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1. Introduction
The new Rel-19 WI of NR MIMO Phase 5 was approved in RAN#102 meeting, and the following objective is included in [1].
	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.



Asymmetric DL sTRP/UL mTRP deployment scenarios can be beneficial from the aspects of network energy saving, uplink coverage and throughput improvement. Further enhancements are needed to ensure the performance of such heterogeneous network, especially the SRS power control and UL pathloss calculation. In this contribution, we provide our views on the essential enhancements for asymmetric DL sTRP/UL mTRP network deployment.
2. Considerations on two separate closed-loop PC adjustment state for SRS
2.1 SRS CLPC adjustment state indication
In RAN1 #116 meeting, the following agreement was reached, four alternatives were given on the SRS CLPC adjustment states configuration and indication.
	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


For Alt1, it is the most straightforward method to configurate the SRS CLPC adjustment state by configuring two SRS CLPC adjustment state in one the SRS resource set, i.e., configuring 2 sets of PC related parameters are the same in one SRS resource set.
For Alt2, even the closedLoopIndex-r17 is used for indicating the SRS CLPC adjustment, the PC related parameters are actually the same within an SRS resource set, thus there are finally 2 CLPC adjustment states need to be configured in one SRS resource set configuration. 
For Alt3, as point by FL in the email discussion in last meeting, as specified in chapter 7 of TS 38.214[2] as follow, when the followUnifiedTCI-StateSRS is not provided for an SRS resource set, the values of the PC related parameters are the same, since even the “SRS resource with lowest SRS-ResourceId in the SRS resource set” also shares the same values as indicated in SRS resource set. 
	-	in clause 7.3.1, if p0AlphaSetforSRS is provided, 
-	if followUnifiedTCI-StateSRS is provided for a SRS resource set, the values of  , , and SRS power control adjustment state  are provided by p0AlphaSetforSRS associated with the indicated TCI-State or TCI-UL-State
-	else, if followUnifiedTCI-StateSRS is not provided for a SRS resource set and for a SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0AlphaSetforSRS associated with TCI-State or TCI-UL-State of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by pathlossReferenceRS-Id-r17 associated with or included in the TCI-State or TCI-UL-State of an SRS resource with lowest SRS-ResourceId in the SRS resource set


So, even the intention of Alt2 and Alt3 is to associate the CLPC adjustment state with the TCI state, there are still 2 separate sets of PC related parameters to be configured for one SRS resource set, the spec impact of which are actually the same as Alt1 and require extra configuration enhancements. 
Alt4 makes the situation more complicated and constrain the scenarios for adopting 2 SRS CLPC adjustment state, which we think is not as convenient as Alts 1-3. As a conclusion, from our prospective, though all the four Alts can work well, Alt1 is the most straightforward choice with simplest spec enhancement and less limitation for the configuration of SRS CLPC adjustment state.
Proposal 1: Support Alt1, i.e., 2 SRS CLPC adjustment state can be associated with a SRS resource set, for the SRS CLPC adjustment state configuration and indication. 
2.2 TPC command indication method
In the last meeting, the following agreement was reached on the TPC command indication method. 
	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: 


