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Introduction
This contribution describes our view on the remaining issues of enhancements on M-TRP beam management, SRS and CSI enhancement based on agreements in last RAN1 e-meetings.  
Beam management for Multi-TRP operation
Beam update for PUCCH in M-DCI case
According to the discussion during RAN1-108 e-meeting, as for the PUCCH spatial filter recovery, the following proposal was proposed as below:
Proposal: After 28 symbols from receiving the BFR response, if a BFD –RS set on a spCell/PUCCH -SCell fails, the UL spatial filter for PUCCH resource(s) associated with the failed BFD –RS set on the spCell/PUCCH -SCell  is updated by the RS resource associated with the latest reported new candidate beam for the failed BFD –RS set (if found) , and the power control parameter for the corresponding PUCCH transmission is set to  [qu=0], qd= q new , and  [l=0], where q new  is the RS resource associated with the latest reported new candidate beam for the failed BFD –RS set, if
1. the PUCCH resource is provided with spatial relation info,
2. SR is not transmitted or is transmitted on PUCCH not associated with this failed BFR -RS set, and
3. the failed BFD –RS set on the spCell/PUCCH -SCell is indicated in the TRP –specific BFR MAC-CE
Regarding the association between the PUCCH resource(s) and the failed BFD –RS set:
•         Alt-1: Introduce CORESETPoolIndex configured in each P/SP PUCCH resource to define the association between PUCCH resource(s) and the failed BFD  
For AP PUCCH resource, the associated CORESETPoolIndex is identified based on the CORESETPoolIndex for CORESET with scheduling PDCCH (Same as R16)
Above is applicable for mDCI based mTRP operation.
•         Alt-2: The association between the PUCCH resource(s) and the failed BFD –RS set can be done by the PUCCH group for group-based spatial relation info update associated with each BFD -RS set.
According to the agreement in RAN1-107 e-meeting [1], UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set. It means that the spatial filter of the PUCCH-SR resource/SR configuration associated with BFD-RS set#0 is aligned with the BFD-RS set#1. In this case, the spatial filter of the PUCCH-SR resource/SR configuration associated with BFD-RS set#0 can be recovered to the  of the BFD-RS set#1 if it is failed. Thus it is not reasonable for PUCCH-SR resource/SR configuration. Thus we prefer to introduce CORESETPoolIndex for each PUCCH resource and the beam for the PUCCH resource will be updated to q new  of the BFD-RS set i corresponding to CORESETPoolIndex i.  
Agreement
On the PUCCH-SR resource/SR configurations selection rule when SR is triggered and 2 PUCCH-SR resource/SR configurations are configured, the UE triggers the PUCCH-SR resource/SR configuration that is associated with failed BFD-RS set.
Proposal 1: Support to introduce CORESETPoolIndex for each PUCCH resource for beam update for PUCCH in M-DCI case.
Beam update for CORESET in S-DCI case
In RAN1-106 e-meeting [2], the agreement on PDCCH beam update in M-DCI case can be seen as below:
Agreement
· For the case of all CORESETs with 1 activated TCI state per CORESET, after 28 symbols from receiving the BFR response, the QCL assumption of all CORESETs associated with the failed BFD-RS set reported in the MAC-CE for TRP-specific BFR is updated by the RS resource associated with the latest reported new candidate beam (if found) associated with the failed BFD-RS set
· FFS: How to associate CORESET(s) with failed BFD-RS set
· FFS: SCS configuration of 28 symbols
· FFS: Update of QCL assumption for other DL channels/RSs, UL spatial filter/power control assumption for PUCCH, and other UL channels/RSs 
· FFS: the case of CORESETs with 2 activated TCI states per CORESET. 
· The above applies to SCell and SpCell
· The above applies at least for the multi-DCI case
But for S-DCI case, how to update the beam for CORESET is not concluded. From our point of view, if the BFD-RS set and NBI-RS set is configured for per-TRP BFR for S-DCI case, but there is no conclusion on how to update the PDCCH beam, it will be meaningless for the specification on BFD-RS set and NBI-RS set configuration for S-DCI case. Thus in order to update the beam for CORESET in S-DCI case, we prefer to introduce the association between CORESETs and BFD RS set.
Proposal 2: Support the association between CORESETs and BFD RS set for S-DCI case.
SRS enhancement
According to the agreement in RAN1-108 e-meeting [3], the following TP on Rel-17 SRS enhancement was achieved. The agreements on SRS enhancement are highlighted with green.
	[bookmark: _Hlk92396614]----------------Start of TP for TS38.214---------------------
6.2.1.1	UE SRS frequency hopping procedure







For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4}  or  R∈{1,2,3,4,5,6,7,8,10,12,14} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the  symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within an SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters , and defined in clause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns >=4, R >= 2), each of the antenna ports of the SRS resource in each slot is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the  two  pairs is according to the SRS hopping parameters , and ,where  should be divisible by .
For operation with shared spectrum channel access, the UE does not expect that multiple hops of an SRS resource transmission are in different RB sets.

