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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#107-e meeting, several agreements were made mainly on multi-TRP based PDCCH/PUSCH/PUCCH. In this contribution, we further discuss the remaining issues under each category and make some proposals.
2. [bookmark: OLE_LINK25][bookmark: OLE_LINK26]Remaining issues on PDCCH
2.1. Reference PDCCH candidate for SPS release DCI
In RAN1 #106-e meeting [1], following agreement was achieved on reference PDCCH candidate for SPS release DCI.
	Agreement
For the issues involving a timeline for/related to DCI decoding, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used as a reference. This includes at least the following issues
· For N timeline and the HARQ ACK slot offset in the case that DL DCI does not schedule PDSCH but requests HARQ-Ack: SPS release DCI, SCell dormancy indication, requesting Type-3 HARQ-Ack codebook
· For SPS PDSCH cancelation timeline (14 symbols)
· For PUCCH resource overriding timeline (N3)
· For starting drx-InacitivityTimer
· For timeline to send PRACH in response to PDCCH order
· For PDSCH / AP-CSI-RS reception preparation time with cross carrier scheduling with different SCS’s for PDCCH and PDSCH / AP-CSI-RS, i.e., minimum scheduling delay Npdsch and Ncsirs
· For PHR timeline conditions for virtual versus actual PHR
· For TPC application time window to determine whether a TPC command is applicable or not
· For CPU occupation duration for AP-CSI
For the following issue, the PDCCH candidate that starts earlier in time among the two linked PDCCH candidates is used as a reference:
· For determining the most recent transmission of SRS resource(s) identified by the SRI


For the single-TRP based PDCCH transmission, it is defined that UE provides ACK/NACK in response to a SPS PDSCH release after 𝑁 symbols from the last symbol of a PDCCH providing the SPS PDSCH release. For the multiple-TRP based PDCCH transmission, when TDM based PDCCH repetition is configured, it was agreed that reference PDCCH candidate as the starting position for N symbols is the PDCCH candidate that ends later in time among the two linked PDCCH candidates. However, it seems that current TS28.213 does not capture the reference PDCCH candidate as the starting position for N symbols when the PDCCH reception includes two PDCCH candidates from two linked search space sets based on searchSpaceLinking. To address this issue, the following TP can be considered.
Proposal 1: For the reference PDCCH candidate for SPS release DCI, adopt the following TP in TS 38.213 V17.1.0:
	10.2	PDCCH validation for DL SPS and UL grant Type 2
--- start of TP ---
If the PDCCH reception includes two PDCCH candidates from two linked search space sets based on searchSpaceLinking, for the purpose of determining the time offset between the reception of the DL DCI and the corresponding HARQ-ACK information, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used. A UE is expected to provide HARQ-ACK information in response to a SPS PDSCH release after  symbols from the last symbol of a PDCCH providing the SPS PDSCH release. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the SPS PDSCH release,  for ,  for , and  for , otherwise,  for ,  for ,  for ,  for ,  for , and  for , wherein  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH providing the SPS PDSCH release and the SCS configuration of a PUCCH carrying the HARQ-ACK information in response to a SPS PDSCH release.
--- end of TP ---


2.2. The ambiguity issue between AL8 and AL16 candidates
In RAN1 #107-e meeting [2], following agreement was achieved on the ambiguity issue between AL8 and AL16 candidates in the presence of PDCCH repetition.
	Agreement
To address the ambiguity issue between AL8 and AL16 candidates in the presence of PDCCH repetition:
· For two linked AL8 PDCCH candidates in a first and second SS sets and two linked AL16 candidates in a third and fourth SS sets, UE expects different starting CCEs in a CORESET for any of the linked AL8 candidates and any of the linked AL16 candidates if the CORESET spans one OFDM symbol (i.e., Case c1 is not expected by UE)
· If two PDCCH candidates with AL8 and AL16 have the same start CCE in a CORESET with one OFDM symbol: 
· When at least one of the AL8 or AL16 candidates is linked with other PDCCH candidate, and UE receives a DCI on any of the AL8 or AL16 candidates, a scheduled PDSCH by the DCI is rate matched around the AL16 candidate and any PDCCH candidate linked with any of the AL8 or AL16 candidates (i.e., rate matching in Cases a, b and c2 is around the union of candidates)
· When one of the AL8 candidate or the AL16 candidate is linked to another PDCCH candidate for PDCCH repetition (i.e., Cases a or b), interpretation of a detected DCI via any of the first or second PDCCH candidates is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).
· FFS (to be resolved in this meeting): Whether/how to resolve potentially ambiguity for PUCCH resource determination for Case c2
· FFS (to be resolved in this meeting): Whether the above is applicable to non-interleaved CORESET only or both interleaved and non-interleaved CORESET


