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Introduction
The Rel-19 WID [1] includes the following objectives regarding the Rel-19 asymmetric DL sTRP/UL mTRP scenarios.
	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. 



This contribution provides Samsung’s view regarding the Rel-19 asymmetric DL sTRP/UL mTRP scenarios highlighted above.

Potential issues on asymmetric DL sTRP/UL mTRP scenarios
The main objective on this agenda item is to specify necessary enhancements for supporting asymmetric DL sTRP/UL mTRP deployment scenarios, which is depicted as in Fig. 1. TRP1 (i.e., both DL/UL capable TRP) in this scenario can operate both DL transmission and UL reception, while TRP2 (i.e., UL TRP) can only operate UL reception.
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[bookmark: _Ref159147075]Figure 1. Asymmetric DL sTRP/UL mTRP scenario

Basic assumptions of UL TRP are as follows:
· From UL TRP, there is neither DL control information nor DL RS including pathloss RS, hence scheduling/control information for UL TRP could be transmitted from TRP1 (i.e., both DL/UL capable TRP), and pathloss between UL only and a UE can be calculated by pathloss RS from TRP1, and pathloss offset configuration is additionally considered which is defined as difference between two pathloss values where the 1st pathloss is between TRP1 and UE, and the 2nd pathloss is between TRP2 and UE, respectively.
· Considering heterogeneous network deployment, i.e., the coverage of TRP1 (i.e., both DL/UL capable TRP) and TRP2 (i.e., UL TRP) could be different (e.g., TRP2 can provide a smaller coverage than TRP1).
Within the assumptions as above, the potential issues on asymmetric DL sTRP/UL mTRP scenarios considering UL TRP are listed in the following each of sub-sections.

1.1 Pathloss offset configuration and update
Since there is no DL transmission from UL TRP, a UE cannot measure pathloss value from UL TRP. Hence, the alternative way considering in Rel-19 is introducing a concept of pathloss offset which can be defined as pathloss difference between UE and each of TRPs. Per Rel-19 WID, a UE is at least configured with pathloss offset value for determining pathloss value for UL transmission toward an UL TRP.
To acquire pathloss offset value from gNB side, a certain assistance from UE side is needed, e.g., transmitting a periodic UL signal toward each of TRPs with same UL transmission power based on same power control parameters. It is important to apply same power control parameters for generating same UL transmission power toward each of TRPs to acquire pathloss offset so that corresponding impact on difference between UL reception powers at each of TRPs from power control parameters other than pathloss value can be minimized and ignored. To determine the same UL transmission power based on same power control parameters, a pathloss value, which is one of factors to give an impact to calculate pathloss offset, shall be measured by the same pathloss RS received from a DL/UL capable TRP. 
Given same UL transmission power based on same power control parameters including same pathloss RS, gNB can calculate the difference between UL reception power at each of TRPs, then pathloss offset can be obtained in the end. In other words, pathloss offset can be measured from gNB side, with a corresponding pathloss RS. Therefore, we would like to introduce an association between pathloss RS and pathloss offset so that the pathloss offset is obtained by using the pathloss RS.

Proposal 1. Introduce association between pathloss RS and pathloss offset.

Considering such association between pathloss RS and pathloss offset, it is possible that one or multiple pathloss offsets can be associated with a single pathloss RS, since there could be multiple UL TRPs in order to resolve a shortage of UL coverage to supplement coverage-limited areas with low cost.

