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[bookmark: _Ref521334010]Introduction
In this contribution, we share our views on the remaining issues of Rel-17 M-TRP enhancements.
Discussion
M-TRP PUSCH
TP on SRS configuration for DCI format 0_2
Reason for change:
In previous meetings, the following agreements have been achieved on configuration of SRS resource sets for DCI format 0_2:
	RAN1 #106bis
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).
RAN1 #107
Agreement
For mTRP PUSCH repetition scheduled with DCI format 0_2, the value of the NSRS,0_2 in two SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 should be the same.

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.

Conclusion
For mTRP PUSCH repetition, 
· when two SRS resource sets are configured in srs-ResourceSetToAddModListDCI-0-2 while there is only one SRS resource set configured in srs-ResourceSetToAddModList, the first SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0_2 SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 does not have such a condition on SRS resources.
· When one SRS resource set is configured in srs-ResourceSetToAddModListDCI-0-2 while there are two SRS resource sets configured in srs-ResourceSetToAddModList, the 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 SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList.


According to the agreements, it is obvious that
· When two SRS resource sets are configured in srs-ResourceSetToAddModList, and two SRS resource sets are configured in srs-ResourceSetToAddModListDCI-0-2, 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;
· When one SRS resource set is configured in srs-ResourceSetToAddModList, and two SRS resource sets are configured in srs-ResourceSetToAddModListDCI-0-2, the first SRS resource set configured in srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0_2 SRS resources in the SRS resource set configured in srs-ResourceSetToAddModList and the second SRS resource set configured in srs-ResourceSetToAddModListDCI-0-2 does not have such a condition on SRS resources;
· When one SRS resource set is configured in srs-ResourceSetToAddModListDCI-0-2, the SRS resource set configured in srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0_2 SRS resources in the first SRS resource set configured in srs-ResourceSetToAddModList;
· When 2 SRS resource sets are configured in srs-ResourceSetToAddModListDCI-0-2, the DCI filed “ SRS resource indicator” is associated with the SRS resource set with lower srs-ResourceSetId of two SRS resources sets when the SRS resource set indicator field is present, and equals to "00" or "10" or “11”, and the DCI filed “ SRS resource indicator” is associated with the SRS resource set with higher srs-ResourceSetId of two SRS resources sets when the SRS resource set indicator field is present, and equals to "01".
However, in TS 38.212, it is specified that the SRS resource set corresponding to DCI filed “ SRS resource indicator” is composed of the first  SRS resources in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets configured by higher layer parameter srs-ResourceSetToAddModList if SRS resource set indicator field is present, or in the configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList otherwise. It is not true when SRS resource set indicator field is present and equals to "01".
Summary for change:
Clarifying in TS38.212 that if SRS resource set indicator field in DCI format 0_2 is present, when it equals to“01”, the SRS resource set corresponding to the SRS resource indicator filed in DCI format 0_2 is composed of the first SRS resources in the SRS resource set with higher srs-ResourceSetId in srs-ResourceSetToAddModList, and when SRS resource set indicator field in DCI format 0_2 equals to“00” or “10” or “11”,  the SRS resource set corresponding to the SRS resource indicator filed in DCI format 0_2 is composed of the first SRS resources in the SRS resource set with lower srs-ResourceSetId in srs-ResourceSetToAddModList.
Consequences if not approved
The restriction on SRS configuration for srs-ResourceSetToAddModListDCI-0-2 is no correct when SRS resource set indicator field in DCI format 0_2 is present and equals to“01”.
Proposed TP
--------------------------------------- Start of the TP for TS38.212-------------------------------------------
7.3.1.1.3	Format 0_2
<Unrelated part omitted>
-	SRS resource indicator – or bits, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present; otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', where 
-  if SRS resource set indicator field is not present or SRS resource set indicator field is present and equals to '00', '10' or '11', the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'; and 
-  if SRS resource set indicator field is present and equals to '01', the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set with higher srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets or in the SRS resource set with higher srs-ResourceSetId of two SRS resources sets, if any, according to the SRS resource set indicator filed if present, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'nonCodeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList', and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where   is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList, if any, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets or in the SRS resource set with higher srs-ResourceSetId of two SRS resources sets, if any, according to the SRS resource set indicator filed if present,  and associated with the higher layer parameter usage of value 'codeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.212----------------------------------------

TP on PTRS-DMRS association
Reason for change:
In TS 38.212, how to determine the association between PTRS port(s) and DMRS port(s) according to the PTRS-DMRS association filed in DCI format 0_1/0_2 for the scenario that the SRS resource set indicator field is present and equals to "00" or "01" and maxRank=2, and the scenario that the SRS resource set indicator field is absent are not captured. For these two scenarios, the association between PTRS port(s) and DMRS port(s) should be determined corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26.
