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1. [bookmark: _Ref521334010]Introduction
In RAN #102 meeting, specifying enhancement for asymmetric DL sTRP/UL mTRP was agreed and the following objective was approved in the WID for Rel-19 NR MIMO [1]:
	· Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g. UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 
· Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP. 


In this contribution, possible enhancements on two closed-loop PC adjustment states for SRS and pathloss calculation for UL transmissions to UL TRP(s) in asymmetric DL sTRP/UL mTRP deployment scenarios are discussed.
2. Discussion
2.1. Two closed-loop PC adjustment states for SRS
In Rel-18, only one SRS closed-loop PC adjustment state is supported when the SRS power control is not tied with PUSCH power control (i.e., the SRS closed-loop PC adjustment state is separate from PUSCH), and DCI format 2_3 is used to indicate the TPC command for SRS. As the two UL Rx nodes differ in power rating in asymmetric DL sTRP/UL mTRP deployment scenarios, it will be beneficial to support two closed-loop PC adjustment states for SRS, both separate from PUSCH.
To facilitate two closed-loop PC adjustment states for SRS, both separate from PUSCH, the following issues should be addressed:
· Issue 1: How to associate the SRS closed-loop PC adjustment states and SRS?
· Issue 2: How to indicate two TPC commands for the two SRS closed-loop PC adjustment states, respectively?
· Issue 3: Methodology on calculating the two SRS closed-loop PC adjustment states.
Association of SRS closed-loop PC adjustment states and SRS
In Rel-18, under unified TCI framework, for an SRS transmission in an SRS resource set associated with a TCI state, the closed-loop index (i.e., SRS PC adjustment state index) of the SRS transmission is determined as follows:
· if the SRS resource set is configured with followUnifiedTCI-StateSRS, the SRS closed-loop index associated with the indicated TCI-State or TCI-UL-State is used;
· if the SRS resource set is not configured with followUnifiedTCI-StateSRS, but the SRS resource(s) in the SRS resource set are configured with TCI-State or TCI-UL-State, the SRS closed-loop index associated  with the indicated TCI-State or TCI-UL-State of an SRS resource with lowest SRS-ResourceId in the SRS resource set is used.
In Rel-18, how to determine the closed-loop index of an SRS transmission in an SRS resource set not associated with a TCI state is not specified. 
On determination of closed-loop index of SRS transmission for two closed-loop PC adjustment states for SRS, both separate from PUSCH, for an SRS transmission in an SRS resource set associated with a TCI state, the legacy scheme can be reused. For SRS transmission not associated with a TCI state, configuring closed-loop index for SRS resource(s)/SRS resource set can be considered.
[bookmark: _Ref158288933]Proposal 1: On determination of closed-loop index of SRS transmission for two closed-loop PC adjustment states for SRS, both separate from PUSCH, for an SRS transmission in an SRS resource set associated with a TCI state, the legacy scheme is reused, i.e., 
· if the SRS resource set is configured with followUnifiedTCI-StateSRS, the SRS closed-loop index associated with the indicated TCI-State or TCI-UL-State is used;
· if the SRS resource set is not configured with followUnifiedTCI-StateSRS, but the SRS resource(s) in the SRS resource set are configured with TCI-State or TCI-UL-State, the SRS closed-loop index associated with the indicated TCI-State or TCI-UL-State of an SRS resource with lowest SRS-ResourceId in the SRS resource set is used.
[bookmark: _Ref158288951]Proposal 2: On determination of closed-loop index of SRS transmission for two closed-loop PC adjustment states for SRS, both separate from PUSCH, for SRS transmission not associated with a TCI state, configuring closed-loop index for SRS resource(s)/SRS resource set is considered.
TPC indication
In Rel-18, when the closed-loop PC adjustment state for SRS is separate from PUSCH, DCI format 2_3 is used to indicate the TPC command for SRS. 
To indicate TPC commands for two closed-loop PC adjustment states for SRS, both separate from PUSCH, extension of DCI format 2_3 can be considered. There are two ways to extend DCI format 2_3 to support indicating TPC commands for the two closed-loop PC adjustment states for SRS:
· Alt 1: Allowing indicate two TPC commands for a UL carrier of the UE in DCI format 2_3;
· Alt 2: Allowing indicate closed-loop index corresponding to the TPC command for a UL carrier of the UE in DCI format 2_3.
[bookmark: _Ref158288960]Proposal 3: On TPC indication for two closed-loop PC adjustment states for SRS, both separate from PUSCH, extension of DCI format 2_3 is considered.
[bookmark: _Ref158288974]Proposal 4: On TPC indication for two closed-loop PC adjustment states for SRS, both separate from PUSCH, if extension of DCI format 2_3 is adopted, the following alternatives are considered:
· Alt 1: Allowing indicate two TPC commands for a UL carrier of the UE in DCI format 2_3;
· Alt 2: Allowing indicate closed-loop index corresponding to the TPC command for a UL carrier of the UE in DCI format 2_3.
Calculation methodology of SRS closed-loop PC adjustment state
To facilitate two closed-loop PC adjustment states for SRS, both separate from PUSCH, on calculating SRS closed-loop PC adjustment state, for each closed-loop index, the same methodology as that in Rel-18 can be used.
[bookmark: _Ref158288988]Proposal 5: To facilitate two closed-loop PC adjustment states for SRS, both separate from PUSCH, on calculating SRS closed-loop PC adjustment state, the existing methods are performed for each closed-loop index separately.
2.2. PL calculation for UL transmissions
In Rel-19, for asymmetric DL sTRP/UL mTRP deployment scenarios, pathloss offset(s) configuration for UL TRP(s) for pathloss calculation is supported, with the PL-RS from DL sTRP. Then, for the UL transmission layers/occasions correspond to the DL TRP, legacy PL calculation method can be reused. For an UL transmission layer/occasion corresponds to the UL TRP (i.e., the TRP without DL transmission), a pathloss offset is used for pathloss calculation.
