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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 SRS CLPC adjustment state indication
In RAN1 #116-bis meeting [2], the following agreement was reached on the SRS CLPC adjustment states configuration and indication.
	Agreement
For a UE configured with two SRS CLPC adjustment states, support Alt2 for indicating one of the SRS CLPC adjustment states to SRS:
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 for SRS in the TCI state indicates one of the SRS CLPC adjustment states
· The candidate value of i0 and i1 in closedLoopIndex-r17 for SRS refers to the first and the second CLPC adjustment state separate from PUSCH, respectively
Ericsson raised concerns on Alt2 due to potential issues with beam management.


According to the agreement, the closedLoopIndex-r17 will be used for indicating the SRS CLPC adjustment states if the srs-PowerControlAdjustmentStates is set to 'separateClosedLoop' for Rel-19 UE. However, if we look back to the current specification in TS 38.331[3], the configuration of closedLoopIndex-r17 is not optional, which are shown as follows.
	Uplink-PowerControl information element
-- ASN1START
-- TAG-UPLINK-POWERCONTROL-START

Uplink-powerControl-r17  ::= SEQUENCE {
    ul-powercontrolId-r17        Uplink-powerControlId-r17,
    p0AlphaSetforPUSCH-r17       P0AlphaSet-r17                                                               OPTIONAL, -- Need R
    p0AlphaSetforPUCCH-r17       P0AlphaSet-r17                                                               OPTIONAL, -- Need R
    p0AlphaSetforSRS-r17         P0AlphaSet-r17                                                               OPTIONAL  -- Need R
}

P0AlphaSet-r17 ::=           SEQUENCE {
    p0-r17                       INTEGER (-16..15)                                                            OPTIONAL, -- Need R
    alpha-r17                    Alpha                                                                        OPTIONAL, -- Need S
    closedLoopIndex-r17          ENUMERATED { i0, i1 }
}

Uplink-powerControlId-r17 ::= INTEGER(1.. maxUL-TCI-r17)

-- TAG-UPLINK-POWERCONTROL-STOP



And at the same time, if p0AlphaSetforSRS is configured, according to the specification in TS 38.213[4], shown as follows, the SRS power control adjustment state can be subject to the TCI-State or TCI-UL-State of an SRS resource with lowest SRS-ResourceId in the SRS resource set if followUnifiedTCI-StateSRS is not provided for an 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 𝑃O_UE_SRS,𝑏,𝑓,𝑐(𝑞𝑠), 𝛼SRS,𝑏,𝑓,𝑐(𝑞𝑠), and SRS power control adjustment state 𝑙 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 𝑃O_UE_SRS,𝑏,𝑓,𝑐(𝑞𝑠), 𝛼SRS,𝑏,𝑓,𝑐(𝑞𝑠), and SRS power control adjustment state 𝑙 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 𝑞𝑑 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


In such case, if p0AlphaSetforSRS is configured and followUnifiedTCI-StateSRS is not provided, srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', it can be confused for a Rel-19 UE to decide whether interpret the configuration as the Rel-17 specs or Rel-19 specs. 
Observation 1: For Rel-19 UE, it may be confused to interpret the configuration in Alt2 to follow either Rel-17 or Rel-19 specifications. 
In order to avoid such ambiguity, we think a new RRC parameter or a new possible value of srs-PowerControlAdjustmentStates should be introduced for clarifying the intention of the configuration. 
Proposal 1: Without other methods for indicating SRS CLPC adjustment state, a new RRC parameter or value of srs-PowerControlAdjustmentStates should be introduced to distinguish the configuration of Alt2 is for Rel-19 SRS CLPC adjustment enhancements. 
Besides, as Ericsson pointed that tying the SRS CLPC adjustment state with TCI state may cause the performance degradation on beam management, since the indicated CL for PC tied with TCI state may not be the best beam of TCI state. Thus, we regard that it is better to provide a more straightforward method for indicating the SRS CLPC adjustment states additionally, which can decouple the SRS CLPC adjustment state and TCI state. Alt1 proposed in RAN1 #116, i.e., SRS CLPC adjustment state is associated with SRS resource set, where one out of two SRS CLPC adjustment states can be configured in one SRS resource set, can help solve the problem, and also avoid the confusion on the interpretation of specifications caused by Alt2. 
Proposal 2: Consider to additionally support one out of two SRS CLPC adjustment states configured in one SRS resource set to avoid the confusion on interpretation of specification and issues on beam management caused by Alt2.
3. [bookmark: _Hlk118386501]Considerations on PL offset configuration for UL TRP 
In RAN1 #116bis meeting, the following agreements were reached. 
	Agreement
For FR1, a joint TCI state can be associated with a PL offset.
· When a joint 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 joint TCI state.
· Reuse the legacy uplink power control formulation by replacing legacy PL with a 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.