Summary for change:
Clarify in TS 38.212 that for the scenarios other than the ones when the SRS resource set indicator field is present and equals "10" or "11" and maxRank=2, the association between PTRS port(s) and DMRS port(s) should be determined corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26.
Consequences if not approved
How to determine the association between PTRS port(s) and DMRS port(s) according to the PTRS-DMRS association filed in DCI format 0_1/0_2 when the SRS resource set indicator field is present and equals to "00" or "01" and maxRank=2, and when the SRS resource set indicator field is absent are not specified.
Proposed TP
--------------------------------------- Start of the TP for TS38.212-------------------------------------------
7.3.1.1.2	Format 0_1
<Unrelated part omitted>
-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1;
-	2 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field. When the SRS resource set indicator field is present and maxRank>2, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26. When the SRS resource set indicator field is present and equals "10" and "11" and maxRank=2, the MSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A; and this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26 otherwise. 
<Unrelated part omitted>
7.3.1.1.3	Format 0_2
<Unrelated part omitted>
-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRankDCI-0-2=1;
-	2 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) when one PT-RS port and two PT-RS ports are configured by maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports field. When the SRS resource set indicator field is present and maxRankDCI-0-2>2, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26 field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26. When the SRS resource set indicator field is present and equals "10" and "11" and maxRankDCI-0-2=2, the MSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A; and this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26 otherwise.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.212----------------------------------------
TP on SRS configuration for M-TRP PUSCH
Reason for change:
For Rel-17 M-TRP PUSCH transmission, up to two SRS resource sets for codebook based PUSCH can be configured, with a maximum of 2 or 4 SRS resources per SRS resource set subject to UE capability. However, in TS 38.214, it is specified that except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', the maximum number of configured SRS resources for codebook based transmission is 2, which is not aligned with the design for M-TRP PUSCH transmission.
Summary for change:
Clarify in TS 38.214 that except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', the maximum number of configured SRS resources per SRS resource set for codebook based transmission is 2.
Consequences if not approved
More than one SRS resources in each of the two SRS resource sets for codebook based M-TRP PUSCH transmission is not allowed. 
Proposed TP
--------------------------------------- Start of the TP for TS38.214-------------------------------------------
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc91695480]6.1.1.1	Codebook based UL transmission
<Unrelated part omitted>
For codebook based transmission, only one SRS resource can be indicated based on the SRI from within the SRS resource set. Except when higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2', the maximum number of configured SRS resources in each SRS resource set for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic SRS resources. 
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214-------------------------------------------

TP on Second SRS resource indicator in DCI format 0_1/0_2
Reason for change:
In NR, multiple SRS resource sets for varies usages can be configured. It is specified in TS 38.212 that  in formulas on determining the bitwidth of Second SRS resource indicator field in DCI format 0_1/0_2 is the number of configured SRS resources in the second SRS resource set. It is not clear the second SRS resource set is the second SRS resource set of which SRS resource sets. 
Summary for change:
Clarify in TS 38.212 that
-  in  is the number of configured SRS resources in the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook', and
-  in  is the number of configured SRS resources in the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodebook', and
- in  is the number of configured SRS resources in the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook', and
-  in  is the number of configured SRS resources in the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodebook'
Consequences if not approved
In the spec,  in formulas on determining the bitwidth of Second SRS resource indicator field in DCI format 0_1/0_2 is the number of configured SRS resources in the second SRS resource set of which SRS resource sets is not clear.
Proposed TP
--------------------------------------- Start of the TP for TS38.212-------------------------------------------
7.3.1.1.2	Format 0_1
<Unrelated part omitted>
-	Second SRS resource indicator – 0, or  bits,
-	 bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codebook', and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodebook'.
-	0 bit otherwise.
