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Introduction
[bookmark: _GoBack]In this paper, enhancements related to PL offset are discussed in Section 2 and our views on SRS CL PC adjustment state and DCI Format 2_3 TPC command enhancement are provided in Section 3. 
Enhancements related to PL offset 
PL offset update mechanism
	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



In RAN1#116 [1], it was agreed to associate an UL TCI state with a PL offset. Further, it was suggested to update the PL offset value in MAC-CE (Alt2 in above agreement). We are not convinced that such an update is necessary and believe it is sufficient to signal the PL offset value directly in RRC due to the following reasons:
1) PL estimate towards the UL TRP is comprised of two components: 
a. Component-A: DL PL estimate associated with the DL TRP which, itself, is obtained through a L3 filtering of the DL PL-RS RSRP; and 
b. Component-B: PL offset value that is signaled by NW and should be subtracted from Component-A (DL PL estimate). 
Since Component-A is L3 filtered, it is not dynamically responsive to UE movements. Therefore, a “low-latency” indication of Component-B in MAC-CE would not make the overall PL estimate towards the UL TRP to be dynamically responsive to the UE movements and the changes of the PL towards the UL TRP: Regardless of whether Component-B is signaled in RRC or MAC-CE, PL estimation error towards the UL TRP is mainly governed by the estimation error in Component-A. This is especially true in most practical scenarios where Component-A is considerably larger than Component-B. 
2) If the UE movement/rotation is substantial, a new UL TCI would need to be indicated anyways. Since each UL TCI state is associated with a PL offset, this means that the used PL offset value would also be updated and a further update of the PL offset in MAC-CE seems unjustified.
3) It has been argued in RAN1#116 that PL offset value range can be large and, therefore, a MAC-CE update would be necessary to signal the exact PL offset value to the UE. We do not think that such an argument is necessarily accurate since, even if the potential value range of PL offset is large, it does not mean that the whole range would be traversed within a short period due to the UE movements.  
4) [bookmark: _Hlk163037175]The claimed advantage of updating PL offset in MAC-CE compared to RRC is speculative since, at least in RAN1#116, there was no simulation results or even concrete analysis to demonstrate that the lower latency of PL offset update in MAC-CE can result in an improved UL channel/signal reception at the UL TRP.
  
Based on the above discussion, we propose the following: 
Proposal 1: Do not support updating the PL offset in MAC-CE.
Association between PL offset and joint TCI state  
	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
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



[bookmark: _Hlk162863070]In RAN1#116, whether to support associating joint TCI state (if supported) with a PL offset is for further studies. The QCL source of a joint TCI state is either SSB or CSI-RS. In FR1, a TCI state does not contain qcl-Type set to 'typeD' and, therefore, the QCL source for a joint TCI state corresponding to the UL TRP could be an SSB or CSI-RS transmitted from the non-collocated DL TRP. In FR2, however, as the TCI state contains qcl-Type set to 'typeD', it is not possible to have an SSB or CSI-RS transmitted from a non-collocated DL TRP as the QCL source of the TCI state that is configured for transmissions towards the UL TRP. 
[bookmark: _Hlk162987348]Observation 1: In FR2, only SRS can be used as the QCL source of the TCI state for transmissions towards UL TRP.
Consequently, it is not feasible to configure a joint TCI state for transmissions towards the UL TRP in FR2 and, therefore, PL offset can only be associated with a joint TCI state in FR1. 
Proposal 2: Do not support associating PL offset with a joint TCI state in FR2. 
PDCCH-order PRACH transmission in asymmetric DL sTRP/UL mTRP
In the agreement brought at the top of Section 2.2, the following issues related to PDCCH-order PRACH transmission are for further studies:
 
	Agreement
[…]
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.



 
In above agreement, both whether/how to apply PL offset and to determine the Tx beam for PDCCH-order PRACH transmission are left to further studies. Before addressing these two issues, it is worth noting that PDCCH-order PRACH transmission is triggered by NW if a UE is out of synch. After receiving the order, the UE sends a preamble and the NW determines a new Timing Advance Command in RAR for the UE. According to the following excerpts from Clause 9.2.9 of 38.300 and Clause 5.2 of 38.321, whether a UE is out of synch is determined by timeAlignmentTimer and once timeAlignmentTimer expires, RRC releases SRS for all serving cells. 
Observation 2: When UE is out of synch, RRC releases SRS for all serving cells.   
	Excerpt from TS 38.300 
9.2.9  Timing Advance 
[…]
Timing advance updates are signalled by the gNB to the UE via MAC CE commands. Such commands restart a TAG-specific timer which indicates whether the L1 can be synchronised or not: when the timer is running, the L1 is considered synchronised, otherwise, the L1 is considered non-synchronised (in which case uplink transmission can only take place through MSG1/MSGA).
[…]



	Excerpt from TS 38.321 
5.2  Maintenance of Uplink Time Alignment
[…]
when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
[…]



