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1. [bookmark: _Ref521334010]Introduction
In RAN #102 meeting, specifying enhancement for asymmetric DL sTRP/UL mTRP was agreed in the WID for Rel-19 NR MIMO [1]. In RAN1 #116 and RAN1 #116bis meeting, the issues related to two closed-loop PC adjustment states for SRS and PL calculation for UL transmissions to UL TRP(s) were discussed and the following agreements have been achieved in RAN1 #116bis meeting [2].
	Agreement
For a UE configured with two SRS CLPC adjustment states, support Alt2 for indicating one of the SRS CLPC adjustment states to SRS:
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 for SRS in the TCI state indicates one of the SRS CLPC adjustment states
· The candidate value of i0 and i1 in closedLoopIndex-r17 for SRS refers to the first and the second CLPC adjustment state separate from PUSCH, respectively
Agreement
For indicating TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured with two SRS CLPC adjustment states, support Option3:
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;
Agreement
For enhancing DCI format 2_3 for indicating TPC command for two SRS CLPC adjustment states, support Alt2:
· Alt2: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3 
· This 1-bit closed-loop-indicator indicates the first SRS CLPC adjustment state or the second SRS CLPC adjustment state. 
             Note: this 1-bit indicator is present for the CC where two SRS CLPC adjustment states are configured.
Agreement
For FR1, a joint TCI state can be associated with a PL offset.
· When a joint TCI state associated with a PL offset is applied for the PUSCH/PUCCH/SRS transmission, the UE shall calculate the Tx power of the PUSCH/PUCCH/SRS based on the DL PL RS and PL offset associated with this joint TCI state.
· Reuse the legacy uplink power control formulation by replacing legacy PL with a PL which is derived from the DL PL RS and the PL offset.
· FFS: The UE can update UL PL in a way that new UL PL = current UL PL + an update delta indicated by the NW.
Agreement
Support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR1.
· Note: The DL reference timing determination for PDCCH-order PRACH transmission to an UL TRP is still based on the DL RS defined in current RAN4 specification
· Above is subject to a separate UE capability signaling
Agreement
Consider and down-select one from the following alts for indicating a PL offset for PDCCH-order PRACH transmission at least for FR1.
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt2: PDCCH order DCI indicates one PL offset value
· Alt3: The PL offset associated with one of the indicated joint/UL TCI state for UL TRP in unified TCI framework is applied on the PDCCH-order PRACH transmission
· Alt4: The PDCCH order DCI indicates one TCI state associated with a PL offset and the associated PL offset is applied on the PRACH transmission.
· Alt5: RRC configures one PL offset value for PRACH and the PDCCH order DCI indicates whether this PL offset value is applied on PRACH transmission or not.
Note: Other alternatives are not precluded
Agreement
For the association between PL offset and joint/UL TCI state, consider and down-select one from the following Alts:
· Alt1a: One PL offset value is configured in a joint or UL TCI state by RRC only
· Alt1b: One PL offset value is configured in a joint or UL TCI state by RRC. A MAC CE can update the PL offset value(s) for joint or UL TCI state(s).
· Alt2a: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations.
· Alt2b: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE can update the association between a joint or UL TCI state and PL offset configuration
· Alt3: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value.  A MAC CE can activate/indicate one PL offset configuration for each activated joint or UL TCI state. In each joint or UL TCI state, the initial PL offset value is 0dB.
· Alt4: A list of PL offset values is provided in a joint or UL TCI state by RRC. Each PL offset value is applied to a corresponding measured PL range.
Other alternatives are not precluded.
Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, study whether and how to indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1 when the UE is configured two SRS CLPC adjustment states.


In this contribution, issues on PL determination for UL transmissions to UL TRP(s) and two closed-loop PC adjustment states for SRS in asymmetric DL sTRP/UL mTRP deployment scenarios are discussed.
2. Discussion
2.1. PL determination for UL transmissions
Association between PL offset and joint/UL TCI state
For a UE moving from the DL TRP to the UL TRP, or moving from the UL TRP to the DL TRP, the PL offset between the DL TRP and the UL TRP can be increased. One way to track the change is to adjusting the TPC command. As the range of values that TPC command can be indicated is -4dB ~ 4dB, it is possible that the TPC commands cannot alleviate the gap between the calculated UL PL and the actual UL PL. In order to alleviate the gap between the calculated UL PL and the actual UL PL, using MAC-CE to update the PL offset can be considered. One solution is configuring one PL offset value in a joint/UL TCI state by RRC, and using a MAC-CE to update the PL offset value(s) for joint/UL TCI state(s). This solution requires PL offset value updating per Joint/ UL TCI state. However, for the UL TRP, it is possible that multiple joint/UL TCI states share the same PL offset and/or some UL transmissions not associated with joint/UL TCI states (e.g. PDCCH-order PRACH, some SRS resource set for BM) share the same PL offset as that for a joint/UL TCI state. In order to save the payload on PL offset updating, an alternative is as follows: 
· A list of PL offset configurations is configured by RRC in BWP/CC. One new RRC parameter is introduced in a joint/UL TCI state to indicate one of the configured PL offset configurations. And a MAC CE can update the PL offset associated with the PL offset configuration.
[bookmark: _Ref166016417]Proposal 1: For the association between PL offset and joint/UL TCI state, consider the following scheme:
· A list of PL offset configurations is configured by RRC in BWP/CC. One new RRC parameter is introduced in a joint/UL TCI state to indicate one of the configured PL offset configurations. And a MAC CE can indicate/update the PL offset associated with the PL offset configuration.