In RAN1 #107-e meeting, regarding the potential ambiguity for PUCCH resource determination, the following two cases are discussed.
Updated FL Proposal 3-B: In the previous agreement, the two FFS’s are addressed as below:
· If two PDCCH candidates with AL8 and AL16 have the same start CCE in a CORESET with one OFDM symbol: 
· When the two PDCCH candidates are in a first SS set that is linked to a second SS set, and the second SS set has lower ID compared to the first SS set 
· Alt1: UE expects the linked AL8 candidate and the linked AL16 candidate in the second SS set to also have the same start CCE 
· Alt2: If the linked AL8 candidate and the linked AL16 candidate in the second SS set do not have the same start CCE, the one with lower starting CCE is assumed for PUCCH resource determination for HARQ-Ack when DL DCI is detected via any of the AL8 candidate or AL16 candidate in the first SS set and the corresponding PUCCH resource set has a size larger than eight
· The above (including the previous agreement) is applicable to non-interleaved CORESET
It is agreed that when DL DCI is transmitted via PDCCH repetition, for PUCCH resource determination for HARQ-ACK when the corresponding PUCCH resource set has a size larger than eight, starting CCE index and number of CCEs is determined based on the CORESET associated with the lowest SS set ID. For the case c2, two PDCCH candidates with AL8 and AL16 may have different start CCE in a CORESET with one OFDM symbol. Therefore, it is ambiguous whether the PUCCH resource determination is based on start CCE for AL8 or AL16 PDCCH candidate.
When the two PDCCH candidates are in a first SS set that is linked to a second SS set, and the second SS set has lower ID compared to the first SS set, if a restriction that UE expects the linked AL8 candidate and the linked AL16 candidate in the second SS set to also have the same start CCE, it can be consistent with the prior agreement of PUCCH resource determination. In addition, it requires less standard effort. Comparing with Alt2, Alt1 is consistent with the PUCCH resource determination and is a simpler solution. Therefore, we support Alt1.
Proposal 2: For the ambiguity for PUCCH resource determination for Case c2, we support Alt1.

3. Remaining issues on PUSCH
3.1. Power control
In Rel-16, if the single TRP based PUSCH is not scheduled by DCI 0_0 and PUSCH-PathlossReferenceRS is not configured, the PL-RS can be determined by the PL-RS for the SRS resource set with an SRS resource associated with the PUSCH. For the M-TRP based PUSCH repetition, since there are two SRS resource sets and each corresponds to a TRP, the PL-RS for the two TRPs should be determined.
For multi-TRP based PUSCH repetition, when the PUSCH transmission is not scheduled by DCI format 0_0 (e.g., DCI 0_1, DCI 0_2) and is not provided PUSCH-PathlossReferenceRS, the PL-RS for PUSCH targeting the first TRP is the same as the PL-RS of SRS resource in the first SRS resource set, where the SRS resource is associated with the PUSCH transmission targeting the first TRP; the PL-RS for PUSCH targeting the second TRP is the same as the PL-RS of SRS resource in the second SRS resource set, where the SRS resource in the second set is associated with the PUSCH transmission targeting the second TRP.
Proposal 3: When the PUSCH transmission is not scheduled by DCI format 0_0 and PUSCH-PathlossReferenceRS is not configured, adopt the following TP in TS 38.213 V17.1.0:
	7.1.1	UE behaviour
--- start of TP ---
[bookmark: _GoBack]-	If the PUSCH transmission is not scheduled by DCI format 0_0, and if the UE is provided enableDefaultBeamPL-ForSRS and is not provided PUSCH-PathlossReferenceRS and PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index  as for an SRS resource set with an SRS resource associated with 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’ or ‘nonCodebook’,  first and second RS resource indexes  are the same as respective RS resource index  for the first and second SRS resource sets with an SRS resource associated with the PUSCH transmission, respectively.
--- end of TP ---


