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Introduction 
According to the WID [1], the following objective has been included for Rel-19 NR MIMO evolution:
	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. 


In this contribution, we will share our views on enhancement for asymmetric DL STRP/UL MTRP scenarios for the following open issues:
· UL power control enhancement
· [bookmark: OLE_LINK4]2 TAs for asymmetric DL STRP/UL MTRP deployment scenarios
Discussion
[bookmark: OLE_LINK5][bookmark: _Hlk142557557]UL power control enhancement
According to the WID, the following two issue for UL PC have been identified:
· Indication of TPC command for SRS CLPC adjustment states through DCI format 1_1/0_1 when the UE is configured two SRS CLPC adjustment states
· Pathloss offset configuration and update for joint/UL TCI state
[bookmark: OLE_LINK180][bookmark: _Hlk142481254]Indication of TPC command for SRS CLPC adjustment states through DCI format 1_1/0_1 when the UE is configured two SRS CLPC adjustment states
[bookmark: OLE_LINK179]We don’t support the enhancement to DCI format 1_1 and/or 0_1 to indicate TPC for SRS CLPC adjustment states since DCI format 1_1 and 0_1 are commonly used for DL/UL data scheduling. Support only DCI format 2_3 should be sufficient, which is dedicated to TPC command indication when SRS power control is not tied with the one for PUSCH in legacy.
[bookmark: OLE_LINK3][bookmark: OLE_LINK181]Proposal 1: Don’t support indication of TPC command for SRS CLPC adjustment states through DCI format 1_1/0_1 when the UE is configured two SRS CLPC adjustment states

