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1 Introduction
NR MIMO evolution Rel-19 is going to support asymmetric DL sTRP/UL mTRP deployment scenarios [1]. In this scenario, some TRP may reduce or turn off its DL transmission to save power and it may cause issues like pathloss estimation, closed-loop power control and so on. In this contribution, we provide our views on enhancements for asymmetric DL sTRP/UL mTRP scenarios.
	Objective of WI [1]
RAN1:
5. [bookmark: _Hlk146642115]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. 
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2 Discussion
2.1 Scenarios and configurations
Both single-DCI (sDCI) and multi-DCI (mDCI) modes are supported in previous releases for Multi-TRP (MTRP) operations, considering ideal and non-ideal backhaul respectively. The difference between sDCI and mDCI can be reflected by the configuration of CORESETPoolIndex values, to be more specific, if mDCI is assumed, there are two different CORESETPoolIndex values.
For asymmetric DL sTRP/UL mTRP deployment, since DL is assumed only available for one of the multiple TRPs (e.g., macro node, as in the justification [1]), it seems that only sDCI mode is reasonable. However, it may also be possible that mDCI can be used for UL transmission by artificially configuring different CORESETPoolIndex values, which may add extra scheduling flexibility but also bring extra complexity. Therefore, we propose to clarify the sDCI or mDCI issue before any further discussion.
Observation 1: If DL is assumed as sTRP, there is no need to have different CORESETPoolIndex values.
Proposal 1: Clarify that only single DCI mode is supported for asymmetric DL sTRP/UL mTRP deployment scenarios.
In previous releases for MTRP operations, several UL MTRP schemes are supported, including TDM repetition, STxMP, etc.. However, in WID justification [1], the typical scenario is described as “transmit UL to either the macro gNB or non-co-located micro nodes”, which seems not targeting any TDM or STxMP UL MTRP schemes but only selecting one TRP for UL transmission. However, it is still possible that both TRPs are participating in UL reception. Therefore, we propose to clarify the transmission schemes to be supported in the asymmetric DL sTRP/UL mTRP deployment.
Observation 2: Asymmetric DL sTRP/UL mTRP deployment does not means the support of all UL mTRP schemes in previous releases such as TDM, STxMP, etc.
Proposal 2: Clarify the supported UL mTRP schemes for asymmetric DL sTRP/UL mTRP deployment scenarios.
The Rel-17/18 unified TCI framework supports configurations of dl-OrJointTCI-StateList or ul-TCI-StateList. For the node with both DL and UL, e.g., the macro node, it is more suitable to have a joint TCI state, and for the node with no DL, e.g., the micro node, a separated UL TCI state may be needed. However, according to current spec, it is not allowed to have both joint TCI state and separated UL TCI state configurations simultaneously. Therefore, the only possibility is to configure separated DL and UL TCI states for the macro node too. In addition, for the node with no DL, the source to determine spatial Tx filter in a separated UL TCI state would only be SRS, it can be further clarified whether an explicit parameter to indicate UL only for the separated UL TCI state or for an uplink channel/signal.
Observation 3: For Marco with DL, a joint TCI state can be used, for Micro with DL turned off, a separated UL TCI state can be used. However, it is not allowed to have both joint TCI state and separated UL TCI state configurations simultaneously.
Proposal 3: Clarify the type of TCI state (separated DL and UL TCI states) used to support asymmetric DL sTRP/UL mTRP. And whether explicit indication of UL only for UL TCI state or for uplink channel/signal can be discussed.
Note that we don’t have an absolute UL-only cell without any DL transmission and the micro node may only turn off or reduce its DL transmission to save power, it suggests that switching between symmetric DL/UL and asymmetric DL sTRP/UL mTRP may be considered. In Rel-18 NES, cell DTX (discontinuous transmission) is introduced and similar mechanism may be extended as TRP DTX that the micro node may enter DTX mode with MAC CE signalling to notify the UE.
Observation 4: Micro node may not always turn off its DL transmission.
Proposal 4: Consider TRP DTX configuration to support switching between symmetric DL/UL and asymmetric DL sTRP/UL mTRP.

