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Introduction
In RAN#102 meeting, a new work item on MIMO evolution in phase 5 has been approved in [1]. As shown in below, the enhancements on asymmetric DL sTRP/ UL mTRP scenarios is one of the objectives for this WI:
	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. 


In this contribution, we present our views of the enhancements for asymmetric DL sTRP/UL mTRP scenarios.
Two separate closed loops for SRS
In RAN1#116-bis meeting, the following agreements were reached for the issue of supporting two separate SRS CLPC adjustment states [2].
	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.

Agreement
For indicating TPC command for those two SRS CLPC adjustment states through DCI when the UE is configured with two SRS CLPC adjustment states, support Option3:
· Option 3: enhance the legacy DCI format 2_3 of higher layer parameter srs-TPC-PDCCH-Group = typeA and typeB;

Agreement
For enhancing DCI format 2_3 for indicating TPC command for two SRS CLPC adjustment states, support Alt2:
· 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. 
             Note: this 1-bit indicator is present for the CC where two SRS CLPC adjustment states are configured.

Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, study whether and how to indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1 when the UE is configured two SRS CLPC adjustment states.


Although Alt2 was adopted for indicating one of separate CLPC adjustment states of SRS in Rel-19, one subsequent issue is how to distinguish that from the legacy rule of separate SRS CLPC adjustment state(s) indication.
In legacy, it can be existed that the parameter srs-PowerControlAdjustmentStates in SRS-ResourceSet is set to 'separateClosedLoop' while closedLoopIndex-r17 for SRS is provide in the joint/UL TCI state. In such case, the CLPC adjustment state of SRS is separated from that of PUSCH power control according to the following agreement [3]. In the meanwhile, closedLoopIndex-r17 for SRS provide in the joint/UL TCI state is unused due to it is dedicated to SRS CLPC adjustment state(s) tied with PUSCH power control, that is different from the interpretation of closedLoopIndex-r17 for SRS as specified in Alt2.
	Agreement
· If srs-PowerControlAdjustmentStates is set to 'separateClosedLoop' in a SRS resource set, the SRS is associated with a separate close loop;
· Otherwise, closedLoopIndex-r17 for SRS in a joint/UL-TCI state is to indicate a SRS close loop tied with PUSCH
· Note: In such case, candidate values of 'i0' and 'i1' in closedLoopIndex -r17 for SRS refers to first and second close loop tied with PUSCH
FFS: Whether specification change is required


To address this issue, it is needed to introduce an extra RRC parameter to configure two separate CLPC adjustment states for SRS in one CC on top of Alt2.
Proposal 1: For asymmetric DL sTRP/UL mTRP deployment scenario, support to introduce an RRC parameter to configure two closed-loop PC adjustment states for SRS in one CC, both of which are separate from that of PUSCH power control.
Regarding the concern on Alt2 that potential issues with beam management as pointed out by companies, we think it is valid due to Alt2 deviates from the legacy rule of SRS power control determination under unified TCI framework. More precisely, as shown in the following excerpts in TS 38.213, if followUnifiedTCI-StateSRS is not provided for an SRS resource set (e.g., that is used for beam management), SRS CLPC adjustment state is provided by p0AlphaSetforSRS associated with joint/UL TCI state of an SRS resource with lowest SRS-ResourceId in the SRS resource set. Apparently, it is different from the mechanism of Alt2 that SRS CLPC adjustment state is provided by p0AlphaSetforSRS associated with the indicated joint/UL TCI state for SRS.
	7  Uplink Power Control
<Irrelevant parts are omitted>
In the remaining of this clause, if a UE is provided TCI-State in dl-OrJointTCI-StateList or TCI-UL-State, and for each indicated one or two TCI-State or TCI-UL-State of a PUSCH, PUCCH, or SRS transmission occasion as described in [6, TS 38.214] 
<Irrelevant parts are omitted>
-	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
 is the sum of the component  and a component p0 provided by SRS-ResourceSet corresponding to the SRS resource set.
<Irrelevant parts are omitted>