PL offset for SRS
In previous meetings, it has been agreed that a joint/UL TCI state can be associated with a PL offset, and when a joint/UL TCI state associated with a PL offset is applied for the PUSCH/PUCCH/SRS transmission, the UE shall calculate the Tx power of the PUSCH/PUCCH/SRS based on the DL PL RS and PL offset associated with this joint/UL TCI state. In Rel-17 unified TCI framework and Rel-18 unified TCI framework, if a joint/UL TCI state is configured for an SRS resource/SRS resource set, the UE has to determine the UL Tx spatial domain filter for the SRS transmission corresponding to the SRS resource/SRS resource set based on the RS in the joint/UL TCI state, if UL Tx spatial domain filter is applied. For the flexibility of BM, UE determines the UL Tx spatial domain filter for some SRS resource sets totally up to its implementation, i.e., some SRS resource sets are not associated with any TCI state (i.e., the SRS resource set is not configured to follow unified TCI and no SRS resource in the SRS resource set is configured with a TCI state). It is our interpretation that in Rel-17/Rel-18, if the SRS resource set is not associated with any TCI state, the UE determines the PL-RS, P0 and alpha for the SRS resource set based on the power control parameters configured for the SRS resource set. To determining the PL offset for an SRS resource set not associated with any TCI state, similar scheme can be considered, i.e., a PL offset is configured for the SRS resource set. As another alternative, to have a unified solution on power control parameters determination for SRS resource sets determine UL Tx spatial domain filter  based on the RS in a associated TCI state and SRS resource sets do not determine UL Tx spatial domain filter based on a indicated RS, the following scheme can be considered:
· The SRS resource with the lowest ID in the SRS resource set is always configured with a TCI state, and an indication is introduced for SRS resource set/SRS resource to indicate whether the UL Tx spatial relation filter of the SRS resource(s) in the SRS resource set is determined based on the TCI state configured for the SRS resource(s). The UE determines the power control parameters (i.e., PL-RS, PL offset, p0, alpha, SRS CLPC adjustment state) for the SRS transmission corresponding to the SRS resource set based on the TCI state associated with the SRS resource with the lowest ID.
[bookmark: _Ref166016428][bookmark: _GoBack]Proposal 2: For the asymmetric DL sTRP/UL mTRP deployment scenarios, support one of the following alternatives for association of PL offset and SRS: 
· Alt1: The SRS resource set not associated with any TCI state is associated with a PL offset configured for the SRS resource set;
· Alt2: The SRS resource with the lowest ID in the SRS resource set is always configured with a TCI state, and an indication is introduced for SRS resource set/SRS resource to indicate whether the UL Tx spatial relation filter of the SRS resource(s) in the SRS resource set is determined based on the TCI state configured for the SRS resource(s). The UE determines the power control parameters (i.e., PL-RS, PL offset, p0, alpha, SRS CLPC adjustment state) for the SRS transmission corresponding to the SRS resource set based on the TCI state associated with the SRS resource with the lowest ID. 

PL offset indication for PDCCH-order PRACH 
In RAN1 #116 meeting, it has been agreed that support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR1. As discussed in the above on association between PL offset and joint/UL TCI state, a list of PL offset configurations can be configured by RRC in BWP/CC. Then for a PDCCH-order PRACH, the PDCCH-order DCI can indicate one of the PL offset configurations through one DCI field.
[bookmark: _Ref166016433]Proposal 3: On PL offset indication for PDCCH-order PRACH, support the following scheme:
· A list of PL offset configurations is configured by RRC in BWP/CC and PDCCH-order DCI indicates one of the PL offset configurations through one DCI field.

