive an entry with DMRS ports equals to 1000, 1002, 1003 when two TCI states are indicated in a codepoint of DCI field 'Transmission Configuration Indication' [and subject to UE capability].
<Unchanged parts are omitted>




 RV offset for scheme 4 
For scheme 4, i.e. slot based TDM scheme, the RV offset is defined between PDSCH occasions from two TRPs, and one of the candidate values {0, 1, 2, 3}  is configured by RRC signaling. 
However, as shown in the title of Table 5.1.2.1-3 in the current 38.214, the condition ‘when sequenceOffsetforRV is present’ is unnecessary and causes misunderstanding because the RV offset is always configured for scheme 4 in the 38.331, and there is not any description in the specification for the case when sequenceOffsetforRV is absent in 38.214. Thus, the condition should be removed as shown in the following TP2. 
TP 2: For TS 38.214 [3]
	[bookmark: _Toc45810546][bookmark: _Toc27299872][bookmark: _Toc29674271][bookmark: _Toc20317974][bookmark: _Toc52457756][bookmark: _Toc36645501][bookmark: _Toc29673278][bookmark: _Toc29673137][bookmark: _Toc11352084]5.1.2.1	Resource allocation in time domain

<Unchanged parts are omitted>
[bookmark: _Hlk23779989]The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. For all PDSCH transmission occasions associated with the first TCI state, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  is counted only considering PDSCH transmission occasions associated with the first TCI state. The redundancy version for PDSCH transmission occasions associated with the second TCI state is derived according to Table 5.1.2.1-3, where additional shifting operation for each redundancy version is configured by higher layer parameter sequenceOffsetforRV and  is counted only considering PDSCH transmission occasions associated with the second TCI state. 
Table 5.1.2.1-3: Applied redundancy version for the second TCI state when sequenceOffsetforRV is present
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<Unchanged parts are omitted>



Default TCI state for TDM-A and TDM-B 
There is an agreement about default TCI states and it is captured in 38.214 g20 version. However, the highlighted part marked in underline as below is missed in 38.214 g40 version. 
Agreement
The default TCI-states for PDSCH transmission of scheme 3 or scheme 4 are determined as follows:
· When the time offset between the DCI and the 1st PDSCH transmission occasion is less than the threshold, the two default TCI-states are applied to PDSCH transmission occasions, respectively. The mapping between default TCI states and PDSCH transmission occasions follows the mapping specified for indicated TCI states in Section 5.1.2.1 in TS 38.214. 
· The default TCI states are based on the activated TCI states in the slot with the first PDSCH transmission occasion 
· Note: Whether to support this feature or not is subject to UE capability FG 16-2b-0. 

Thus, we propose to agree the following TP3 based on the agreement. Otherwise, it will be unclear which PDSCH occasion is used to determine the time offset.
TP 3: For TS 38.214 [3]
	[bookmark: _Toc29674283][bookmark: _Toc27299884][bookmark: _Toc45810558][bookmark: _Toc29673290][bookmark: _Toc11352096][bookmark: _Toc29673149][bookmark: _Toc20317986][bookmark: _Toc36645513][bookmark: _Toc60777134]5.1.5	 Antenna ports quasi co-location
<Unchanged parts are omitted>
[bookmark: _Hlk498002628][bookmark: _Hlk500790716]Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the offset between the reception of the DL DCI and the first occasion of the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', 
-	the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the qcl-Type is set to 'typeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). 
-	If a UE is configured with enableDefaultTCIStatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, 
-	the UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol and they are associated with same coresetPoolIndex, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).
[bookmark: _Hlk55126218][bookmark: _Hlk54797144]-	If a UE is configured with enableTwoDefaultTCI-States, and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH or PDSCH transmission occasions of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. When the UE is configured by higher layer parameter repetitionScheme set to 'tdmSchemeA' or is configured with higher layer parameter repetitionNumber, the mapping of the TCI states to PDSCH transmission occasions is determined according to clause 5.1.2.1 by replacing the indicated TCI states with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states based on the activated TCI states in the slot with the first PDSCH transmission occasion. In this case, if the 'QCL-TypeD' in both of the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers)

-	In all cases above, if none of configured TCI states for the serving cell of scheduled PDSCH is configured with qcl-Type set to 'typeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
<Unchanged parts are omitted>