<Unrelated part omitted>
7.3.1.1.3	Format 0_2
<Unrelated part omitted>
-	Second SRS resource indicator – 0, or bits,
-	 bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codebook', and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook and SRS resource set indicator field is present, where   is the number of configured SRS resources in the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'nonCodebook'.
-	0 bit otherwise.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.212----------------------------------------
M-TRP BFR
TP on RRC parameters of BFD-RS sets
Reason for change:
In RAN1#108-e meeting, the following agreement was achieved to support to configure/update explicit BFD-RS set by RRC signaling and MAC CE signaling. 
	Agreement
Support to configure/update explicit BFD -RS set by RRC signaling and MAC CE signaling.


However, in current specification, RRC parameters related to BFD-RS sets have not been captured yet. 
Summary for change:
According to higher layer parameter list discussed in RAN1#108-e meeting, failureDetectionResourcesToAddModList1 and failureDetectionResourcesToAddModList2 are related to BFD-RS sets. Therefore, these two parameters can be added to TS38.213.
Consequences if not approved
RRC parameters related to BFD-RS sets are absent.
Proposed TP
--------------------------------------- Start of the TP for TS38.213-------------------------------------------
A UE can be provided, for each BWP of a serving cell, a set  of periodic CSI-RS resource configuration indexes by failureDetectionResourcesToAddModList and a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamRSListExt or candidateBeamRSSCellList for radio link quality measurements on the BWP of the serving cell. Instead of the sets  and , for each BWP of a serving cell, the UE can be provided respective two sets  and  of periodic CSI-RS resource configuration indexes by failureDetectionResourcesToAddModList1 and failureDetectionResourcesToAddModList2 that can be activated by a MAC CE [11 TS 38.321] and corresponding two sets  and  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList1 and candidateBeamRSList2, respectively, for radio link quality measurements on the BWP of the serving cell. The set  is associated with the set  and the set  is associated with the set .
--------------------------------------- End of the TP for TS38.213----------------------------------------
Clarification on BFR for PCell and PSCell
Reason for change:
In current specification, for the PCell or the PSCell and for sets  and , UE detects DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in a search space set provided by recoverySearchSpaceId. This behavior cannot be extended to mTRP BFR for PCell and PSCell, since only CBRA based RACH is supported. Similarly, other descriptions related to recoverySearchSpaceId and PRACH-ResourceDedicatedBFR shall also be restricted to the case of cell-specific BFR for PCell or the PSCell. However, in current specification, the conditions of CFRA based BFR for PCell and PSCell are not aligned. In some paragraphs, the condition is “ for the PCell or the PSCell and for sets  and ”, while the condition is “for the PCell or the PSCell” in other paragraphs. The descriptions in these paragraphs should be aligned. Otherwise, one possible understanding is that CFRA based BFR is also fit for PCell or the PSCell associated with sets  and , and sets  and .
Summary for change:
The condition of “for the PCell or the PSCell and for sets  and ” is used for all paragraphs related to CFRA based BFR (i.e., descriptions related to recoverySearchSpaceId and PRACH-ResourceDedicatedBFR).
Consequences if not approved
The condition of CFRA based BFR is unclear.
Proposed TP
--------------------------------------- Start of the TP for TS38.213-------------------------------------------
For the PCell or the PSCell, upon request from higher layers, the UE provides to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set , or , or  and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,LR threshold. 
For the SCell, upon request from higher layers, the UE indicates to higher layers whether there is at least one periodic CSI-RS configuration index or SS/PBCH block index from the set , or , or  with corresponding L1-RSRP measurements that is larger than or equal to the Qin,LR threshold, and provides the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set , or , or  and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,LR threshold, if any. 
For the PCell or the PSCell and for sets  and , a UE can be provided a CORESET through a link to a search space set provided by recoverySearchSpaceId, as described in clause 10.1, for monitoring PDCCH in the CORESET. If the UE is provided recoverySearchSpaceId, the UE does not expect to be provided another search space set for monitoring PDCCH in the CORESET associated with the search space set provided by recoverySearchSpaceId.
For the PCell or the PSCell and for sets  and , the UE can be provided, by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in clause 8.1. For PRACH transmission in slot  and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index  provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot , where  is the SCS configuration for the PRACH transmission and  is a number of slots provided by K-Mac [12, TS 38.331] or  if K-Mac is not provided, within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index  until the UE receives by higher layers an activation for a TCI state or any of the parameters tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList.