Besides, it should be noted that the effectiveness of TCI states that used for SRS transmission will be negatively impacted if going with Alt2. As illustrated in Figure 1, the dominant use case is that one separate closed loop i0 is used for SRS transmission to UL TRP for beam management and another separate closed loop i1 is used for SRS transmission to DL TRP for DL CSI acquisition. Subsequently, the best beam (i.e., the TCI state with i1 in green of SRS towards UL TRP and the TCI state with i0 in blue of SRS towards DL TRP) cannot be indicated due to the limitation of Alt2 that SRS CLPC adjustment states i0 and i1 are configured by closedLoopIndex-r17 for SRS in the TCI state. The root of this issue lies in SRS CLPC adjustment states i0 or i1 always depends on the TCI state used for SRS transmission.
[image: ]
Figure 1	Potential issue of TCI states for SRS transmission when closedLoopIndex-r17 for SRS in the TCI state is used to indicate one of the SRS CLPC adjustment states
By comparison, Alt1 that one out of two separate SRS CLPC adjustment states can be configured in SRS resource set should be adopted as the extra rule to address this issue, where the separate SRS CLPC adjustment state i0 or i1 can be decoupled with the TCI state used for SRS transmission. In addition, note that Alt1 and Alt2 do not need to coexist from the perspective of signaling, closedLoopIndex-r17 for SRS in the TCI state is not to be used to indicate the SRS CLPC adjustment state in this way.
Proposal 2: Support that one out of two separate CLPC adjustment states for SRS can be configured to one SRS resource set (Alt1).
· In this way, closedLoopIndex-r17 for SRS in the TCI state is not to be used to indicate the SRS CLPC adjustment state.
Regarding the necessity of supporting indicate TPC command for SRS CLPC adjustment states by DCI format 1_1 and/or 0_1, we think it is needed due to the following considerations: 
· Given that DCI format 2_3 is mainly used for group-based indication of multiple UEs, DCI format 1_1 and/or 0_1 is more flexible and feasible to be used over DCI format 2_3 when considering TPC command for SRS CLPC adjustment states is mainly indicated per UE.
· Note that the payload size of DCI 2_3 cannot be larger than that of DCI 1_0, the scheduling flexibility in terms of the maximum number of CCs per UE and the maximum number of blocks among multiple UEs may be negatively impacted. Consequently, DCI format 1_1 and/or 0_1 can be used as the backup for accommodation.
· Compared to the legacy that DCI format 1_1 is to indicate TPC command for PUCCH transmission and DCI format 0_1 is to indicate TPC command for PUSCH transmission, no extra UE complexity is needed to support DCI format 0_1/1_1 for indicating TPC command for SRS CLPC adjustment states.
Similar to the enhancement of DCI format 2_3, it is sufficient to directly introduce one 2-bit TPC command field and one 1-bit closed-loop indicator field that dedicated to indicate TPC command for SRS when the UE is configured with separate SRS CLPC adjustment states.
Proposal 3: Support to enhance DCI formats 1_1 and 0_1 to indicate TPC command for SRS when the UE is configured with two separate SRS CLPC adjustment states.
· Introduce one 2-bit TPC command field and one 1-bit closed-loop indicator field in DCI formats 1_1 and 0_1.
Pathloss offset configuration
In RAN1#116-bis meeting, the following agreements were reached for the issue of pathloss offset configuration [2].
	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
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.