2.2 PL offset calculation and configurations
It is NW’s responsibility to calculate the pathloss offset from UE to different TRPs, since UE may not be able to assess the channel from the TRP with no DL transmission. While as one factor for determining transmit power is pathloss measured by UE, which is unknown to the NW, to make it possible for NW measuring on the pathloss, one way is that NW may configure SRS transmission with the same transmit power to different TRPs and calculate the pathloss offset by comparing the receive power, another way is that UE may provide the information of transmit power to NW.
Proposal 5: PL offset can be calculated at NW by configuring SRS transmissions to different TRPs with the same Tx power or UE reporting information of transmit power.
NW may need to indicate the obtained PL offset value and the associated PL reference signal to UE for UL power control. Depending on NW’s calculation method, the indicated PL offset value may or may not be scaled by the alpha coefficient, as follows. So it may be needed to clarify the calculation method.
· Alt1:  – PL offset
· Alt2:  – PL offset)
where  = referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and  refers to the PL RS associated.
Observation 5: The indicated PL offset value may or may not be scaled by the alpha and requires clarification.
Considering the PL offset indication, there may be several ways. For example, the PL offset can be either associated with PL RS or associated with UL TCI state for the UL only node. It is possible to configure the PL offset together with the PL RS or UL TCI state via RRC. In addition, MAC CE based PL RS update is already supported for SRS and PUSCH, similarly, the update of PL offset can also be signalled via MAC CE, together with the PL RS update or UL TCI state activation. 
Proposal 6: PL offset can be indicated together with the PL RS or UL TCI state for UL only node.
Generally speaking, UE only needs to consider the pathloss offset when transmitting to the TRP without DL transmission. However, there may be some ambiguity to determine to which TRP the UL transmission is scheduled, especially if only sDCI mode is supported and ideal backhaul is assumed as we discussed before. Because with this configuration, there is no CORESETPoolIndex value difference and there is no TRP-specific UL TCI state grouping. The same problem may exist when the DCI format 0_0 schedules PUSCH which does not have any SRI indication.
Proposal 7: Study if additional indication is needed to further notify UE whether the configured PL offset value is applied or not.
It could be NW implementation to determine when the pathloss offset value needs update, for example, via triggering SRS transmission for pathloss offset estimation and followed by pathloss offset indication or update. On the other hand, considering that UE movement and the change that UE can detect via the measurement of the PL RS configured, it is also possible for UE to request the pathloss offset update, for example, when the measurement pathloss is becoming smaller, which suggests that UE may move towards the macro node with DL PL RS transmission and the configured PL offset value may not be suitable anymore.
Proposal 8: Support UE request to update the configured pathloss offset value

2.3 Others
Considering asymmetric DL sTRP/UL mTRP deployment, UL transmission including PUSCH, PUCCH, and even PRACH may need to be sent to either or both of macro and micro nodes. However, the objective to enhance PRACH or PUCCH seem not in the WID [1]. It may be better to clarify whether in Rel-19 we need to discuss about the PRACH or PUCCH enhancements in this scenario.
Observation 6: PRACH or PUCCH enhancements are not considered in the WID.
Proposal 9: Clarify whether to support enhancements on PRACH or PUCCH for asymmetric DL sTRP/UL mTRP deployment scenarios in Rel-19.
In addition, considering the BFR in asymmetric DL sTRP/UL mTRP deployment, UE may send BFR request (e.g., MAC CE for BFR) via the extra UL TCI state instead of using q_new beam, which may increase the chance to recover from beam failure. However, the objective to enhance BFR is not in the WID [1]. It may be better to clarify whether in Rel-19 we need to discuss about the BFR enhancements in this asymmetric scenario.
Observation 7: With the extra UL TCI state, BFR procedure may be improved.
Proposal 10: Clarify whether to support enhancements on BFR in asymmetric DL sTRP/UL mTRP deployment scenarios in Rel-19.

3 Conclusion
In this contribution, we provided our views on Rel-19 MIMO work on enhancements for asymmetric DL sTRP/UL mTRP scenarios, and we have the following observations and proposals:
Observation 1: If DL is assumed as sTRP, there is no need to have different CORESETPoolIndex values.
Observation 2: Asymmetric DL sTRP/UL mTRP deployment does not means the support of all UL mTRP schemes in previous releases such as TDM, STxMP, etc.
Observation 3: For Marco with DL, a joint TCI state can be used, for Micro with DL turned off, a separated UL TCI state can be used. However, it is not allowed to have both joint TCI state and separated UL TCI state configurations simultaneously.
Observation 4: Micro node may not always turn off its DL transmission.
Observation 5: The indicated PL offset value may or may not be scaled by the alpha and requires clarification.
Observation 6: PRACH or PUCCH enhancements are not considered in the WID.
Observation 7: With the extra UL TCI state, BFR procedure may be improved.
Proposal 1: Clarify that only single DCI mode is supported for asymmetric DL sTRP/UL mTRP deployment scenarios.
Proposal 2: Clarify the supported UL mTRP schemes for asymmetric DL sTRP/UL mTRP deployment scenarios.
Proposal 3: Clarify the type of TCI state (separated DL and UL TCI states) used to support asymmetric DL sTRP/UL mTRP. And whether explicit indication of UL only for UL TCI state or for uplink channel/signal can be discussed.
Proposal 4: Consider TRP DTX configuration to support switching between symmetric DL/UL and asymmetric DL sTRP/UL mTRP.
Proposal 5: PL offset can be calculated at NW by configuring SRS transmissions to different TRPs with the same Tx power or UE reporting information of transmit power.
Proposal 6: PL offset can be indicated together with the PL RS or UL TCI state for UL only node.
Proposal 7: Study if additional indication is needed to further notify UE whether the configured PL offset value is applied or not.
Proposal 8: Support UE request to update the configured pathloss offset value
Proposal 9: Clarify whether to support enhancements on PRACH or PUCCH for asymmetric DL sTRP/UL mTRP deployment scenarios in Rel-19.
Proposal 10: Clarify whether to support enhancements on BFR in asymmetric DL sTRP/UL mTRP deployment scenarios in Rel-19.
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