Among the six Options, Option 1,2,3,5 are based on the DCI format 2_3, while Option 4 is based on DCI format 1_1/0_1. From our point of view, since there may be no PUCCH/PUSCH scheduled for DL sTRP or a PDCCH/PDSCH scheduled for UL mTRPs in the asymmetric scenarios and our initial intention for specifying the SRS close-loop PC is to decouple it with PUSCH/PDSCH, the DCI format 0_1/1_1, the main usage of which is for scheduling UL/DL transmission, are not suitable for such scenario. While DCI format 2_3 can be used to indicate the SRS power of UE without DL/UL transmission separately and not tied with PUSCH power control, indicating the SRS power with DCI format 2_3 can be applied for asymmetric DL sTRP/UL mTRPs scenarios.
[bookmark: _Hlk158206648]Observation 1: DCI format 0_1/1_1 is not suitable for TPC command indication, i.e., Option 4 shouldn’t be adopted for TPC command indication.
In current specs, when DCI format 2_3 is applied, the srs-TPC-PDCCH-Group in high layer parameter is always configured, which means SRS-CarrierSwitching IE is configured. From our understanding, there is no need to couple these two scenarios for gNB. Thus, if DCI format 2_3 is adopted for indicating 2 CLPC SRS TPC command, how to configure this high layer parameter srs-TPC-PDCCH-Group must be discussed. 
In current TS 38.212[3], if the srs-TPC-PDCCH-Group is configured as type A, a 2-bit field SRS request is required to indicate the selection of CC set for multiple TPC commands in one block; if the srs-TPC-PDCCH-Group is configured as type B, one or multiple blocks can be configured with a SRS request field in each block, and UE will be indicated with the start bits of the DCI to acquire the corresponding TPC command. From our prospective, there is no conflict for both types to be adopted for indicating the TPC command. Thus, both Type A and Type B should be enhanced for TPC command if DCI format 2_3 is adopted.
For Option 5, we think it can also be adopted for TPC command indication, but what the structure of DCI format 2_3 looks like should also be specified or indicated. And since the current DCI format 2_3 can already support the function of indicating the TPC command for 2 SRS CLPC, we think there is no need to introduce a new DCI format, which will increase the UE’s burden to detect a new kind of RNTI. As a consequence, though all the Alts can work, Option 3 is the most straightforward method with least spec impacts.
Proposal 2: Support Option 3, i.e., enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB, for indicating the TPC command via DCI.
For the details of Option 3, we think Alt2 is the alternative with least spec impact. On the one hand, the number of extra bits introduced is smallest regardless srs-TPC-PDCCH-Group is configured as either typeA or typeB, thus the reduction of the number of indicated CCs is least; on the other hand, it won’t increase UE’s burden to detect one more new type of RNTI.
Proposal 3: Support Alt2, i.e., introduce 1-bit closed-loop-indicator field for each TPC command, for Option 3.
3. [bookmark: _Hlk118386501]Considerations on PL offset configuration for UL TRP 
In RAN1 #116 meeting, the following agreements were reached. Based on the agreements, we think the following issues still need to be further discussed.
	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
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

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


3.1 Enhancements on PL offset configuration
In last meeting, as shown above, it has been agreed that joint TCI state mode can be configured for FR1 in the asymmetric DL sTRP/UL mTRP deployment. Since in current specs and implementation, the spatial TX filter information is not needed for DL in FR1 because the isotropic antenna is adopted, introducing the PL offset for joint TCI state won’t cause extra confusion. Thus, we think the PL offset associated with joint TCI state should be supported.
Proposal 4: Support to associated a joint TCI state with a PL offset in Rel-19.
Though agreed to associated a UL TCI state with a PL offset, it hasn’t been decided how this association can be achieved. Basically, we think configured one PL offset value of a UL/joint state directly. 
Proposal 5: Support to configure one PL offset value for a joint/UL state.
3.2 PL offset update method
It’s natural for UE to move in the cell, thus the pathloss can be varied. For UL TRP, without the updated information, the configured PL offset can be out-of-data and cause performance degradation on the PC, so does the UL. Therefore, it is necessary to update the PL offset on time. 
Two options are proposed by companies in last meeting.
1) The pathloss offset is updated with MAC CE and applied to the latest UL pathloss associated with the same TCI state.
2) The pathloss offset is unchanged, but to update the UP Tx power with TPC command based on MAC CE.
The two methods actually have the same effect, leading to the update of PL offset. Regardless of which method is adopted, we think MAC CE based updating method for PL should be introduced, which has a smaller latency and can reflect the timely position of UE better. 
The difference between the two method lies in two aspects. The first aspect is whether the updated value should influence on the offset or the UL transmission power directly; the second aspect is whether the value is updated with an absolute value or with a differential value delta. For the first aspect, since the PL calculation has already updated with the introduction of PL offset, we think update the PL calculation can reduce the spec impact as much as possible. For the second aspect, we are fine with both the update method, the details can be further studied and decided by RAN2.
Proposal 6: Support to introduce MAC-CE based method for updating the PL offset associated with UL TCI state, the detailed update method can be further studied. 
4. Considerations on TA enhancements for asymmetric DL sTRP/UL mTRP deployment
The typical deployment scenario for asymmetric DL sTRP/UL mTRP is shown in Fig 1. According to the evaluation results provided in [4], with DL/UL decoupling, i.e., introducing more micro TRPs only providing UL services on some occasions, more than 20% average UPT gain can be acquired, and the maximum UPT gain can be up to 31% for cell-edge UEs. Thus, the asymmetric network DL sTRP/UL mTRP is beneficial for UL performance, especially for the cell-edge UE.
Observation 2: Asymmetric DL sTRP/UL mTRP is especially beneficial for cell-edge UEs. 