For the PCell or the PSCell, after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId for which the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI and until the UE receives an activation command for PUCCH-SpatialRelationInfo [11, TS 38.321] or is provided PUCCH-SpatialRelationInfo for PUCCH resource(s), the UE transmits a PUCCH on a same cell as the PRACH transmission using 
-	a same spatial filter as for the last PRACH transmission
-	a power determined as described in clause 7.2.1 with ,  , and  
For the PCell or the PSCell and for sets  and , after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index  for PDCCH monitoring in a CORESET with index 0.
--------------------------------------- End of the TP for TS38.213----------------------------------------
M-TRP HST-SFN
Default TCI states of SFN-ed PDSCH when time offset less than threshold
[bookmark: _GoBack]When the time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and enableTwoDefaultTCI-States is configured, default beams for SFN-ed PDSCH can reuse rule to determine TCI states as defined for Rel-16 PDSCH scheme-1a, regardless of the TCI states of CORESET with the lowest ID. However, there is no conclusion of the default beams for SFN-ed PDSCH when enableTwoDefaultTCI-States is not configured. Therefore, the Default TCI states of SFN-ed PDSCH when time offset less than threshold should be further discussed with the different transmission combinations of PDCCH and scheduled PDSCH.
In Rel-16, when enableTwoDefaultTCI-States is not configured for PDSCH and the time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the PDSCH is QCL-ed with the CORESET with the lowest ID. Therefore, to consistent with Rel-16 specs, the PDSCH should also be QCL-ed with the CORESET with the lowest ID regardless whether SFN-ed PDCCH is configured or not. The detail solutions for SFN-ed PDSCH can be considered in proposal 1 as shown below.
Proposal 1:
· If single-TRP PDCCH and SFN-ed PDSCH is configured, and enableTwoDefaultTCI-States is not configured for PDSCH scheduled by DCI Formats 1_0/1_1/1_2, if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, 
· UE applies the activated TCI state of the CORESET with the lowest CORESET ID in the latest slot when receiving the PDSCH.
· If SFN-ed PDCCH and SFN-ed PDSCH is configured, and enableTwoDefaultTCI-States is not configured for PDSCH scheduled by DCI Formats 1_0/1_1/1_2, if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, 
· UE applies the first TCI state of the CORESET with the lowest CORESET ID in the latest slot when receiving the PDSCH.
 
Default TCI states of PDSCH with absent TCI field
In Rel-16, when the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or greater than the threshold timeDurationForQCL but there is no TCI field in the DCI scheduling PDSCH, the PDSCH follows the TCI state of the scheduling PDCCH. However, in Rel-17, it may not work when the transmission schemes of PDCCH and scheduled PDSCH are not consistent. There are three cases with inconsistent transmission schemes of PDCCH and scheduled PDSCH:
· Case 1: SFN-ed PDSCH + SFN-ed PDCCH 
· Case 2: Non SFN-ed PDSCH+ SFN-ed PDCCH
· Case 3: SFN-ed PDSCH+ non SFN-ed PDCCH
The solutions for default TCI states of PDSCH with absent TCI field for the case 1/2 have been solved in #107-e meeting. And for case 3, it is agreed in #108-e meeting that TCI field should be always present in DCI formats 1_1 and 1_2 for SFN PDSCH transmission with scheduling offset larger than threshold timeDurationForQCL if applicable. But whether the above assumption is applicable for UE not capable of dynamic switching should be further discussed in this meeting.
In our opinion, the solution for case 3 should be associated with the UE capability of dynamic switching. When PDSCH is configured with SFN-ed scheme by RRC and UE is capable of dynamic switching between single TRP and SFN, the legacy solutions of default beams for PDSCH can be reused, i.e. the PDSCH can follow TCI state of the scheduling PDCCH. However, if UE is not capable of dynamic switching and SFN-ed PDSCH is configured by RRC, the UE usually prepares to use two receive beams and enhanced receiver algorithm for SFN-ed PDSCH. If UE still reuse the legacy solutions to follow only one TCI state of scheduling no-SFN PDCCH, which is equivalent to dynamically switching to S-TRP, the performance of demodulation PDSCH indicated with one TCI state will not be guaranteed. Therefore, if the UE is not capable of dynamic switching between single TRP and SFN, PDSCH is not expected to be scheduled by a DCI with TCI state field absent.