Regarding the determination of PL offset that associated to joint/UL TCI state, a sum of six alternatives were provided. Basically, MAC CE based indication/update of PL offset should be supported due to it is practical that pathloss may vary with channel propagation change of an UL beam, e.g., caused by UE movement. Consequently, we prefer to support Alt3 with one minor update based on the following elaborations of MAC CE based solution:
· On Alt1b, it seems not sufficient to configure a single PL offset value by RRC due to more than one UL TRP would be scheduled in asymmetric DL sTRP/UL mTRP scenario (i.e., STRP with DPS manner or single DCI based UL MTRP operation). Even though the single configured PL offset can be updated later, it is not feasible to the initial UL transmission towards different UL TRPs. Besides, PL offset may be calculated by higher layer filtered RSRP of PL estimation between different TRPs, it does not make sense to determine the update of PL offset by MAC CE only.
· On Alt2b, it is somehow clumsy and not needed to use two-step RRC signaling to configure one PL offset value of a PL offset configuration especially when compared to Alt3.
· On Alt3, it is clear to configure different values of PL offset configurations due to PL offset is mainly used for compensating UL Tx power of joint/UL TCI state(s) towards one UL TRP (aka PL offset should be UL TRP specific). Then, MAC CE can be used to select one PL offset value for a joint/UL TCI state. In this sense, it is aligned with the legacy rule of PL-RS update by MAC CE. Considering that PL offset can be zero depends on the channel propagation difference between DL TRP and UL TRP, it indeed makes sense to optionally configure 0dB as initial PL offset value of joint/UL state, which is different from the original wording “In each joint or UL TCI state, the initial PL offset value is 0dB” in Alt3.
In addition, the number of different PL offset values that can be configured by RRC and the range of PL offset value needs to be further determined.
Proposal 4: For the association between PL offset and joint/UL TCI state, support that 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 can be 0dB (Alt3).
· FFS on the number of different PL offset values that can be configured by RRC and the range of PL offset value.
Regarding the indication of PL offset for PDCCH order based PRACH transmission, a total of five alternatives were provided. Similar to PL offset determination of joint/UL TCI state, it is reasonable to support DCI based indication of PL offset value for PDCCH order based PRACH transmission. Consequently, it is simple and feasible to configure a list of PL offset values in PRACH-Config and then one PL offset value can be indicated by the PDCCH order DCI. 
Note that PL offset of PRACH between DL TRP and UL TRP can be zero, it is also needed to indicate whether PL offset value needs to be applied on the PRACH transmission. 
Likewise, we can be open to discuss the number of different PL offset values that can be configured by RRC and the range of PL offset value for PRACH transmission.
Proposal 5: For the indication of PL offset for PDCCH order based PRACH transmission, support that RRC configures multiple PL offset values in PRACH-Config and PDCCH order DCI indicates one of them through one DCI field (Alt1). 
· In addition, PDCCH order DCI can indicate whether PL offset value is applied on PRACH transmission or not.
· FFS on the number of different PL offset values that can be configured by RRC and the range of PL offset value.
One leftover issue is whether to apply a PL offset on PDCCH order based PRACH transmission in FR2. Basically, it should be supported due to PRACH transmission is the fundamental needs for random access, UL synchronization, TA acquisition, BFR and SR failure of the subsequent UL transmissions towards the UL TRP. Besides, it should be noticed that, as per Rel-19 MIMO WID, the enhancement on asymmetric DL sTRP/UL mTRP is applied to both FR1 and FR2, hence deprioritizing any of them deviates from the WID. According to the discussions in the last meeting, the dominant concern is how to determine spatial relation of PRACH transmission towards UL TRP in FR2. From the perspective of specification, it can be up to UE implementation without explicit rule as in the legacy, where the UE just transmits PRACH based on the indication of PDCCH order DCI. 
Proposal 6: Support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR2.
Potential issue under unified TCI framework
In RAN1#116 meeting, the following agreements were reached for the issue of unified TCI framework [4].
	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


As stated in the WID, Rel-17/18 unified TCI framework is assumed to be used in asymmetric DL sTRP/UL mTRP scenario, where Rel-17 unified framework is introduced for sTRP operation and Rel-18 unified TCI framework is introduced for mTRP operation. On the other hand, single DCI based UL sTRP/mTRP should be considered as the baseline in terms of transmission scheme due to the assumption of DL sTRP in this scenario. Hence the transmission scheme should at least include Rel-17 unified TCI for sTRP/ICBM and Rel-18 unified TCI for sDCI based mTRP. 
Although it was agreed to use joint TCI state in FR1 and separate DL/UL TCI state mode in both FR1 and FR2, TCI state indication in different transmission schemes of asymmetric DL sTRP/UL mTRP should be further clarified, i.e.:
· For the case of separate DL/UL TCI state mode in both FR1 and FR2,
· How to identify “one DL TCI state + one UL TCI state” when Rel-17 unified TCI applied for sTRP/ICBM;
· In particular, it should be noted that Rel-17 mechanism(s) to update spatial relation of SRS not that sharing the indicated Rel-17 unified TCI state can be used to update UL TCI state of SRS for DL CSI acquisition, which is different from that of UL transmission towards to UL TRP(s) [5].
	Agreement
On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Including inter-cell case, where SSB with PCI different from the serving cell can be used as a source RS in Rel-17 UL, or if applicable joint, TCI state for these SRS resources
· The UL PC parameter setting (including PL-RS) for the SRS resource set should be derived based on the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set
· The MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the AP/SP-SRS not sharing the indicated Rel-17 TCI state shall provide an ID of Rel-17 UL or, if applicable, joint TCI state instead of an RS resource ID for each AP/SP-SRS resource 
· Reuse other aspects of the MAC-CE for the Rel-15/16 spatial relation info update (including 'SP SRS Activation/Deactivation MAC CE', 'Enhanced SP/AP SRS Spatial Relation Indication MAC CE', and 'Serving Cell Set based SRS Spatial Relation Indication MAC CE')
· Note:  The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and optional Rel-16 features of SRS spatial relation info within the same band.