[bookmark: OLE_LINK197][bookmark: OLE_LINK186]Pathloss offset configuration and update for joint/UL TCI state
[bookmark: OLE_LINK191]In current NR, pathloss determination is current NR relies entirely on periodic DL RS, but UL-only TRP may not be able to transmit these signals. Instead, gNB can determine pathloss between a UE and a UL-only TRP based on SRS transmission, then configure a corresponding pathloss offset for UL transmission to the UL-only TRP to adjust the Tx power that the UE determined based on a periodic DL RS transmitted from a regular TRP. Considering pathloss offset, the Tx power determination can be represented as (take PUSCH transmission as an example):
  [dBm]
where  is a pathloss offset value determined from the TCI state applied to the UL transmission.
Regarding whether to support the PL update scheme “new UL PL = current UL PL + an update delta indicated by the NW”, we don’t see the need since it provides the same functionally as TPC command.
[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK183]Proposal 2: Don’t support update UL PL by “new UL PL = current UL PL + an update delta indicated by NW”
[bookmark: OLE_LINK19]In RAN1#116bis, the following alternatives are identified for pathloss offset configuration and update via TCI state:
· [bookmark: OLE_LINK196]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
· [bookmark: OLE_LINK190][bookmark: OLE_LINK192]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.
[bookmark: OLE_LINK188][bookmark: OLE_LINK187][bookmark: OLE_LINK189][bookmark: OLE_LINK193]In our view, support of MAC-CE based update of PL offset for TCI state(s) is beneficial, which can be used for the high-mobility UEs. However, RRC-only configuration without MAC-CE based update should also work for the low-mobility UEs. In this sense, we think either Alt1b or Alt2b can be supported. Alt1a and Alt2a should be precluded since MAC-CE based update is not supported. 
[bookmark: OLE_LINK194][bookmark: OLE_LINK195]For Alt3, MAC-CE is mandated to be used for providing the PL offset for a joint or UL TCI state. However, RRC-only update should be sufficient for the low-mobility UEs. It is not necessary to mandate the using of MAC-CE. On the other hand, Alt3 only allows PL offset to be configured to an activated TCI state. However, for UL transmissions not applying the indicated TCI state, NW still can configure joint/UL TCI states to these UL transmissions, where the joint/UL TCI states may not be activated. 
For Alt4, it is unclear how to determine the PL offset based on the measured PL.
[bookmark: OLE_LINK222]Proposal 3: For the association between PL offset and joint/UL TCI state, support either Alt1b or Alt2b
· [bookmark: OLE_LINK210]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).
· 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
[bookmark: OLE_LINK29]
[bookmark: OLE_LINK223][bookmark: OLE_LINK209][bookmark: OLE_LINK216]2 TAs for asymmetric DL STRP/UL MTRP deployment scenarios
[bookmark: OLE_LINK198][bookmark: OLE_LINK215]In Rel-17, 2 TAs can be supported within one serving cell for M-DCI based MTRP operation, by the followings:
· Two TA groups (TAGs) can be configured on a serving cell
· [bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK32]Two DL reference timings are assumed for two TAGs on a serving cell, respectively
· Two TA offset values can be provided for a serving cell
[bookmark: OLE_LINK208][bookmark: OLE_LINK211][bookmark: OLE_LINK201][bookmark: OLE_LINK200]To support 2 TAs for asymmetric DL STRP/UL MTRP deployment scenarios, one alternative is to extend 2 TAs for S-DCI based MTRP operation, i.e., two different coresetPoolIndex values are not provided. However, some   configurations of 2 TAs are tied to coresetPoolIndex values, for example:
· [bookmark: OLE_LINK212]1st and 2nd TA offset values are provided for UL transmissions applying first and second TCI states for the first and second CORESETs, respectively
· [bookmark: OLE_LINK213]DL reference timing for PRACH transmission triggered by PDCCH order is determined according to the coresetPoolIndex values and “PRACH association indicator”
To remove the dependence of coresetPoolIndex values, the enhancements for above behaviors are necessary, which would cause large specification effort. Considering specification effort, we should also consider both S-DCI and M-DCI based MTRP operation for asymmetric DL STRP/UL MTRP deployment scenarios. Then, 2 TAs can be supported in M-DCI based MTRP operation as legacy.
Note that since 2 TAs are not with the scope of Rel-19 MIMO WID, we slightly prefer to decide whether to support 2 TAs for asymmetric DL STRP/UL MTRP deployment scenarios in RAN plenary.
Proposal 4: Study whether to support 2 TAs for asymmetric DL STRP/UL MTRP deployment scenarios, and we slightly prefer to decide this in RAN plenary
Proposal 5: If 2 TAs are supported for asymmetric DL STRP/UL MTRP deployment scenarios, down-select from the following alternatives:
1. Alt1: Support only S-DCI based MTRP operation for asymmetric DL STRP/UL MTRP deployment scenarios. Extend 2 TAs for S-DCI based MTRP operation.
1. Alt2: Support both S-DCI and M-DCI based MTRP operation for asymmetric DL STRP/UL MTRP deployment scenarios. 2 TAs is supported in M-DCI based MTRP operation as legacy.
Conclusion
In this contribution, enhancement for asymmetric DL STRP/UL MTRP scenarios was discussed. Based on the discussion in the previous sections, we made the following proposals:
[bookmark: OLE_LINK31]UL power control enhancement
Proposal 1: Don’t support indication of TPC command for SRS CLPC adjustment states through DCI format 1_1/0_1 when the UE is configured two SRS CLPC adjustment states
Proposal 2: Don’t support update UL PL by “new UL PL = current UL PL + an update delta indicated by NW”
Proposal 3: For the association between PL offset and joint/UL TCI state, support either Alt1b or Alt2b
· 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).
· 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

2 TAs for asymmetric DL STRP/UL MTRP deployment scenarios
[bookmark: OLE_LINK1][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK2]Proposal 4: Study whether to support 2 TAs for asymmetric DL STRP/UL MTRP deployment scenarios, and we slightly prefer to decide this in RAN plenary
Proposal 5: If 2 TAs are supported for asymmetric DL STRP/UL MTRP deployment scenarios, down-select from the following alternatives:
· Alt1: Support only S-DCI based MTRP operation for asymmetric DL STRP/UL MTRP deployment scenarios. Extend 2 TAs for S-DCI based MTRP operation.
· Alt2: Support both S-DCI and M-DCI based MTRP operation for asymmetric DL STRP/UL MTRP deployment scenarios. 2 TAs is supported in M-DCI based MTRP operation as legacy.
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