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Introduction
In RAN#102 [1], it was agreed to specify power control enhancement for asymmetric DL sTRP and UL mTRP deployment scenarios. In this paper, we discuss issues relevant to this objective.
	5.	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 
a.	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.


Discussion
Pathloss offset estimation
We focus on the scenario as shown in Fig. 1 where two the TRPs correspond to one cell. TRP1 performs DL transmission and UL reception while TRP2 performs UL reception only. 
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Fig.1. Asymmetric DL sTRP and UL mTRP deployment
In such a scenario, TRP1 can transmit PL RS to UE and UE estimates PL1, pathloss between the UE and TRP1. However, there is no DL signal from TRP2. Therefore, a direct DL RS-based estimation of PL2, pathloss between the UE and TRP2, is not possible. To facilitate UE to estimate PL2, gNB may first estimate PLoffset, the difference between PL1 and PL2. To estimate PLoffset in FR1, the UE can transmit one SRS to both TRP1 and TRP2 and, based on the received signal measurements, gNB estimates PLoffset. In FR2, a similar approach may be used except that two different SRSs need to be transmitted towards TRP1 and TRP2.
Observation 1: gNB can estimate PLoffset, the difference between the pathlosses from the UE to DL TRP and UL TRP, based on SRS measurements and without any specification impact. 
Once gNB estimates PLoffset, it can be signaled to the UE and UE obtains PL2 as
PL2 = PL1 + PLoffset
RAN1 should discuss both the signaling medium, e.g., RRC, as well as issues related to the signaling content, e.g., the value of PLoffset.
Proposal 1: RAN1 should discuss the signaling medium (e.g, RRC), and the signaling content (e.g, the candidate values of PLoffset).
Closed loop power control indications
Uplink transmission power towards non-collocated TRPs should be controlled separately due to different radio wave propagation environments. Therefore, it is reasonable to support separate closed-loop PC adjustment states for UL signals targeting different TRPs. As an example, Fig. 2 shows a scenario in which the UE is able to receive signal from TRP1 and transmit to either of the non-collocated TRP1 or TRP2. If UE is much closer to TRP2, it is reasonable that the UE transmits CB/NCB SRS and the corresponding PUSCH only to TRP2. However, the UE still needs to transmit AS SRS to TRP1 so that TRP1 can acquire necessary channel state information for DL transmission. 
[image: ]
Fig. 2. SRS with different usages targeting different TRPs
Such a scenario justifies separate closed-loop PC adjustment states for AS SRS and CB/NCB SRS. However, in current specification, even if srs-PowerControlAdjustmentStates indicates separate PC adjustment states between SRS and PUSCH, regardless of the SRS usage, all SRS resource sets follow the same PC adjustment state. A mandate of Objective 5 in Rel-19 MIMO WID is to relax this restriction and to introduce two closed-loop PC adjustment states for SRS both of which being separate from PUSCH. RAN1 should discuss how to assign these two PC adjustment states for SRS. One approach could be to assign the PC adjustment states based on SRS usages and another approach is to assign the PC adjustment states per SRS resource set.
Proposal 2: Discuss how to assign two closed-loop PC adjustment states to SRS. Consider the following two alternatives as candidate solutions: 
Alt1) Assign PC adjustment states per SRS usage.
Alt2) Assign PC adjustment states per SRS resource set.
Summary and conclusion
Observation 1: gNB can estimate PLoffset, the difference between the pathlosses from the UE to DL TRP and UL TRP, based on SRS measurements and without any specification impact. 
Proposal 1: RAN1 should discuss the signaling medium (e.g, RRC), and the signaling content (e.g, the candidate values of PLoffset).
Proposal 2: Discuss how to assign two closed-loop PC adjustment states to SRS. Consider the following two alternatives as candidate solutions: 
Alt1) Assign PC adjustment states per SRS usage.
Alt2) Assign PC adjustment states per SRS resource set.
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