A UE may be configured adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  symbols when frequency hopping is configured with R=1. A UE may be configured  adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across two   pairs of R adjacent OFDM symbols, when frequency hopping is configured with R=2,  and should be divisible by . Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource.

A UE may be configured symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For , when frequency hopping is configured with R=2, intra-slot and inter-slot hopping is supported with each of the antenna ports of the SRS resource mapped to different sets of subcarriers across  two pairs of R adjacent OFDM symbol(s) of the resource in each slot, where  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource in each slot. For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with each of the antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot.
----------------End of TP for TS38.214---------------------


In current specification [4], it describes that the repetition R2, and should be divisible by when frequency hopping is configured for aperiodic SRS resource. It is not consistent with the above agreement which says that the repetition R2, and should be divisible by . In addition, for Ns ≥ 4, when frequency hopping is configured with R ≥ 2, intra-slot and inter-slot hopping is supported with each of the antenna ports of the SRS resource mapped to different sets of subcarriers across  pairs of R adjacent OFDM symbol(s) of the resource in each slot, where  should be divisible by R. In order to make   be divisible by R, Ns should be larger than R for periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping, which is similar to the aperiodic SRS resource with intra-slot frequency hopping configuration. Thus, we provide the following TP.
Proposal 3: Adopt the following TP on SRS enhancement to 38.214
	----------------Start of TP for TS38.214---------------------
6.2.1.1	UE SRS frequency hopping procedure







For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} or R∈{1,2,3,4,5,6,7,8,10,12,14} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the  symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within an SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters , and defined in clause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns ≥ 4, R ≥ 2), each of the antenna ports of the SRS resource in each slot is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the  pairs is according to the SRS hopping parameters , and , where  should be divisible by .
For operation with shared spectrum channel access, the UE does not expect that multiple hops of an SRS resource transmission are in different RB sets.

A UE may be configured  adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  symbols when frequency hopping is configured with R=1. A UE may be configured Ns ≥ 4 adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  pairs of R adjacent OFDM symbols, when frequency hopping is configured with R ≥ 2, Ns≥ >R and Ns  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource.

A UE may be configured symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured  symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For Ns ≥ 4, when frequency hopping is configured with R ≥ 2 and Ns>R, intra-slot and inter-slot hopping is supported with each of the antenna ports of the SRS resource mapped to different sets of subcarriers across  pairs of R adjacent OFDM symbol(s) of the resource in each slot, where  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource in each slot. For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with each of the antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot.
----------------End of TP for TS38.214---------------------


CSI enhancement
In current specification in 38.214 [4], there are Enhanced Type II CSI feedback and Further Enhanced Type II Port Selection CSI feedback, and there are respectively given in Clause 5.2.2.2.5 and in Clause 5.2.2.2.7. However, it is not accurately referred in Clause 5.2.3 on CSI reporting using PUSCH. In order to address this issue, we provide the following TP.
Proposal 4: Adopt the following TP on Further enhanced Type II Port selection codebook to 38.214
	----------------Start of TP for TS38.214---------------------
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[bookmark: _Hlk500827675]A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 or DCI format 0_2 which triggers an aperiodic CSI trigger state.
When a DCI format 0_1 schedules two PUSCH allocations, the aperiodic CSI report is carried on the second scheduled PUSCH. When a DCI format 0_1 schedules more than two PUSCH allocations, the aperiodic CSI report is carried on the penultimate scheduled PUSCH.
[bookmark: _Hlk91608382]An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I, Type II, Enhanced Type II and Further Enhanced Type II Port Selection CSI. 
A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 or DCI format 0_2 which activates a semi-persistent CSI trigger state. DCI format 0_1 and DCI format 0_2 contains a CSI request field which indicates the semi-persistent CSI trigger state to activate or deactivate. Semi-persistent CSI reporting on the PUSCH supports Type I, Type II with wideband, and sub-band frequency granularities, Enhanced Type II and Further Enhanced Type II Port Selection CSI. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH except that semi-persistent CSI reporting on PUSCH activated by a DCI format is not expected to be multiplexed with uplink data on the PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I wideband and sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
For Type I, Type II, Enhanced Type II and Further Enhanced Type II Port Selection CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 has a fixed payload size and is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2. 
· For Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword (if reported). Part 2 contains PMI (if reported), LI (if reported) and contains the CQI for the second codeword (if reported) when RI is larger than 4. For a CSI-ReportConfig configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, Part 1 contains RI(s), CRI(s), CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains the CQI(s) for the second codeword (if reported) when RI is larger than 4, LIs (if reported) and PMI(s).
· For Type II CSI feedback, Part 1 contains RI (if reported), CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see Clause 5.2.2.2.3). The fields of Part 1 – RI (if reported), CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded. Part 2 contains the PMI and LI (if reported) of the Type II CSI. The elements of ,  (if reported) and  (if reported) are reported in the increasing order of their indices, , where the element of the lowest index is mapped to the most significant bits and the element of the highest index is mapped to the least significant bits. Part 1 and 2 are separately encoded. 
· For Enhanced Type II CSI feedback (see Clause 5.2.2.2.5) and Further Enhanced Type II Port Selection CSI feedback (see Clause 5.2.2.2.57), Part 1 contains RI (if reported), CQI, and an indication of the overall number of non-zero amplitude coefficients across layers. The fields of Part 1 – RI (if reported), CQI, and the indication of the overall number of non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the PMI of the Enhanced Type II or Further Enhanced Type II Port Selection CSI. Part 1 and 2 are separately encoded.
----------------End of TP for TS38.214---------------------