· How to identify “one DL TCI state + up to two UL TCI states” when Rel-18 unified TCI applied for sDCI based mTRP.
· To address this issue, one simple and straightforward solution is to introduce a new RRC parameter to explicitly configure the transmission scheme under asymmetric DL sTRP/UL mTRP scenarios.
· For the case of joint TCI state mode in FR1,
· How to interpret “one joint TCI state” when Rel-17 unified TCI applied for sTRP/ICBM;
· Similar, it should be noted that Rel-17 mechanism(s) to update UL power control of SRS not that sharing the indicated Rel-17 unified TCI state can be used to update TCI state of SRS for DL CSI acquisition, which is different from that of UL transmission towards to UL TRP(s).
· How to interpret “two joint TCI states” when Rel-18 unified TCI applied for sDCI based mTRP.
· To address this issue, it can be specified that only one of two indicated joint TCI states (e.g., the first one) is applied to DL transmission(s).
Proposal 7: For asymmetric DL sTRP/UL mTRP scenarios, support both cases of ‘Rel-17 unified TCI for sTRP/ICBM’ and ‘Rel-18 unified TCI for sDCI based mTRP’.
· To clarify TCI indication for the separate DL/UL TCI state mode in both FR1 and FR2,
· When Rel-17 unified TCI applied for sTRP/ICBM: one DL TCI state + one UL TCI state
· Note: Rel-17 mechanism(s) to update spatial relation (if applicable) and UL power control of the SRS not sharing the indicated Rel-17 TCI state can be used to update UL TCI state of SRS for DL CSI acquisition. 
· When Rel-18 unified TCI applied for sDCI based mTRP: one DL TCI state + up to two UL TCI states
· To clarify TCI indication for the joint unified TCI state mode in FR1,
· When Rel-17 unified TCI applied for sTRP/ICBM: one joint TCI state
· Note: Rel-17 mechanism(s) to update UL power control of the SRS not sharing the indicated Rel-17 TCI state can be used to update TCI state of SRS for DL CSI acquisition. 
· When Rel-18 unified TCI applied for sDCI based mTRP: two joint TCI states
· Notes: Only one of two indicated joint TCI states can be applied to DL transmission(s).
The necessity of two TAs
In addition to enhancements on UL transmission power control, the necessity of TA related enhancement should be especially assessed, mainly due to it is becoming the bottleneck of UL performance and also the commercial network deployment in terms of asymmetric UL sTRP/ DL mTRP scenarios.
Given that downlink is received from a single TRP as stated in WID, single DCI based mTRP/sTRP for uplink transmission is expected to be the basic scheduling scheme in this scenario, in where only one single TAG can be used for uplink transmissions. Nonetheless, even if it is assumed that asymmetric UL sTRP/DL mTRP scenarios under ideally synchronized, uplink propagation delay difference between macro and micro nodes should be strictly limited by timing error limit Te as specified in TS 38.133 [6]. For reference, timing error limit Te of uplink transmission in FR1 and FR2 is provided in the following Table 1.
Table 1	Timing error limit Te of uplink signals
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc (390.9ns)

	
	30
	30
	8*64*Tc (260.6ns)

	
	
	60
	7*64*Tc (228.0ns)

	2
	120
	60
	3.5*64*Tc (114.0 ns)

	
	
	120
	3.5*64*Tc (114.0 ns)

	Note 1: Tc is the basic timing unit defined in TS 38.211
Note 2: Other cases of timing error limit Te are provided in Table 7.1.2-1 in TS 38.133