 Closed loop index in Out-of-order operation for UL
Based on the current UE feature group 16-2a-3 [1], support out-of-order operation for UL is a UE optional feature. Meanwhile, there is a note as “Same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature” for the feature group. 
The note was very controversial based on UE feature discussion in RAN1#103-e meeting. Because of limited discussion time of UE feature, many companies suggested to discuss the issue in MTRP maintenance session. Thus, we raised the issue here. 
Based on the note of UE feature group 16-2a-3, the same closed loop index for PUSCHs towards to different TRPs can never be used in the case UE supports out-of-order operation which is very important to support MDCI based MTRP in the case of non-ideal backhaul between two TRPs. That is, to support MDCI based MTRP in the typical scenarios, the same closed loop index cannot be used for PUSCHs of two TRPs. 
However, based on the current 38.213 [4], closed loop index is always 0 if the PUSCH transmission is scheduled by a DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE.
---------------------------------------------------------------38.213--------------------------------------------------------
-	If the PUSCH transmission is scheduled by a DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, [image: ]
-------------------------------------------------------------------------------------------------------------------------------
Typically, only one SRS resource is configured in SRS resource set for codebook based PUSCH in FR1, there is no SRI field in DCI 0_0, 0_1, or 0_2. In such case, the scheduling DCI does not include an SRI field and an SRI-PUSCH-PowerControl is not provided to the UE. This will lead to closed loop index always 0 no matter PUSCH is associated with CORESETPoolIndex  0 or  1.
Observation 1: If a DCI format does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, closed loop index is always 0 no matter PUSCH is associated with CORESETPoolIndex  0 or  1.  
  
Based on this observation, it is impossible to avoid using the same closed loop index in the case when only one SRS resource is configured in SRS resource set for codebook based PUSCH. Thus, we propose to remove the note from the UE feature group 16-2a-3, and support independent closed loop power control for PUSCHs associated with different CORESETPoolIndex in the case when  DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided for the UE which supports UL out-of-order operation.
Proposal 1: For a UE which supports UL out-of-order operation, 
· If DCI format does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided, the UE assumes independent closed loop power control for PUSCHs associated with different CORESETPoolIndex. 
· Otherwise, UE does not expect to be configured with a same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex.

TP4: For TS 38.213 [4]
	[bookmark: _Toc29899531][bookmark: _Toc20311558][bookmark: _Toc52208330][bookmark: _Toc26719383][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc29899113][bookmark: _Toc12021446][bookmark: _Toc45699168][bookmark: _Ref500774487][bookmark: _Toc29894814][bookmark: _Ref497117847]7.1.1 UE behaviour
<Unchanged parts are omitted>
-	For the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in PUSCH transmission occasion [image: ]
-	[image: ] is a TPC command value included in a DCI format that schedules the PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in Clause 11.3
-	[image: ] if the UE is configured with twoPUSCH-PC-AdjustmentStates and [image: ] if the UE is not configured with twoPUSCH-PC-AdjustmentStates or if the PUSCH transmission is scheduled by a RAR UL grant as described in Clause 8.3
-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, the value of [image: ] is provided to the UE by powerControlLoopToUse
-	If the UE is provided SRI-PUSCH-PowerControl, the UE obtains a mapping between a set of values for the SRI field in a DCI format scheduling the PUSCH transmission and the [image: ] value(s) provided by sri-PUSCH-ClosedLoopIndex and determines the [image: ] value that is mapped to the SRI field value
-	If the PUSCH transmission is scheduled by a DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, [image: ]
-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI, the [image: ] value is provided by the closed loop indicator field in DCI format 2_2
-   For a UE which supports out-of-order operation for UL, if scheduling DCI formats does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided, the UE assumes independent closed loop power control for PUSCHs associated with different CORESETPoolIndex values, otherwise, the UE does not expect to be configured with a same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values.
<Unchanged parts are omitted>




Conclusion
In this contribution, we discuss some remaining issues of MTRP. One observation and one proposal are given as follows. The detailed TPs can be found in section 2-5. 
Observation 1: If a DCI format does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, closed loop index is always 0 no matter PUSCH is associated with CORESETPoolIndex  0 or  1.  
Proposal 1: For a UE which supports UL out-of-order operation, 
· [bookmark: _GoBack]If DCI format does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided, the UE assumes independent closed loop power control for PUSCHs associated with different CORESETPoolIndex. 
· Otherwise, UE does not expect to be configured with a same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex.
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