PL offset acquisition by gNB
In asymmetric DL sTRP/UL mTRP deployment scenarios, the gNB has to determine the PL offset between the DL TRP and UL TRP. One possible solution is receiving the same SRS by the two TRPs, and deriving the PL offset based on the RSRP difference measured by the two TRPs. This might work in FR1. However, in FR2, directional antennas are used, thus, it is possible that the same SRS cannot be received by both of the two TRPs. Therefore, mechanisms on determining the PL offset in FR2 have to be considered. One potential solution is defining UL PL RS for UL PL determination, e.g., similar as that for DL PL RS, the UL PL RS is transmitted with a reference signal power, and the PL of the UL PL RS is determined based on the RSRP of the signal and the reference signal power by the gNB. Based on the derived UL PL for the two TRPs, the PL offset of the two TRPs can be obtained.
[bookmark: _Ref162899249]Proposal 4: For the asymmetric DL sTRP/UL mTRP deployment scenarios, the following mechanism is considered at least for FR2:
· Defining UL PL RS, e.g., SRS. The UL PL RS is transmitted with a reference signal power configured by gNB.

Quantization of PL offset
For the configuration and update of PL offset, one open issue is how to quantize the PL offset. In previous releases, DL PL is calculated based on the formula of  = referenceSignalPower – higher layer filtered RSRP. As referenceSignalPower is a higher layer parameter configured by gNB, the value range of DL PL is mainly determined by the value range of higher layer filtered RSRP. In TS 38.133, two value ranges for RSRP are specified, where the value range for L3-RSRP is [-156dBm, -31dBm] and the value range for L1-RSRP is [-140dBm, -44dBm]. UL PL offset is the difference between UL PLs of two TRPs. To determine the range of UL PL offset, the value range of L3-RSRP/L1-RSRP can be considered as a reference. In the asymmetric DL sTRP/UL mTRP deployment scenarios, compared to the DL TRP where the PL RS comes from, a UL TRP can be either closer to the UE or not. Therefore, if the value range of L3-RSRP is considered as a reference, for UL PL offset, a value range of [-125dB, 125dB] can be considered; if the value range of L1-RSRP is considered as a reference, for UL PL offset, a value range of [-96dB, 96dB] can be considered. 
[bookmark: _Ref162899228]Proposal 5: For the asymmetric DL sTRP/UL mTRP deployment scenarios, to determining the value range of UL PL offset, one of the following RSRP value ranges are selected as a reference:
· Alt 1: [-156dBm, -31dBm];
· Alt 2: [-140dBm, -44dBm].
[bookmark: _Ref162899237]Proposal 6: For the asymmetric DL sTRP/UL mTRP deployment scenarios, to determining the UL PL offset, compared to the DL TRP where the PL RS comes from, the UL TRP can be assumed to be closer to the UE or not.
2.2. Two SRS CLPC adjustment states
Relaxing the application scenario for SRS-CarrierSwitching
In RAN1 #116bis meeting, it has been agreed that the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB are enhanced for indicating TPC command for the SRS CLPC adjustment states when the UE is configured with two SRS CLPC adjustment states. However, srs-TPC-PDCCH-Group is included in IE SRS-CarrierSwitching, which is used for configuring SRS carrier switching when PUSCH is not configured and independent SRS power control from that of PUSCH. As two SRS CLPC adjustment states can be configured in a carrier with PUSCH configured, the IE SRS-CarrierSwitching should be extended to be used for configuring SRS CLPC adjustment states indication for the case with PUSCH configured or not and independent SRS power control from that of PUSCH, regardless whether SRS carrier switching happens. 
[bookmark: _Ref166016447]Proposal 7: For the asymmetric DL sTRP/UL mTRP deployment scenarios, IE SRS-CarrierSwitching is extended to be used for configuring SRS CLPC adjustment states indication for the case with PUSCH configured and independent SRS power control from that of PUSCH, regardless whether SRS carrier switching happens.

SRS CLPC adjustment state indication through DCI format 0_1/0_2
As DCI format 2_3 has been enhanced for indicating TPC command for two SRS CLPC adjustment states, enhancing DCI format 0_1/0_2 for indicating TPC command for two SRS CLPC adjustment states is not needed.
[bookmark: _Ref166016452]Proposal 8: Do not support indicating TPC command for two SRS CLPC adjustment states by DCI format 0_1/0_2 .

