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1. Introduction
In this contribution, we discuss some aspects related to asymmetric DL sTRP and UL mTRP scenarios. In RAN#102 meeting, RAN Plenary has agreed to a working item for MIMO phase 5 as shown in Rel-19 MIMO WID [1]. In previous RAN1 meeting(s), RAN1 has agreed some agreements related to asymmetric DL sTRP and UL mTRP scenarios as shown below [2][3]. In the following sections, we provide some thinking and observations from our side on enhancements for a scenario comprising a TRP serving DL and/or UL transmission, and a TRP serving only UL transmission. 
	
RAN1 #116
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
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

RAN1 #116b
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 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
In previous RAN1 meeting(s), we have agreed to support two closed-loop PC adjustment states for SRS in one CC, both of which are separate from those of PUSCH transmission. In addition, we also agreed to study how to indicate TPC command for two SRS CL PC adjustment states through a DCI when the UE is configured or provided with two SRS CL PC adjustment states. For now, at least DCI format 2_3 is enhanced to indicate TPC command for two SRS CL PC adjustment by addition of one-bit filed for each CC with two SRS CL PC adjustment states. 
However, we also see the need to further support DCI format 1_1 and/or 0_1 to indicate TPC for SRS CLPC adjustment states. This can provide NW with flexibility of indicating TPC command for single UE, without the need to bundle with other UEs. Furthermore, it is UE capability to support group DCI message based on TPC-SRS-RNTI for TPC commands for SRS. It is possible that not all UE support asymmetric M-TRP scenario would support group DCI for TPC commands as well. 
Proposal 1: For the asymmetric DL sTRP/UL mTRP deployment scenarios, when the UE is configured two SRS CLPC adjustment states, support using DCI format 1_1 and/or 0_1 to indicate TPC for SRS CLPC adjustment states. 
For asymmetric M-TRP, a pathloss offset is needed for UE to compensate the measured pathloss as indicated by the WID, since the pathloss RS is not transmitted by the TRP serving UL transmission. We have agreed that joint/UL TCI state can be associated with pathloss offset. Nonetheless, how to associate it and whether/how to update the PL offset is unclear. Several alternatives for indicating/updating pathloss offset has popped out in previous meeting(s) as below. 
	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.






