[bookmark: _Hlk145670493][bookmark: OLE_LINK23][bookmark: _Ref494215420][bookmark: OLE_LINK9]3GPP TSG RAN WG1 #116-bis		R1-2402101
Changsha, Hunan Province, China, April 15th – 19th, 2024
Agenda Item:     9.2.4
Source:	Spreadtrum Communications
Title:	             Discussion on Enhancement for asymmetric DL sTRP/UL mTRP scenarios
Document for:	Discussion and decision

Introduction
In light of R19 FeMIMO WID [1], the following objective is included in the scope:
	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. [bookmark: OLE_LINK33]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 paper, we will present our opinions on enhancements for asymmetric DL sTRP/UL mTRP scenarios.
[bookmark: OLE_LINK32]Discussion
Enhancement on power control of SRS
For asymmetric DL sTRP/UL mTRP deployment scenario, two separated SRS closed loop Power control adjustment states from PUSCH are needed, where one is for SRS resource set with usage for DL CSI acquisition of macro gNB, and another is for SRS resource set with usage as beam management. Last meeting [2], the following agreements have been achieved.
	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
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
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]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


For the indication/configuration of two SRS CLPC adjustment states, it seems that all of the alternatives could work.  However, Alt4 would limit the configuration flexibility. Alt3 additionally introduce one set of open loop power control parameters and actually only one set would be valid for the TCI state. Between Alt1 and Alt2, we slightly prefer Alt2, for the sake that it reuses the existed parameter.
[bookmark: OLE_LINK14]Proposal 1: Regarding the configuration/indication, support Alt2, i.e., When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states.
For how to indicate TPC command for those two SRS CLPC adjustment states, last meeting, after discussion, there are some progresses:
	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;
· [bookmark: OLE_LINK34]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



[bookmark: OLE_LINK20]In legacy [3], DCI format 2_3 is used for the transmission of a group of TPC commands for SRS transmissions by one or more UEs. Along with a TPC command, a SRS request may also be transmitted. The interpretation of DCI format 2_3 depends on the configuration of srs-TPC-PDCCH-Group, i.e., typeA or typeB, where for both types one TPC command can be indicated per CC. Since asymmetric DL/UL transmission is in a same CC, thus we think both type A and type B for DCI format 2_3 can be considered. 
Regarding how to enhance DCI format 2_3, four candidates are provided in last meeting. Alt4 is not clear to us and it may limit the flexibility. Alt3 may bring additional UE complexity for the reason that UE would blind detection on RNTI. Compared with Alt1, although Alt2 seems to save more overhead in DCI, the benefit is trivial for only one bit can be saved for one CC. In addition, two DCIs are needed to achieve two TPC command for the two-separated CLPC adjustment state. That would consume more network resources. Thus, we prefer Alt1.
[bookmark: OLE_LINK17]Proposal 2: Support option3, i.e., enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB.
Proposal 3: For the enhancement on DCI format 2_3, support Alt1, i.e., add one additional TPC command for each CC.

Enhancement on pathloss for UL channels/signals
In asymmetric DL sTRP/UL mTRP scenario, it can be seen that pathloss RS is only from macro gNB, and the pathloss measured from the pathloss RS would not be accurate if applied for micro gNB since the natural difference between macro gNB and micro gNB. Thus, it is necessary to enhance the pathloss calculation for the nodes with UL only.
In some degree, there exists the reciprocity between DL and UL in terms of pathloss. Thus, gNB could base the measurement result of UL signals, e.g., SRS, to achieve the pathloss offset. Regarding how to achieve the PL offset, in our mind, it can be up to gNB’s implementation and enhancements seem not to be necessary.
[bookmark: OLE_LINK18]Observation 1: That how to calculate pathloss offset can be up to gNB’s implementation.
In RAN1#116 meeting [2], after discussion, the following agreement has been achieved.
	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.


For PDCCH order triggered CFRA, it can be beneficial for UL synchronization for UL-only TRP. Similar to PUCCH/PUSCH/SRS towards UL-only TRP, PL offset configuration for PRACH towards UL-only TRP also should be considered. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 4: Support to apply a PL offset for PDCCH order triggered contention free PRACH when the PRACH is towards the UL-only TRP.
Given the above, a PL offset is associate with one UL TCI state for UL-only TRP. However, in current specification PRACH would not be associated with UL TCI state. Thus, that how to configure a PL offset for PRACH should be considered. Generally the following methods can be taken into account.
· [bookmark: OLE_LINK5][bookmark: OLE_LINK1]Option 1: RRC configures multiple candidate values of pathloss offset in RACH-Config, and then PDCCH order would indicate one of them to be applied for the PRACH triggered by the PDCCH order.
· Option 2: PDCCH order would indicate a pathloss offst o be applied for the PRACH triggered by the PDCCH order.
· Option 3: The PL offset associated with the UL TCI state for the UL-only TRP can be applied for the PRACH triggered by the PDCCH order
[bookmark: OLE_LINK16]Proposal 5: When PDCCH order triggered contention free PRACH is towards the UL-only TRP, regarding how to configure the PL offset, the following options can be considered:
· Option 1: RRC configures multiple candidate values of pathloss offset in RACH-Config, and then PDCCH order would indicate one of them to be applied for the PRACH triggered by the PDCCH order;
· Option 2: PDCCH order would indicate a pathloss offst o be applied for the PRACH triggered by the PDCCH order;
· Option 3: The PL offset associated with the UL TCI state for the UL-only TRP can be applied for the PRACH triggered by the PDCCH order.
Regarding PL offset update, last meeting the following agreement has been achieved.
	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


Since UE’s dynamic movement would cause the PL difference between the link of UE-to-macro TRP and the link of UE-to-UL only TRP, it is worthy of dynamically updating PL offset. In addition, in Rel-16, PL RS updating by MAC CE has been introduced. Thus, utilizing MAC CE to update PL offset can be considered. During last meeting, there are some claims that the existed MAC CE to active TCI state can be utilized to indirectly update PL offset. Indeed it could work, but it would limit the configuration of TCI state since TCI state could include other information (e.g., QCL information) other than PL offset. 
[bookmark: OLE_LINK15]Proposal 6:  Support MAC CE to update the PL offset associated with the UL TCI state. 

Conclusion 
In this contribution, we provide our opinions on enhancements for asymmetric DL sTRP/UL mTRP scenarios:
Proposal 1: Regarding the configuration/indication, support Alt2, i.e., When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 in the TCI state indicates one of the SRS CLPC adjustment states.
Proposal 2: Support option3, i.e., enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB.
Proposal 3: For the enhancement on DCI format 2_3, support Alt1, i.e., add one additional TPC command for each CC.
[bookmark: _GoBack]Observation 1: That how to calculate pathloss offset can be up to gNB’s implementation.
Proposal 4: Support to apply a PL offset for PDCCH order triggered contention free PRACH when the PRACH is towards the UL-only TRP.
Proposal 5: When PDCCH order triggered contention free PRACH is towards the UL-only TRP, regarding how to configure the PL offset, the following options can be considered:
· Option 1: RRC configures multiple candidate values of pathloss offset in RACH-Config, and then PDCCH order would indicate one of them to be applied for the PRACH triggered by the PDCCH order;
· Option 2: PDCCH order would indicate a pathloss offst o be applied for the PRACH triggered by the PDCCH order;
· Option 3: The PL offset associated with the UL TCI state for the UL-only TRP can be applied for the PRACH triggered by the PDCCH order.
Proposal 6:  Support MAC CE to update the PL offset associated with the UL TCI state. 
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