Fig 1 illustration of asymmetric DL sTRP/UL mTRP deployment scenario 
However, in such scenarios, since the distance from UE to macro and micro gNB can be quite different (like UE1 shown in Fig 1), and there can be no DL signals transmitted from macro UL TRP to UE. For this condition, besides the mechanisms included in the WID, from our prospective, 2TAs for DL sTRP/UL mTRP may also need to be enhanced in ‘asymmetric DL sTRP/UL mTRP’ scenarios using the legacy PRACH resources. Based on the simulation and calculation results in [5], in some cases, the uplink propagation difference between DL macro and UL micro nodes cannot meet the timing error limit Te as specified in TS 38.133. Thus, supporting 2TA for the asymmetric DL sTRP/UL mTRP scenario is needed.
Observation 3: Supporting 2TA for the asymmetric DL sTRP/UL mTRP scenario is needed.
In Rel-18 eMIMO WID, the TA enhancement has been discussed for multi-TRP scenarios with mDCI. But in the ‘asymmetric DL sTRP/UL mTRP’ scenario, since there is no DCI transmitted from UL TRP to UE, the 2TA with mDCI introduced in Rel-18 should be extended to 2TA with one single DCI. 
Proposal 7: Support to specify 2TAs for ‘asymmetric DL sTRP/UL mTRP’ with single DCI in Rel-19 MIMO WI.

5.  Conclusion
In this paper, we discuss the issues for asymmetric DL sTRP/UL mTRP scenarios and have the following observations and proposals.
Observation 1: DCI format 0_1/1_1 is not suitable for TPC command indication, i.e., Option 4 shouldn’t be adopted for TPC command indication.
Observation 2: Asymmetric DL sTRP/UL mTRP is especially beneficial for cell-edge UEs. 
Observation 3: Supporting 2TA for the asymmetric DL sTRP/UL mTRP scenario is needed.

Proposal 1: Support Alt1, i.e., 2 SRS CLPC adjustment state can be associated with a SRS resource set, for the SRS CLPC adjustment state configuration and indication. 
Proposal 2: Support Option 3, i.e., enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB, for indicating the TPC command via DCI.
Proposal 3: Support Alt2, i.e., introduce 1-bit closed-loop-indicator field for each TPC command, for Option 3.
Proposal 4: Support to associated a joint TCI state with a PL offset in Rel-19.
Proposal 5: Support to configure one PL offset value for a joint/UL state.
Proposal 6: Support to introduce MAC-CE based method for updating the PL offset associated with UL TCI state, the detailed update method can be further studied. 
Proposal 7: Support to specify 2TAs for ‘asymmetric DL sTRP/UL mTRP’ with single DCI in Rel-19 MIMO WI.
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