3.2. A-SRS triggering
In Rel-15, the aperiodic SRS resource set is triggered by the SRS request field in DCI. In detail, the triggered aperiodic SRS resource set is the SRS resource set with aperiodicSRSResourceTrigger set to the value indicated by the SRS request field or an entry in aperiodicSRS-ResourceTriggerList set to the value indicated by the SRS request field.
For the multi-TRP/panel based scenario in Rel-17, SRS transmission targeting towards different TRPs can enhance the reliability and improve the coverage. To schedule the two aperiodic SRS transmissions flexibly, a second SRS request field can be added in the DCI to trigger the second aperiodic SRS resource set toward the second TRP.
In detail, among the aperiodic SRS resource sets for the first TRP, the first aperiodic SRS resource set is the SRS resource set with aperiodicSRSResourceTrigger set to the value indicated by the first SRS request field or an entry in aperiodicSRS-ResourceTriggerList set to the value indicated by the first SRS request field. Among the aperiodic SRS resource sets for the second TRP, the second aperiodic SRS resource set is the SRS resource set with aperiodicSRSResourceTrigger set to the value indicated by the second SRS request field or an entry in aperiodicSRS-ResourceTriggerList set to the value indicated by the second SRS request field. Therefore, a second SRS request field can be added in the DCI and the first and second SRS request fields are used to trigger the first and second aperiodic SRS resource sets toward the first and second TRPs respectively.
Proposal 4: A second SRS request field can be added in the DCI and the first and second SRS request fields are used to trigger the first and second aperiodic SRS resource sets toward the first and second TRPs respectively.
4. [bookmark: OLE_LINK16]Conclusion
In this contribution, we discuss the issues need to be clarified in Rel-17 NR MIMO. The proposals are summarized below:
Proposal 1: For the reference PDCCH candidate for SPS release DCI, adopt the following TP in TS 38.213 V17.1.0:
	10.2	PDCCH validation for DL SPS and UL grant Type 2
--- start of TP ---
If the PDCCH reception includes two PDCCH candidates from two linked search space sets based on searchSpaceLinking, for the purpose of determining the time offset between the reception of the DL DCI and the corresponding HARQ-ACK information, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used. A UE is expected to provide HARQ-ACK information in response to a SPS PDSCH release after  symbols from the last symbol of a PDCCH providing the SPS PDSCH release. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the SPS PDSCH release,  for ,  for , and  for , otherwise,  for ,  for ,  for ,  for ,  for , and  for , wherein  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH providing the SPS PDSCH release and the SCS configuration of a PUCCH carrying the HARQ-ACK information in response to a SPS PDSCH release.
--- end of TP ---


Proposal 2: For the ambiguity for PUCCH resource determination for Case c2, we support Alt1.
Proposal 3: When the PUSCH transmission is not scheduled by DCI format 0_0 and PUSCH-PathlossReferenceRS is not configured, adopt the following TP in TS 38.213 V17.1.0:
	7.1.1	UE behaviour
--- start of TP ---
-	If the PUSCH transmission is not scheduled by DCI format 0_0, and if the UE is provided enableDefaultBeamPL-ForSRS and is not provided PUSCH-PathlossReferenceRS and PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index  as for an SRS resource set with an SRS resource associated with 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’ or ‘nonCodebook’,  first and second RS resource indexes  are the same as respective RS resource index  for the first and second SRS resource sets with an SRS resource associated with the PUSCH transmission, respectively.
--- end of TP ---


Proposal 4: A second SRS request field can be added in the DCI and the first and second SRS request fields are used to trigger the first and second aperiodic SRS resource sets toward the first and second TRPs respectively.
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