 
Conclusion
In this contribution, we discuss about the remaining issues of enhancements on M-TRP beam management, SRS and CSI enhancement. Based on above discusses, we provide the following proposals.
Proposal 1: Support to introduce CORESETPoolIndex for each PUCCH resource for beam update for PUCCH in M-DCI case.
Proposal 2: Support the association between CORESETs and BFD RS set for S-DCI case.
Proposal 3: Adopt the following TP on SRS enhancement to 38.214
	----------------Start of TP for TS38.214---------------------
6.2.1.1	UE SRS frequency hopping procedure







For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} or R∈{1,2,3,4,5,6,7,8,10,12,14} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the  symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within an SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters , and defined in clause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns ≥ 4, R ≥ 2), each of the antenna ports of the SRS resource in each slot is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the  pairs is according to the SRS hopping parameters , and , where  should be divisible by .
For operation with shared spectrum channel access, the UE does not expect that multiple hops of an SRS resource transmission are in different RB sets.

A UE may be configured  adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  symbols when frequency hopping is configured with R=1. A UE may be configured Ns ≥ 4 adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  pairs of R adjacent OFDM symbols, when frequency hopping is configured with R ≥ 2, Ns≥ >R and Ns  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource.

A UE may be configured symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured  symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For Ns ≥ 4, when frequency hopping is configured with R ≥ 2 and Ns>R, intra-slot and inter-slot hopping is supported with each of the antenna ports of the SRS resource mapped to different sets of subcarriers across  pairs of R adjacent OFDM symbol(s) of the resource in each slot, where  should be divisible by R. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource in each slot. For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with each of the antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot.
----------------End of TP for TS38.214---------------------


Proposal 4: Adopt the following TP on Further enhanced Type II Port selection codebook to 38.214
	----------------Start of TP for TS38.214---------------------
5.2.3	CSI reporting using PUSCH
A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 or DCI format 0_2 which triggers an aperiodic CSI trigger state.
When a DCI format 0_1 schedules two PUSCH allocations, the aperiodic CSI report is carried on the second scheduled PUSCH. When a DCI format 0_1 schedules more than two PUSCH allocations, the aperiodic CSI report is carried on the penultimate scheduled PUSCH.
An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I, Type II, Enhanced Type II and Further Enhanced Type II Port Selection CSI. 
A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 or DCI format 0_2 which activates a semi-persistent CSI trigger state. DCI format 0_1 and DCI format 0_2 contains a CSI request field which indicates the semi-persistent CSI trigger state to activate or deactivate. Semi-persistent CSI reporting on the PUSCH supports Type I, Type II with wideband, and sub-band frequency granularities, Enhanced Type II and Further Enhanced Type II Port Selection CSI. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH except that semi-persistent CSI reporting on PUSCH activated by a DCI format is not expected to be multiplexed with uplink data on the PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I wideband and sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
For Type I, Type II, Enhanced Type II and Further Enhanced Type II Port Selection CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 has a fixed payload size and is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2. 
· For Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword (if reported). Part 2 contains PMI (if reported), LI (if reported) and contains the CQI for the second codeword (if reported) when RI is larger than 4. For a CSI-ReportConfig configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, Part 1 contains RI(s), CRI(s), CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains the CQI(s) for the second codeword (if reported) when RI is larger than 4, LIs (if reported) and PMI(s).
· For Type II CSI feedback, Part 1 contains RI (if reported), CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see Clause 5.2.2.2.3). The fields of Part 1 – RI (if reported), CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded. Part 2 contains the PMI and LI (if reported) of the Type II CSI. The elements of ,  (if reported) and  (if reported) are reported in the increasing order of their indices, , where the element of the lowest index is mapped to the most significant bits and the element of the highest index is mapped to the least significant bits. Part 1 and 2 are separately encoded. 
· For Enhanced Type II CSI feedback (see Clause 5.2.2.2.5) and Further Enhanced Type II Port Selection CSI feedback (see Clause 5.2.2.2.57), Part 1 contains RI (if reported), CQI, and an indication of the overall number of non-zero amplitude coefficients across layers. The fields of Part 1 – RI (if reported), CQI, and the indication of the overall number of non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the PMI of the Enhanced Type II or Further Enhanced Type II Port Selection CSI. Part 1 and 2 are separately encoded.
----------------End of TP for TS38.214---------------------
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