On PL-RS determination for a PUSCH, PUCCH, or SRS transmission, legacy PL-RS configuration determination method can be reused.
On pathloss offset configuration/indication, the following issues should be addressed:
· Whether multiple pathloss offsets are supported?
· Whether the pathloss offset is a filtered pathloss offset or not?
· The signalling for configuring/indicating pathloss offset;
· Quantization method for pathloss offset;
· The indication/determination on whether pathloss offset is used for pathloss calculation for a UL transmission.
Since in Rel-18, except for SRS for positioning, a UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions, it is questionable whether multiple pathloss offsets for a TRP are needed. However, considering there might be multiple TRPs without DL transmission in the system, multiple pathloss offsets for different TRPs can be considered.
In previous releases, the pathloss for an UL transmission is calculated based on referenceSignalPower and higher layer filtered RSRP. Then for pathloss offset indication, whether the indicated pathloss offset is a higher layer filtered pathloss offset or not should be considered. It is possible that different signalings are used for the two alternatives.
On the quantization for pathloss offset, the range of the pathloss offset can be determined based on the evaluation, and scalar quantization can be considered as a starting point.
For an UL transmission, whether the pathloss is calculated based on pathloss offset should be indicated. Similar as configurations for PL-RS, under unified TCI framework, an indication on whether a TCI state is associated with the pathloss offset can be considered, then whether the pathloss of the UL transmissions associated with the TCI states  are calculated based on the pathloss offset can be determined accordingly. 
[bookmark: _Ref158288997]Proposal 6: On PL-RS determination for a PUSCH, PUCCH, or SRS transmission in asymmetric DL sTRP/UL mTRP deployment scenarios, legacy PL-RS configuration determination method is reused.
[bookmark: _Ref158289052]Proposal 7: On pathloss offset configuration/indication in asymmetric DL sTRP/UL mTRP deployment scenarios, study the following issues:
· Whether multiple pathloss offsets are supported?
· Whether the pathloss offset is a filtered pathloss offset or not?
· The signalling for configuring/indicating pathloss offset;
· Quantization method for pathloss offset;
· The indication/determination on whether pathloss offset is used for pathloss calculation for a UL transmission.
[bookmark: _Ref158289078]Proposal 8: On quantization of pathloss offset in asymmetric DL sTRP/UL mTRP deployment scenarios, scalar quantization is considered as a starting point.
[bookmark: _Ref158289098]Proposal 9: An indication on association of TCI state and pathloss offset is considered  for asymmetric DL sTRP/UL mTRP deployment scenarios. 
3. Conclusions
In this contribution, we provided our views on two closed-loop PC adjustment states for SRS and pathloss calculation for UL transmissions to UL TRP(s) in asymmetric DL sTRP/UL mTRP deployment scenarios, with the following proposals provided:
Proposal 1: On determination of closed-loop index of SRS transmission for two closed-loop PC adjustment states for SRS, both separate from PUSCH, for an SRS transmission in an SRS resource set associated with a TCI state, the legacy scheme is reused, i.e.,
· if the SRS resource set is configured with followUnifiedTCI-StateSRS, the SRS closed-loop index associated with the indicated TCI-State or TCI-UL-State is used;
· if the SRS resource set is not configured with followUnifiedTCI-StateSRS, but the SRS resource(s) in the SRS resource set are configured with TCI-State or TCI-UL-State, the SRS closed-loop index associated with the indicated TCI-State or TCI-UL-State of an SRS resource with lowest SRS-ResourceId in the SRS resource set is used.
Proposal 2: On determination of closed-loop index of SRS transmission for two closed-loop PC adjustment states for SRS, both separate from PUSCH, for SRS transmission not associated with a TCI state, configuring closed-loop index for SRS resource(s)/SRS resource set is considered.
Proposal 3: On TPC indication for two closed-loop PC adjustment states for SRS, both separate from PUSCH, extension of DCI format 2_3 is considered.
Proposal 4: On TPC indication for two closed-loop PC adjustment states for SRS, both separate from PUSCH, if extension of DCI format 2_3 is adopted, the following alternatives are considered:
· Alt 1: Allowing indicate two TPC commands for a UL carrier of the UE in DCI format 2_3;
· Alt 2: Allowing indicate closed-loop index corresponding to the TPC command for a UL carrier of the UE in DCI format 2_3.
Proposal 5: To facilitate two closed-loop PC adjustment states for SRS, both separate from PUSCH, on calculating SRS closed-loop PC adjustment state, the existing methods are performed for each closed-loop index separately.
Proposal 6: On PL-RS determination for a PUSCH, PUCCH, or SRS transmission in asymmetric DL sTRP/UL mTRP deployment scenarios, legacy PL-RS configuration determination method is reused.
Proposal 7: On pathloss offset configuration/indication in asymmetric DL sTRP/UL mTRP deployment scenarios, study the following issues:
· [bookmark: _GoBack]Whether multiple pathloss offsets are supported?
· Whether the pathloss offset is a filtered pathloss offset or not?
· The signalling for configuring/indicating pathloss offset;
· Quantization method for pathloss offset;
· The indication/determination on whether pathloss offset is used for pathloss calculation for a UL transmission.
Proposal 8: On quantization of pathloss offset in asymmetric DL sTRP/UL mTRP deployment scenarios, scalar quantization is considered as a starting point.
Proposal 9: An indication on association of TCI state and pathloss offset is considered  for asymmetric DL sTRP/UL mTRP deployment scenarios.
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