Proposal 2. Introduce one or more than one pathloss offset configuration to support one or more than one UL TRP.
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[bookmark: _Ref159197685]Figure 2. Pathloss offset update procedure when UE moves

The basic operation from gNB side is to configure pathloss offset to UE. Then the next step to consider is whether to update pathloss offset faster than RRC reconfiguration.
In Fig. 2, a possible scenario is presented where pathloss offset is updated when UE moves. Assumption is that pathloss is measured from UE by pathloss RS from TRP1 (DL/UL capable TRP).
· In the first stage, the distance between TRP1 (DL/UL capable TRP) and UE, and the distance between TRP2 (UL TRP) and UE are d1 and d2, respectively. Considering heterogeneous network deployment, it is assumed that d1 is larger than d2 (d1 > d2). Also, pathloss offset from gNB side is calculated based on d1 and d2, which is a function of |d1 – d2| meaning the absolute difference between d1 and d2.
· In the second stage, if the UE moves closer to TRP1, then the distance between TRP1 and UE, and the distance between TRP2 and UE are changed as d1’ and d2’, respectively. Since the UE moves closer to TRP1, the absolute difference between d1 and d2 is larger than that of d1’ and d2’ (|d1 – d2| > |d1’ – d2’|).
· Given UE’s position with d1’ and d2’, since pathloss is still measured by pathloss RS from TRP1, the value is now decreased due to d1 > d1’.
· But pathloss offset is semi-statically configured, it is maintained, considering UE’s position with d1 and d2.
With this above, the following is the consequence if pathloss offset is maintained as semi-statically configured one.
· If a UE transmit UL signal toward TRP1 with calculating UL transmission power, then calculated pathloss value is considered, and there would be no problem in terms of calculating UL transmission power level due to a periodically measured pathloss value compensating distance between UE and TRP1.
· If a UE transmit UL signal toward TRP2 with calculating UL transmission power, then on top of calculated pathloss value, pathloss offset value is applied to compensate pathloss difference between UE and each of TRPs. However, pathloss value is calculated by pathloss RS from TRP1, it is updated as smaller than before. Then, even though the distance between the UE and TRP2 is farther than before (d2 > d2’), since pathloss value itself is smaller than before (d1 < d1’), there could be an error on pathloss value and it should be supplemented by pathloss offset based on its original definition. Further, at the same time, although |d1 – d2| > |d1’ – d2’|, i.e., UE is closer to TRP1 for now, the semi-statically configured pathloss offset is still considering |d1 – d2|, so there could be additional error from pathloss offset and it cannot compensate an exact pathloss actually. Then, calculating UL transmission power considering both pathloss and pathloss offset values, the accuracy of UL transmission power can be impacted from two values, which could be a significant impact on UL performance toward TRP2.
Therefore, if we don’t update pathloss offset value at least faster than semi-static configuration, the number of potential error source of UL transmission power determination for UL TRP could be twice, i.e., pathloss and pathloss offset.
Also, in Rel-16 TCI framework, pathloss RS update MAC-CE was introduced, and pathloss RS can be updated by MAC-CE level. In Rel-17 unified TCI framework, pathloss RS is indicated by TCI state which is indicated by DCI level. Our view is that pathloss offset for UL TRP has similar dynamicity as that of pathloss RS management, hence we would like to support pathloss offset update by at least MAC-CE level.

Proposal 3. Support pathloss offset update via at least MAC-CE level.

1.2 UL scheduling toward UL TRP
In current specification, TCI state can include some scheduling related information as in Fig. 3, e.g., additional PCI for inter-cell beam management, UL power control related information (e.g., p0, alpha, closed loop), pathloss RS, TAG ID for two TA support, etc. among these quantities, pathloss RS is mandatorily included in TCI state under unified TCI framework. Since pathloss offset is applied to a certain pathloss value measured by a pathloss RS, we would like to suggest that pathloss offset can be also included in TCI state as one of additional scheduling related information.
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[bookmark: _Ref159200645]Figure 3. Scheduling related information included in UL TCI state

By indicating TCI state without pathloss offset, a UE can interpret that the TCI state is applied to UL scheduling toward DL/UL capable TRP. On the other hand, by indicating TCI state with pathloss offset, a UE can interpret that the TCI state is applied to UL scheduling toward UL TRP.