Observation 1: In asymmetric UL sTRP/DL mTRP scenario, uplink propagation delay difference between macro and micro nodes is mandatory to be met the timing error limit Te as specified in TS 38.133.
Correspondingly, system-level simulation is performed to evaluate the uplink propagation delay difference between macro and micro nodes in asymmetric UL sTRP/ DL mTRP scenarios. In this simulation, the distribution of macro and micro nodes is depicted in Figure 2. Wherein, micro nodes are allocated at the cell-edge of macro node with ideal synchronization assumption, and ISD of macro nodes is set to 500m@FR1 and 200m@FR2, respectively. Besides, the UE can transmit uplink transmission towards to micro nodes depending on network scheduling, and uplink propagation delay difference is calculated based on the clusters with peak power in both macro and micro nodes. The detailed simulation parameters can be found in our previous contribution [7].
[image: Fig 4]
Figure 2	Distribution of macro and micro nodes in SLS of asymmetric DL sTRP/UL mTRP scenarios
To investigate the impact of uplink propagation delay difference between macro and micro nodes in both FR1 and FR2, the following two cases are evaluated under the above asymmetric DL sTRP/ UL mTRP scenario:
· Case 1: Uplink propagation delay difference between macro and micro nodes in FR1@SCS = 30kHz, ISD = 500m, Te = 260.6ns.
· Case 2: Uplink propagation delay difference between macro and micro nodes in FR2@SCS = 120kHz, ISD = 200m, Te = 114.0ns.
As the simulation results provided in Figure 3, it can be observed that the uplink propagation delay difference of ~70% UE cannot meet the timing error limit Te in both Case-1@FR1 and Case-2@FR2, in where only one single TAG is used in asymmetric DL sTRP/ UL mTRP scenario. In this sense, it will negatively lead to that the performance of the vast majority of uplink transmissions cannot be guaranteed or the network has to deploy more dense micro nodes. Consequently, it will drastically impair the practical deployment of asymmetric DL sTRP/ UL mTRP scenarios.
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Figure 3	SLS results of uplink propagation delay difference between macro and micro nodes in asymmetric DL sTRP/ UL mTRP scenario
Observation 2: In asymmetric UL sTRP/ DL mTRP scenarios applied with one single TAG, uplink propagation delay difference between macro and micro nodes of ~70% UE cannot meet the timing error limit Te in both FR1 and FR2. As a result, it will negatively lead to that the performance of the vast majority of uplink transmissions cannot be guaranteed or the network has to deploy more dense micro nodes.
In light of the above assessment, more than one TAG (e.g., up to two TAGs) need to be supported for asymmetric DL sTRP/ UL mTRP scenarios. Furthermore, it is needed for the case of single DCI based UL mTRP operation and also single DCI based STRP (i.e., DPS between different UL TRPs). Note that two TAs for MDCI MTRP has been specified in Rel-18, it can be well utilized as a starting point to fulfill the work of specifications. More precisely, we just use what we had in the current specifications, i.e., one UL TCI state is associated with one out of two TAGs, and remove the extra condition that “coresetPoolIndex needs to be configured” in asymmetric DL sTRP/UL mTRP scenarios.
In particular, when it comes to DL reference timing determination, there is no need for any corresponding specification impact/effort due to it was already agreed that DL reference timing determination for each TA is still based on the DL RS defined in the current specifications for asymmetric DL sTRP/UL mTRP scenarios.
Besides, one may have concern on whether/how to address the physical overlapping in time domain caused by different TAGs in case of single DCI based MTRP PUSCH TDM repetition scheme, especially when back-to-back transmissions. Consequently, 
· If UE supports FG 40-2-9 (partial dropping of overlapping UL transmission reduction), the physical overlapping caused by two TAGs can be handled by the UE capability itself. 
· If UE does not support FG 40-2-9, the physical overlapping caused by two TAGs can be handled by gNB scheduling in implementation, e.g., unscheduled symbol(s) of the former transmission in the overlapping duration for PUSCH repetition Type A (inter-slot based PUSCH repetition), appreciated invalid symbol configuration (i.e., by the higher layer parameter invalidSymbolPattern) for PUSCH repetition Type B (intra-slot based PUSCH repetition). 
· Even if the above scheduling cannot be operated in the very corner case, gNB can schedule either two TAs is not enabled or dynamically switch to STRP PUSCH TDM repetition to handle this without any extra UE complexity.