SRS CLPC adjustment state indication
In Rel-19 asymmetric DL sTRP/UL mTRP deployment scenarios, it has been agreed that for a UE configured with two SRS CLPC adjustment states separate to PUSCH, closedLoopIndex-r17 for SRS in the TCI state is used to indicate one of the SRS CLPC adjustment states. Similar as association of PL offset and SRS, for SRS CLPC adjustment state indication, how to indicate SRS CLPC adjustment state for an SRS resource set not indicated with RS(s) for determining UL Tx spatial domain filter should be considered. Similar as that for association of PL offset and an SRS resource set does not determine UL Tx spatial domain filter based on a indicated RS, one of the following alternatives can be considered:
· Alt1: An SRS CLPC adjustment state is indicated for the SRS resource set
· [bookmark: _Ref162899328]Alt2: The SRS resource with the lowest ID in the SRS resource set is always configured with a TCI state, and an indication is introduced for SRS resource set/SRS resource to indicate whether the UL Tx spatial relation filter of the SRS resource(s) in the SRS resource set is determined based on the TCI state configured for the SRS resource(s). The UE determines the power control parameters (i.e., PL-RS, PL offset, p0, alpha, SRS CLPC adjustment state) for the SRS transmission corresponding to the SRS resource set based on the TCI state associated with the SRS resource with the lowest ID.
[bookmark: _Ref166016455]Proposal 9: When UE is configured with two SRS CLPC adjustment states separate to PUSCH, support one of the following alternatives for SRS CLPC adjustment state indication:
· Alt1: An SRS CLPC adjustment state is indicated for the SRS resource set not associated with any TCI state;
· Alt2: The SRS resource with the lowest ID in the SRS resource set is always configured with a TCI state, and an indication is introduced for SRS resource set/SRS resource to indicate whether the UL Tx spatial relation filter of the SRS resource(s) in the SRS resource set is determined based on the TCI state configured for the SRS resource(s). The UE determines the power control parameters (i.e., PL-RS, PL offset, p0, alpha, SRS CLPC adjustment state) for the SRS transmission corresponding to the SRS resource set based on the TCI state associated with the SRS resource with the lowest ID.
3. Conclusions
In this contribution, we provided our views on two closed-loop PC adjustment states for SRS and PL calculation for UL transmissions to UL TRP(s) in asymmetric DL sTRP/UL mTRP deployment scenarios, with the following proposals provided:
Proposal 1: For the association between PL offset and joint/UL TCI state, consider the following scheme:
· A list of PL offset configurations is configured by RRC in BWP/CC. One new RRC parameter is introduced in a joint/UL TCI state to indicate one of the configured PL offset configurations. And a MAC CE can indicate/update the PL offset associated with the PL offset configuration.
Proposal 2: For the asymmetric DL sTRP/UL mTRP deployment scenarios, support one of the following alternatives for association of PL offset and SRS:
· Alt1: The SRS resource set not associated with any TCI state is associated with a PL offset configured for the SRS resource set;
· Alt2: The SRS resource with the lowest ID in the SRS resource set is always configured with a TCI state, and an indication is introduced for SRS resource set/SRS resource to indicate whether the UL Tx spatial relation filter of the SRS resource(s) in the SRS resource set is determined based on the TCI state configured for the SRS resource(s). The UE determines the power control parameters (i.e., PL-RS, PL offset, p0, alpha, SRS CLPC adjustment state) for the SRS transmission corresponding to the SRS resource set based on the TCI state associated with the SRS resource with the lowest ID. 
Proposal 3: On PL offset indication for PDCCH-order PRACH, support the following scheme:
· A list of PL offset configurations is configured by RRC in BWP/CC and PDCCH-order DCI indicates one of the PL offset configurations through one DCI field.
Proposal 4: For the asymmetric DL sTRP/UL mTRP deployment scenarios, the following mechanism is considered at least for FR2:
· Defining UL PL RS, e.g., SRS. The UL PL RS is transmitted with a reference signal power configured by gNB.
Proposal 5: For the asymmetric DL sTRP/UL mTRP deployment scenarios, to determining the value range of UL PL offset, one of the following RSRP value ranges are selected as a reference:
· Alt 1: [-156dBm, -31dBm];
· Alt 2: [-140dBm, -44dBm].
Proposal 6: For the asymmetric DL sTRP/UL mTRP deployment scenarios, to determining the UL PL offset, compared to the DL TRP where the PL RS comes from, the UL TRP can be assumed to be closer to the UE or not.
Proposal 7: For the asymmetric DL sTRP/UL mTRP deployment scenarios, IE SRS-CarrierSwitching is extended to be used for configuring SRS CLPC adjustment states indication for the case with PUSCH configured and independent SRS power control from that of PUSCH, regardless whether SRS carrier switching happens.
Proposal 8: Do not support indicating TPC command for two SRS CLPC adjustment states by DCI format 0_1/0_2 .
Proposal 9: When UE is configured with two SRS CLPC adjustment states separate to PUSCH, support one of the following alternatives for SRS CLPC adjustment state indication:
· Alt1: An SRS CLPC adjustment state is indicated for the SRS resource set not associated with any TCI state;
· Alt2: The SRS resource with the lowest ID in the SRS resource set is always configured with a TCI state, and an indication is introduced for SRS resource set/SRS resource to indicate whether the UL Tx spatial relation filter of the SRS resource(s) in the SRS resource set is determined based on the TCI state configured for the SRS resource(s). The UE determines the power control parameters (i.e., PL-RS, PL offset, p0, alpha, SRS CLPC adjustment state) for the SRS transmission corresponding to the SRS resource set based on the TCI state associated with the SRS resource with the lowest ID.
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