Unified TCI state type
In RAN1#116 [2], association between UL TCI state and PL (pathloss) offset, and the supported type (joint or separate TCI state type) of unified TCI state for asymmetric MTRP scenario have been agreed as follows:
	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



The reason why joint TCI state type is only agreed in FR1 is that the corresponding QCL source RS of QCL-TypeD, which is applied to UL channel/signal, could be only DL RS (e.g., SSB or CSI-RS). In asymmetric DL sTRP/UL mTRP scenario, there is no DL transmission from UL TRP, so it is not possible to support joint TCI state for UL TRP in FR2 without enhancement on unified TCI framework. Hence, we support joint TCI state mode only in FR1, and don’t support in FR2. 

Proposal 4. Not support joint TCI state type in FR2 for asymmetric DL sTRP/UL mTRP scenario.

For asymmetric DL sTRP/UL mTRP scenario, although it is possible to reuse separate TCI state type for both FR1 and FR2, and joint TCI state type in FR1, there are some remaining problems as follows:
· The problem of separate TCI state type considering multi-TRP is that DL TCI state and UL TCI state shall be indicated separately, hence, given the limited number of codepoints in TCI state field, the flexibility to indicate appropriate combinations of DL TCI state and UL TCI states are limited, rather than that of joint TCI state.
· Since a same type shall be applied to both links between two TRPs and UE, although there is a beam correspondence in the 1st link between TRP1 and UE, if not in the 2nd link between TRP2 and UE, separate TCI state type shall be utilized considering the 2nd link, and joint TCI state type.
On top of reusing separate TCI state type in both FR1 and FR2, and joint TCI state type in FR1 for asymmetric DL sTRP/UL mTRP scenarios, whether/how to utilize benefits of two types together for supporting asymmetric DL sTRP/UL mTRP scenarios could be further investigated.

Proposal 5. Further investigate whether/how to utilize benefits of joint and separate TCI state type together, considering asymmetric DL sTRP/UL mTRP scenarios.

2. Association between Pathloss offset and TCI state
In RAN1#116 [2], relevant discussion was conducted, and the following was agreed to list two alternatives. We support Alt2 to utilize MAC-CE based update for pathloss offset.
	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#116bis [3], there was further discussion, and more detailed alternatives are listed as follows:
	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.



Also, in RAN1#116bis [3], PDCCH order based triggered PRACH transmission was agreed at least in FR1, and some alternatives are listed how to indicate PL offset for PDCCH order based triggered PRACH transmission as follows:
	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



The reason why PL offset indication mechanism for PRACH transmission is separately discussion is that PRACH does not follow an indicated TCI state associated with PL offset. However, our view is that PL offset indication mechanism for PRACH and PL offset association with TCI state should be discussed together. 
· Since a PL offset is applied to a pathloss value which can be considered in UL power control for all UL channels/signals (including PUSCH, PUCCH, SRS, and PRACH). 
· Also, since pathloss itself is a large scale parameter which is related to the distance between each of TRPs and UE, we think that if there is an UL TRP, then a certain PL offset shall be commonly applied to all UL channels/signals for transmission toward to a certain UL TRP. 
· In other words, there is no need to use different PL offsets for each of UL channels/signals for transmission toward to the same UL TRP. 
In light of above, we prefer to have a unified solution for association between TCI state and PL offset, and PL offset indication for PRACH.

Proposal 6. Support to have a unified solution addressing both association between PL offset and TCI state, and PL offset indication for PRACH transmission.

To have a unified solution, our view is explained as follows:
· Defining common quantities: Since TCI state itself is not applied to PRACH transmission, we need to define quantities which can be reflected/applied to both TCI state and PRACH transmission.
· Considering TCI state(s) not activated: Also, note that PL offset is associated not only for indicated/active TCI state(s) but also configured TCI state(s) because TCI states which are not activated can still be used (e.g., SRS resource set which does not follow in indicated TCI state). Hence, if we consider a unified solution, it should also consider TCI state(s) not activated but utilized.
· Considering MAC-CE update: In addition, as mentioned above, we think that MAC-CE update should be supported on top of RRC configuration of PL offset in order to fully utilize the functionality of PL offset efficiently considering UL TRP. 
· Considering simultaneous update by a single MAC-CE: Then, it is much more efficient and useful if MAC-CE update for PL offset can be applied to a number of TCI state(s) as well as PL offset indication mechanism for PRACH transmission.