Agreement
Support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR1.
· Note: The DL reference timing determination for PDCCH-order PRACH transmission to an UL TRP is still based on the DL RS defined in current RAN4 specification
· Above is subject to a separate UE capability signaling

Agreement
Consider and down-select one from the following alts for indicating a PL offset for PDCCH-order PRACH transmission at least for FR1.
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt2: PDCCH order DCI indicates one PL offset value
· Alt3: The PL offset associated with one of the indicated joint/UL TCI state for UL TRP in unified TCI framework is applied on the PDCCH-order PRACH transmission
· Alt4: The PDCCH order DCI indicates one TCI state associated with a PL offset and the associated PL offset is applied on the PRACH transmission.
· Alt5: RRC configures one PL offset value for PRACH and the PDCCH order DCI indicates whether this PL offset value is applied on PRACH transmission or not.
Note: Other alternatives are not precluded

Agreement
[bookmark: _Hlk166146863]For the association between PL offset and joint/UL TCI state, consider and down-select one from the following Alts:
· 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
· 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.
· Other alternatives are not precluded.


3.1 Association between PL offset and joint/UL TCI state 
In last meeting, as shown above, 6 alternatives are given on association between PL offset and joint/UL TCI state. Basically, to enhance the efficiency for PL offset configuration and update, we think it is reasonable to introduce the MAC CE based method to update the PL offset configuration. Thus, Alt1, Alt2a, Alt 4 shouldn’t be further considered.
Proposal 3: Methods not supporting MAC CE to update the PL offset configuration, i.e., Alt1, Alt2a and Alt4 should not be further considered. 
For Alt1, it is the simplest and straightforward for configuring and update the PL offset. However, such method constrains the number of PL offset configured at one time to 1, which may not efficient enough to configure all the PL offset if UL transmissions toward multiple TRPs exist at the same time. 
For Alt 2b and Alt 3, both the methods provide the feasibility to configure multiple values of PL offset at one time, which is pretty beneficial from the perspective of efficiency. While in Alt 2b, one new RRC parameter configuration is needed to indicate the PL offset configuration, which is a fussy method with relatively large latency. Thus, we prefer Alt3. As for the initial PL offset value, 0dB is reasonable to be a default value, and is also make sense to use other values as the default initial PL offset value, e.g., the first configured value in the PL offset list.  
Proposal 4: Support Alt3, i.e., 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 to configure one PL offset value for a joint/UL state for the association between PL offset and joint/UL TCI state.
· Other default initial PL offset value can be further discussed.
3.2 Indication of PL offset for PDCCH-order PRACH transmission 
As for the indication of PL offset for PDCCH order based PRACH transmission, 5 alternatives were given. Also, supporting DCI based indication of PL offset value for PDCCH-order PRACH transmission can be more effective and reasonable. Similar to that of indicating PL offset for joint/UL TCI state, to configure multiple PL offset values in a list, and then indicating by DCI can be the simplest and most straightforward alternative
Proposal 5: Support Alt1, i.e., RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field to indicate the PL offset for PDCCH-order PRACH transmission.
3.3 PL update method
As analyzed above, the MAC CE based PL offset update method should be introduced. Besides to indicate and update the PL offset when recalculating the PL, some companies proposed to update the PL with TPC command directly, with pathloss offset is unchanged, i.e., new UL PL = current UL PL + an update delta indicated by NW. With such methods, the configured and indicated PL offset values can be further feasible to a larger PL margin, and the update of PL offset list doesn’t need to be so frequently. Also, fewer values are needed in the PL offset list. Thus, we are supportive to further discuss update the PL with a PL delta, which we prefer to be indicated by NW with MAC CE. The details of the MAC CE design can be up to RAN2. 
Proposal 6: Support to further study update the PL with PL delta indicated by NW via MAC CE. 
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 [5], 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 [6], 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: For Rel-19 UE, it may be confused to interpret the configuration in Alt2 to follow either Rel-17 or Rel-19 specifications. 
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: Without other methods for indicating SRS CLPC adjustment state, a new RRC parameter or value of srs-PowerControlAdjustmentStates should be introduced to distinguish the configuration of Alt2 is for Rel-19 SRS CLPC adjustment enhancements. 
Proposal 2: Consider to support one out of two SRS CLPC adjustment states configured in one SRS resource set to avoid the confusion on interpretation of specification and issues on beam management caused by Alt2.
Proposal 3: Methods not supporting MAC CE to update the PL offset configuration, i.e., Alt1, Alt2a and Alt4 should not be further considered. 
Proposal 4: Support Alt3, i.e., 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 to configure one PL offset value for a joint/UL state for the association between PL offset and joint/UL TCI state.
· Other default initial PL offset value can be further discussed.
Proposal 5: Support Alt1, i.e., RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field to indicate the PL offset for PDCCH-order PRACH transmission.
Proposal 6: Support to further study update the PL with PL delta indicated by NW via MAC CE. 
Proposal 7: Support to specify 2TAs for ‘asymmetric DL sTRP/UL mTRP’ with single DCI in Rel-19 MIMO WI.
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