Figure 1
As shown in Figure 1, even the indicated TCI state is unchanged, when the UE is moving to the lower right, the measured DL pathloss from DL TRP is different, and correspondingly the PL offset needs to be modified (i.e., replace PL offset 1 with PL offset 2 in Figure 1). Obviously, Alt1a and Alt2a cannot serve such purpose, since only one PL offset is configured in or associated with joint/UL TCI state, which cannot accommodate the varying difference of distance between UE and UL TRP. The selection of pathloss offset should be impacted by the difference of distances between UE and the two TRPs. When UE is moving, the pathloss offset configured by the RRC configuration may be outdated or inappropriate. Hence, purely relying on RRC configuration to indicate pathloss offset would be risky and sacrifice UL performance. In our views, Alt1b is preferable since MAC CE can dynamically update the PL offset. Also, the design in Alt1b is much simpler. 
Proposal 2: For the association between PL offset and joint/UL TCI state, support the following alternative:
· 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). 
In previous RAN1 meeting(s), we did see some companies showed concerns on MAC CE to impact PL calculation, which is considered as a L3-related stuff. If MAC CE manner cannot be supported to update the PL offset associated with a joint/UL TCI state, at least Alt4 is an appropriate substitution. In Alt4, NW can configure a multiple of PL offset values in a joint or UL TCI state, each of them corresponding to a range of measured DL pathloss. When measured DL pathloss is changing, UE can select one corresponding PL offset from the configured multiple of PL offset values. The applied PL offset can still be updated, when the UE is moving or the measured DL pathloss is different. 
Proposal 3: For the association between PL offset and joint/UL TCI state, if Alt1b (i.e., update by MAC CE) is not supported, support the following alternative:
· 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. 
In Rel-19 MIMO WID, the objective for asymmetric M-TRP scenarios describes that UE can be served by a TRP serving DL and/or UL transmission and another TRP serving only UL transmission. The objective for asymmetric M-TRP scenarios also describes that Rel-17 and Rel-18 unified TCI framework are assumed for beam indication. Due to the signalling design difference, the targeted use case in such asymmetric M-TRP scenarios may be different when applying different unified TCI framework. 
When applying Rel-17 unified TCI framework, it appears that only S-TRP features can be supported for DL and UL, given that only one DL beam and one UL beam is indicated. It is unsure that how to achieve DL sTRP/UL mTRP deployment scenario as described in WID, especially for UL mTRP. Particularly, we may need to discuss whether and how to indicate UE to perform a UL transmission to a TRP serving DL/UL transmission, for example, SRS for antenna switching. 
Observation 1: It is unclear that how to achieve DL sTRP/UL mTRP deployment when Rel-17 unified TCI framework is applied. 
Proposal 4: To achieve DL sTRP/UL mTRP deployment scenario as described in WID, RAN1 to discuss that how to perform an UL transmission (e.g., SRS for AS) to a TRP serving DL/UL transmission, when Rel-17 unified TCI framework is configured.  
Regarding usage of joint TCI and separate TCI, RAN1 has agreed that separate TCI mode can be configured for both FR1 and FR2, applying for both R17 and R18 unified TCI framework. Regarding joint TCI mode, RAN1 has agreed it can be supported for FR1. However, it is unclear whether this applies for R17 unified TCI framework, or R18 unified TCI framework or both. Hence, it is helpful if RAN1 can clarify on previous agreement. 
Proposal 5: RAN1 to clarify whether the following agreement applies for R17 unified TCI framework, or R18 unified TCI framework or both
· Agreement: Joint TCI state mode can be configured at least for FR1
Another point for applying Rel-17 unified TCI framework is that, in FR2, joint TCI state mode should not be indicated for such asymmetric DL sTRP/UL mTRP deployment scenario. Under joint TCI state mode, the DL beam and UL beam is the same, or share the same reference signal for deriving spatial parameters. Using joint TCI state mode, it turns out to be the same and only one TRP providing both DL and UL service, which contradicts with the WID.  
Proposal 6: In FR2, joint TCI state mode is not supported for asymmetric DL sTRP/UL mTRP deployment scenario, under Rel-17 unified TCI framework.  
As indicated by the WID, Rel-18 unified TCI framework can be also supported for the asymmetric DL sTRP/UL mTRP deployment scenario. When applying Rel-18 unified TCI framework, UL M-TRP can be supported. In legacy, UL M-TRP can be divided into UL M-DCI M-TRP and UL S-DCI M-TRP. In our views, both UL M-DCI and UL S-DCI should be supported for DL sTRP/UL mTRP deployment scenario. UL M-DCI is beneficial for boosting UL throughput since UE can transmit more than one PUSCH in the same slot. 
Proposal 7: Support both UL M-DCI and UL S-DCI in asymmetric DL sTRP/UL mTRP deployment scenario. 
Nonetheless, it is unclear that how to enable UL M-DCI. The tricky part is that UL M-DCI is enabled by configuring two coresetPoolIndex values in legacy. On the other hand, for asymmetric M-TRP scenario, the DL transmission is supported to be S-TRP, which requires only one coresetPoolIndex value naturally. For this issue, we think one simple way is that UE assumes DL assignments are not transmitted from CORESETs configured with coresetPoolIndex value #1, when asymmetric M-TRP is configured. Hence, UE does not monitor DCI format 1_0/1_1/1_2 from CORESETs configured with coresetPoolIndex value #1. In such way, UE still maintains S-TRP behaviour for receiving DL transmission. For UL, UE can still monitor UL grant from CORESETs configured with coresetPoolIndex value #1. Accordingly, it is still possible that network can schedule two PUSCH in the same slot, when asymmetric M-TRP is configured. 
Proposal 8: Under asymmetric DL sTRP/UL mTRP deployment scenario, if two coresetPoolIndex values are provided, UE does not monitor DL assignment from CORESETs configured with coresetPoolIndex value #1. 
3. Conclusion
According to the above discussion(s), we have the following observation(s) and/or proposal(s). 
Observation 1: It is unclear that how to achieve DL sTRP/UL mTRP deployment when Rel-17 unified TCI framework is applied. 
Proposal 1: For the asymmetric DL sTRP/UL mTRP deployment scenarios, when the UE is configured two SRS CLPC adjustment states, support using DCI format 1_1 and/or 0_1 to indicate TPC for SRS CLPC adjustment states. 
Proposal 2: For the association between PL offset and joint/UL TCI state, support the following alternative:
· 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). 
Proposal 3: For the association between PL offset and joint/UL TCI state, if Alt1b (i.e., update by MAC CE) is not supported, support the following alternative:
· 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. 
Proposal 4: To achieve DL sTRP/UL mTRP deployment scenario as described in WID, RAN1 to discuss that how to perform an UL transmission (e.g., SRS for AS) to a TRP serving DL/UL transmission, when Rel-17 unified TCI framework is configured.  
Proposal 5: RAN1 to clarify whether the following agreement applies for R17 unified TCI framework, or R18 unified TCI framework or both
· Agreement: Joint TCI state mode can be configured at least for FR1
Proposal 6: In FR2, joint TCI state mode is not supported for asymmetric DL sTRP/UL mTRP deployment scenario, under Rel-17 unified TCI framework.  
Proposal 7: Support both UL M-DCI and UL S-DCI in asymmetric DL sTRP/UL mTRP deployment scenario. 
Proposal 8: Under asymmetric DL sTRP/UL mTRP deployment scenario, if two coresetPoolIndex values are provided, UE does not monitor DL assignment from CORESETs configured with coresetPoolIndex value #1. 
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