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1. INTRODUCTION
In past RAN1 meeting, related progress is quoted below
In RAN1 #116 meeting,
Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, support to associate a UL TCI state with a PL offset:
· When a 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 UL TCI state.
· Reuse the legacy uplink power control formulation by replacing legacy PL with UL 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.
· Note: it does not intend to increase the number of maintained PLs per cell.
· FFS: whether to support associating joint TCI state (if supported) with a PL offset.
Further study whether/how to apply a PL offset on PDCCH-order PRACH transmission too.
· FFS: how to determine the Tx beam of PRACH towards UL TRP 
· Note: this does not imply to support 2 TA for single-DCI based system.

Agreement
To facilitate the asymmetric DL sTRP/UL mTRP deployment scenarios, support configuring two closed-loop PC adjustment states for SRS in one CC, both of which are separate from that of the PUSCH.

Agreement
Study how to indicate TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured two SRS CLPC adjustment states, down-select from the following options:
· Option 1: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA;
· Option 2: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeB;
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;
· Option 4: enhance DCI format 1_1 and/or 0_1 to indicate TPC for SRS CLPC adjustment states
· Option 5: enhance the legacy DCI format 2_3 by introducing a new Type for higher layer parameter srs-TPC-PDCCH-Group
· Option 6: new DCI format to indicate TPC for SRS CLPC adjustment states
· Other options are not precluded.
For the Options1, 2, 3 and 5, consider at least the following Alts as possible examples:
· Alt1: In DCI format 2_3, add one additional TPC command for each CC configured with two SRS CLPC adjustment states, 
· the first TPC command is associated with the first SRS CLPC adjustment state and the second TPC command is associated with the second SRS CLPC adjustment state.
· 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. 
· Alt3: use two different TPC-SRS-RNTIs for DCI format 2_3: 
· DCI format 2_3 with CRC scrambled with the first TPC-SRS-RNTI and the second TPC-SRS-RNTI indicates the TPC command for the first and second SRS CLPC adjustment state, respectively. 
· Alt4: Implicit method: 

Agreement
To support two SRS CLPC adjustment states, study and possibly down-select at least one from the following Alts:
· Alt1: SRS CLPC adjustment state is associated with SRS resource set
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states
· Alt3: Add one extra parameter in P0AlphaSet-r17 of TCI state to indicate one of those two SRS CLPC adjustment states
· Alt4: SRS CLPC adjustment state is associated with SRS resource usage type
Note: Other alternatives are not precluded
Agreement
Down-select one from the following alternatives:
· Alt1: Use only RRC to update the PL offset associated with the UL TCI state
· Alt2: In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state
· FFS: Details on MAC CE
Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, separate DL/UL TCI state mode of Rel-17/18 unified TCI framework can be configured for both FR1 and FR2.
· Joint TCI state mode can be configured at least for FR1
In this contribution, we discuss some aspects for asymmetric DL sTRP and UL mTRP.
In RAN1 #116bis meeting,
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
Ericsson raised concerns on Alt2 due to potential issues with beam management.

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.

2. DISCUSSION
PL offset
In RAN1 116 meeting, there was a debate whether to support RRC only for indicating/updating PL offset or additionally support MAC CE for updating PL offset. PL would be a L3-filtered value which may not vary too much once there is a RRC configured PL offset between normal TRP and UL only TRP. However, considering UE mobility regarding leveraging lower layer signal (i.e., L1/L2-triggered mobility), lower layer signal could provide benefit of timely suitable PL between TRPs. Thus, it’s our opinion that RAN1 could make a working assumption to support both RRC and MAC CE. Besides, possible mobility use case could be from UL only TRP to another UL only TRP or from UL only TRP to normal TRP or from normal TRP to one UL only TRP. Once the UE changes TRP, MAC CE is more suitable for updating PL offset. In the last, RAN1 could discuss whether to use same or different MAC CE for updating PL offset as TCI state (de)activation MAC CE. 
Regarding the six alternatives listed in RAN1 116bis meeting, Alt1a, Alt2a, and Alt4 are more likely as RRC only for indicating/updating PL offset while Alt1b, Alt2b and Alt3 are more likely as RRC with MAC CE for indicating/updating PL offset. As discussed above, RRC and MAC CE will be more preferred to updating PL offset. The difference between Alt1b and Alt2b seems to be updating PL offset value directly or updating PL offset indirectly. In our view, both alternatives could work, and the key difference may be whether there is a need to have a list of PL offset to UE. In legacy framework, a list of PL RS is configured and MAC CE could provide updating of association between SRI-PUSCH-PowerControl and PL RS ID. The list of PL RS is used to maintain limited number of PL RS. In this sense, in order to maintain limited number of PL offset, a list of PL offset value could be configured and thus, Alt2b seems a reasonable to update PL offset. Thus, we slightly prefer Alt2b. Compared with Alt2b and Alt3, the difference seems to have different initial PL offset value. For Alt3, from RRC configuration level, TCI state(s) are common for DL/UL TRP and UL only TRP. For Alt2b, from RRC configuration level, TCI state(s) could be used to distinguish between DL/UL TRP and UL only TRP. However, we don’t think there is key difference between Alt3 and Alt2b, and thus both of Alt2b and Alt3 could be supported according to gNB’s configuration. 
Proposal 1: Support Alt2b or Alt3 to support using both RRC and MAC CE to update PL offset
· Whether association between PL offset and joint/UL TCI state is either Alt2b or Alt3 can be up to gNB’s configuration.
· Note:
· 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. 
TCI state mode
In previous RAN1 meeting, for asymmetric DL sTRP and UL mTRP deployment, it was agreed to support separate DL/UL TCI state mode for both FR1 and FR2 while support joint TCI state mode for FR1 only. Since there is no need of beam or type-D QCL info in FR1, joint TCI state mode could be supported in FR1. According to Rel-18 unified TCI state framework, UL mTRP needs to have two activated and indicated joint TCI states. However, due to DL sTRP which needs only one joint and indicated TCI state, how UE determines sTRP/mTRP for asymmetric deployment when being activated and indicated with two joint TCI states may need further discuss. We think explicit signal to indicate “asymmetric DL sTRP and UL mTRP” is needed. Alternatively, PL offset in a TCI state (especially value 0) could be an implicit way to identify sTRP/mTRP for asymmetric deployment. Thus, UE would know one of joint TCI state is merely for UL only. 
Proposal 2: When UE is activated and indicated two joint TCI states in FR1, RAN1 to discuss how UE differentiate between “asymmetric DL sTRP and UL mTRP deployment” or “DL mTRP and UL mTRP deployment”
3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1: Support Alt2b or Alt3 to support using both RRC and MAC CE to update PL offset
· Whether association between PL offset and joint/UL TCI state is either Alt2b or Alt3 can be up to gNB’s configuration.
· Note:
· 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. 
Proposal 2: When UE is activated and indicated two joint TCI states in FR1, RAN1 to discuss how UE differentiate between “asymmetric DL sTRP and UL mTRP deployment” or “DL mTRP and UL mTRP deployment”