Observation 3: The normative workload on supporting two TAs for single DCI based UL MTRP/STRP in asymmetric DL sTRP/UL mTRP scenarios can be quite minimal, i.e., it can be fulfilled just by releasing the condition “coresetPoolIndex needs to be configured” of two TAs operation that introduced for Rel-18 M-DCI MTRP.
Proposal 8: To fulfill asymmetric DL sTRP/UL mTRP deployment scenarios, support two TAs for single DCI based multi-TRP/panel and single TRP.
· Reuse Rel-18 rule of two TAs for multi-DCI based multi-TRP/panel and remove the restriction that coresetPoolIndex needs to be configured.
Conclusion
In this contribution, we present our views of the enhancements for asymmetric DL sTRP/UL mTRP scenarios with the following observations and proposals.
Observation 1: In asymmetric UL sTRP/DL mTRP scenario, uplink propagation delay difference between macro and micro nodes is mandatory to be met the timing error limit Te as specified in TS 38.133.
Observation 2: In asymmetric UL sTRP/ DL mTRP scenarios applied with one single TAG, uplink propagation delay difference between macro and micro nodes of ~70% UE cannot meet the timing error limit Te in both FR1 and FR2. As a result, it will negatively lead to that the performance of the vast majority of uplink transmissions cannot be guaranteed or the network has to deploy more dense micro nodes.
Observation 3: The normative workload on supporting two TAs for single DCI based UL MTRP/STRP in asymmetric DL sTRP/UL mTRP scenarios can be quite minimal, i.e., it can be fulfilled just by releasing the condition “coresetPoolIndex needs to be configured” of two TAs operation that introduced for Rel-18 M-DCI MTRP.
Proposal 1: For asymmetric DL sTRP/UL mTRP deployment scenario, support to introduce an RRC parameter to configure two closed-loop PC adjustment states for SRS in one CC, both of which are separate from that of PUSCH power control.
Proposal 2: Support that one out of two separate CLPC adjustment states for SRS can be configured to one SRS resource set (Alt1).
· In this way, closedLoopIndex-r17 for SRS in the TCI state is not to be used to indicate the SRS CLPC adjustment state.
Proposal 3: Support to enhance DCI formats 1_1 and 0_1 to indicate TPC command for SRS when the UE is configured with two separate SRS CLPC adjustment states.
· Introduce one 2-bit TPC command field and one 1-bit closed-loop indicator field in DCI formats 1_1 and 0_1.
Proposal 4: For the association between PL offset and joint/UL TCI state, support that 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 can be 0dB (Alt3).
· FFS on the number of different PL offset values that can be configured by RRC and the range of PL offset value.
Proposal 5: For the indication of PL offset for PDCCH order based PRACH transmission, support that RRC configures multiple PL offset values in PRACH-Config and PDCCH order DCI indicates one of them through one DCI field (Alt1). Besides, PDCCH order DCI can indicate whether PL offset value is applied on PRACH transmission or not.
· FFS on the number of different PL offset values that can be configured by RRC and the range of PL offset value.
Proposal 6: Support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR2.
Proposal 7: For asymmetric DL sTRP/UL mTRP scenarios, support both cases of ‘Rel-17 unified TCI for sTRP/ICBM’ and ‘Rel-18 unified TCI for sDCI based mTRP’.
· To clarify TCI indication for the separate DL/UL TCI state mode in both FR1 and FR2,
· When Rel-17 unified TCI applied for sTRP/ICBM: one DL TCI state + one UL TCI state
· Note: Rel-17 mechanism(s) to update spatial relation (if applicable) and UL power control of the SRS not sharing the indicated Rel-17 TCI state can be used to update UL TCI state of SRS for DL CSI acquisition. 
· When Rel-18 unified TCI applied for sDCI based mTRP: one DL TCI state + up to two UL TCI states
· To clarify TCI indication for the joint unified TCI state mode in FR1,
· When Rel-17 unified TCI applied for sTRP/ICBM: one joint TCI state
· Note: Rel-17 mechanism(s) to update UL power control of the SRS not sharing the indicated Rel-17 TCI state can be used to update TCI state of SRS for DL CSI acquisition. 
· When Rel-18 unified TCI applied for sDCI based mTRP: two joint TCI states
· Notes: Only one of two indicated joint TCI states can be applied to DL transmission(s).
[bookmark: _GoBack]Proposal 8: To fulfill asymmetric DL sTRP/UL mTRP deployment scenarios, support two TAs for single DCI based multi-TRP/panel and single TRP.
· Reuse Rel-18 rule of two TAs for multi-DCI based multi-TRP/panel and remove the restriction that coresetPoolIndex needs to be configured.
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