Proposal 2: 
· When SFN-ed PDSCH are configured by RRC and PDCCH is not configured with SFN scheme, if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL, the default TCI states for SFN-ed PDSCH should be associated with the UE capability of dynamic switching.
· If the UE is capable of dynamic switching between single TRP and SFN, the UE applies QCL assumptions of the CORESET that schedules the PDSCH when receiving the PDSCH
· If the UE is not capable of dynamic switching between single TRP and SFN, PDSCH is not expected to be scheduled by a DCI with TCI state field absent.
Enhancements on BFR
Maximum number of monitored BFD RSs
Based on agreements in #106bis-e meeting, the maximum number of monitored BFD RS is based on UE capability and whether to extend the maximum number of monitored BFD RS should be studied and discussed. In our opinion, BFD RSs should be extended for more accurate beam detection and failure recovery. Moreover, in order to ensure that UE can monitor two or more CORESETs as much as possible, our suggestion is to extend 4 monitored BFD RSs in a BFR RS set. 
Proposal 3: 
· The maximum number of monitored BFD RSs can be extended to 4.
Implicit BFD RS configuration
If the number of BFD RSs determined from active TCI states of CORESETs for PDCCH monitoring is larger than the supported number of monitored BFD RS, the detail rules for selecting multiple BFD RSs for implicit BFD RS configuration should be specified. Furthermore, in order to more accurately reflect the two beams quality of the SFN-ed transmission, if there are CORESETs activated with two TCI states in a BWP, the SFN-ed CORESET can be detected with higher priority.
Proposal 4: 
· For implicit BFD RS configuration for cell-specific BFR, the detail rules for selecting multiple BFD RSs for implicit BFD RS configuration should be specified. Furthermore, the CORESET activated with two TCI states can be detected with higher priority.
Explicit BFD RS configuration
Similar as implicit BFD configuration, in order to more accurately reflect quality of the SFN-ed transmission with two beams, it’s important for UE to simultaneously detect and measure two SFN-ed beams for explicit BFD configuration. Therefore, defining new BFD RS pairs is preferred for explicit BFD configuration. 
Proposal 5: 
· For explicit BFD RS configuration for cell specific BFR, defining CSI-RS resource or SSB pairs as BFD RS is supported.
Conclusions
In this contribution, we provide our views on maintenance issues of Rel-17 MTRP enhancements. We propose several TPs on M-TRP PUSCH and M-TRP BFR. Besides, we have the following proposals on HST-SFN:
Proposal 1:
· If single-TRP PDCCH and SFN-ed PDSCH is configured, and enableTwoDefaultTCI-States is not configured for PDSCH scheduled by DCI Formats 1_0/1_1/1_2, if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, 
· UE applies the activated TCI state of the CORESET with the lowest CORESET ID in the latest slot when receiving the PDSCH.
· If SFN-ed PDCCH and SFN-ed PDSCH is configured, and enableTwoDefaultTCI-States is not configured for PDSCH scheduled by DCI Formats 1_0/1_1/1_2, if the time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, 
· UE applies the first TCI state of the CORESET with the lowest CORESET ID in the latest slot when receiving the PDSCH.
Proposal 2: 
· When SFN-ed PDSCH are configured by RRC and PDCCH is not configured with SFN scheme, if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL, the default TCI states for SFN-ed PDSCH should be associated with the UE capability of dynamic switching.
· If the UE is capable of dynamic switching between single TRP and SFN, the UE applies QCL assumptions of the CORESET that schedules the PDSCH when receiving the PDSCH
· If the UE is not capable of dynamic switching between single TRP and SFN, PDSCH is not expected to be scheduled by a DCI with TCI state field absent.
Proposal 3: 
· The maximum number of monitored BFD RSs can be extended to 4.
Proposal 4: 
· For implicit BFD RS configuration for cell specific BFR, the detail rules for selecting multiple BFD RSs for implicit BFD RS configuration should be specified. Furthermore, the CORESET activated with two TCI states can be detected with higher priority.
Proposal 5: 
· For explicit BFD RS configuration for cell specific BFR, defining CSI-RS resource or SSB pairs as BFD RS is supported.