Tx beam for PDCCH-order PRACH towards UL TRP
As discussed above, only SRS can be used as the QCL source of the TCI state for transmissions towards UL TRP in FR2. Therefore, since when UE is out of synch RRC releases SRS, spatial domain filter for PDCCH-order PRACH transmission towards UL TRP cannot be specified because RRC has already released the source RS of the corresponding TCI state. Further, in our understanding, spatial domain filter for PRACH has never been specified in legacy releases. Based on the above discussion, we propose the following:
Proposal 3: Spatial domain filter of PDDCH-order PRACH transmission towards UL TRP is based on UE implementation.
PL offset for PDCCH-order PRACH towards UL TRP 
If UE applies only one TA in uplink transmissions towards two TRPs, the propagation delay gap between the two TRPs is within the CP. Therefore, no matter which TRP receives the preamble, the NW shall indicate only one Timing Advance Command to the UE. Thus, it is not justified to specify PL offset for PDCCH-order PRACH transmission as it is not important the preamble is received by the UL TRP or the DL TRP. 
Proposal 4: Do not specify PL offset for PDCCH-order PRACH transmission if only one TA is applied.
Further, as discussed above, since when UE is out of synch in FR2, RRC releases the QCL source SRS of the UL TCI state for UL TRP and it is already agreed that PL offset is associated with the UL TCI state, it is not justified specify the PL offset for this case either. 
[bookmark: _Hlk162988979]Proposal 5: Do not specify PL offset for PDCCH-order PRACH transmission in FR2. 
The only remaining case where specifying PL offset for PDCCH-order PRACH transmission may be both possible and beneficial is the case of PDCCH-order PRACH transmission when 2TA is applied in FR1.  
Proposal 6: Further study whether/how to specify PL offset for PDCCH-order PRACH transmission only for the case that 2TA is applied in FR1. 
SRS CLPC enhancement
CLPC adjustment states signaling
	[bookmark: _Hlk162862299][bookmark: _Hlk162862304]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
· 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




[bookmark: _Hlk162454089]In the current specification, the information element srs-PowerControlAdjustmentStates of each SRS resource set default value is sameAsFci1 and can be configured as separateClosedLoop or sameAsFci2. To support two SRS CLPC adjustment states, the information element mentioned above can be extended directly and CLPC adjustment states of each SRS resource set can be configured as separateClosedLoop, separateClosedLoop2, or sameAsFci2 with the default value of sameAsFci1.
Proposal 7: Support two CLPC adjustment states by associating it with the SRS resource set (Alt1) and adding a new value to legacy srs-PowerControlAdjustmentStates.
TPC command signaling 
	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

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;
· 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: _Hlk162276675]
The main difference between Type A and Type B for DCI format 2_3 is the SRS triggering mechanism. If the UE is configured with srs-TPC-PDCCH-Group = typeA and ‘SRS request’ field is present in DCI format 2_3, antenna switching AP SRSs configured on the cell determined by cc-IndexInOneCC-Set that is included in the CC set with the same index as the ‘SRS request’ field value are triggered. In turn, when the UE is configured with srs-TPC-PDCCH-Group = typeB, more than one block in DCI Format 2_3 may correspond to the UE where each block is associated with a distinct CC. If ‘SRS request’ field is present in any of these blocks, it can trigger AP SRSs on the corresponding cell if those AP SRSs  are configured with aperiodicSRS-ResourceTrigger or an entry in aperiodicSRS-ResourceTriggerList set to ‘SRS request’ field value. Note that if ‘SRS request’ field is absent, the difference between Type A and Type B is not substantial. Therefore, since TPC and not the ‘SRS request’ field is the subject of enhancement in the asymmetric DL sTRP/UL mTRP deployment scenario, we think the enhancements should be applied to legacy DCI format 2_3 with either of higher layer parameter srs-TPC-PDCCH-Group = typeA or typeB.
Proposal 8: Support to enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB.
Among the listed alternatives in RAN1#116 agreement on how to signal the second TPC command of the two independent closed-loop PC adjustment states, we think Alt3 should be removed since using two different TPC-SRS-RNTIs for DCI format 2_3 would increase the UE blind detection complexity.
Between the Alt1 and Alt2, we prefer Alt2, i.e., to introduce 1-bit closed loop indicator field for each TPC command in DCI format 2_3. Although indicating two TPC commands at the same time may be more flexible, considering the length limit of DCI format 2_3, introducing 1-bit closed loop indicator field can increase DCI format 2_3 capacity to serve more UEs.
Proposal 9: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3.
· Note: This is Alt2 in RAN1#116 agreement.

Summary and conclusion
Observation 1: In FR2, only SRS can be used as the QCL source of the TCI state for transmissions towards UL TRP.
Observation 2: When UE is out of synch, RRC releases SRS for all serving cells.   
Proposal 1: Do not support updating the PL offset in MAC-CE.
Proposal 2: Do not support associating PL offset with a joint TCI state in FR2. 
Proposal 3: Spatial domain filter of PDDCH-order PRACH transmission towards UL TRP is based on UE implementation.
Proposal 4: Do not specify PL offset for PDCCH-order PRACH transmission if only one TA is applied.
Proposal 5: Do not specify PL offset for PDCCH-order PRACH transmission in FR2.
Proposal 6: Further study whether/how to specify PL offset for PDCCH-order PRACH transmission only for the case that 2TA is applied in FR1.
Proposal 7: Support two CLPC adjustment states by associating it with the SRS resource set (Alt1) and adding a new value to legacy srs-PowerControlAdjustmentStates.
Proposal 8: Support to enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB.
Proposal 9: Introduce one 1-bit closed-loop-indicator field for each TPC command in DCI format 2_3.
· Note: This is Alt2 in RAN1#116 agreement.
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