Hence, we think that a number of PL offset configuration(s) can be used. The detail usage of these PL offset configuration(s) is explained as follows:
· PL offset configuration(s) can be defined as common quantities for TCI state and PRACH transmission.
· Each of PL offset configuration(s) can include 1) a PL offset value and 2) PL offset configuration ID.
· A PL offset configuration is associated with a number of TCI state(s) which is based on RRC configuration.
· In PDCCH order, a new field indicating an ID of PL offset configuration(s) can be defined. Then the bitwidth of the new field can be determined by the number of PL offset configuration(s).
· MAC-CE can update PL offset value of a certain PL offset configuration ID, and this update can be reflected on a number of TCI state(s) which the PL offset configuration with an updated PL offset value is associated, and also reflected on the meaning of a codepoint from the new field in PDCCH order.

An example of the PL offset configuration(s) is depicted.
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· There are 4 PL offset configurations (PL offset configuration with ID=1 (PL offset config#1 in the figure) ~ PL offset configuration with ID=3 (PL offset config#3 in the figure))
· Each of PL offset configurations contains a PL offset value and ID (e.g., PL offset configuration with ID=1 contains a PL offset value as X1 dB)
· Each of PL offset configurations is associated with a number of TCI states (e.g., PL offset configuration with ID=1 is associated with TCI#1, TCI#2, TCI#3, and TCI#4. Then, if a UE utilizes one of these TCIs, when a UE transmit PUSCH, PUCCH, or SRS, the UE applies X1 dB of PL offset for calculating pathloss value.
· Each of PL offset configurations is associated with each of codepoints of a new field in PDCCH order (e.g., codepoint “01” is associated with PL offset configuration with ID=1 meaning if a UE is indicated with this codepoint, when the UE transmit PDCCH order triggered PRACH, the UE applies X1 dB of PL offset for calculating pathloss value.
· There can be some TCI state(s) not associated with any of PL offset configurations. In this case, if a UE utilizes one of these TCIs, when a UE transmit PUSCH, PUCCH, or SRS, the UE applies 0 dB of PL offset for calculating pathloss value (i.e., no PL offset).
· There could be a codepoint (e.g., “00”) in the new field in PDCCH order not associated with any of PL offset configurations. If a UE is indicated with this codepoint, when the UE transmit PDCCH order triggered PRACH, the UE applies 0 dB of PL offset for calculating pathloss value (i.e., no PL offset).
· If MAC-CE updates the PL offset value of PL offset configuration with ID=1 from X1 dB to X5 dB, it can impact on not only TCI state(s) which are associated with this PL offset configuration, but also the codepoint associated with this PL offset configuration.
Since association between PL offset and TCI, and PL offset indication mechanism for PRACH transmission is separately discussed, we would like to add this same mechanism as Alt5 for association between PL offset and TCI, and Alt6 for indicating a PL offset for PDCCH-order PRACH transmission.

Proposal 7. For the association between PL offset and joint/UL TCI state, support the following Alt5.
· Alt5: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value and ID. Each joint or UL TCI state is associated with a PL offset configuration where the association is based on RRC configuration. A MAC-CE can update a PL offset value included in a PL offset configuration. After MAC-CE update on a certain PL offset configuration, the updated PL offset value is applied to all TCI state(s) associated with the PL offset configuration. The PL offset is 0 dB when a TCI state is not associated with any of PL offset configurations.

Proposal 8. For indicating a PL offset for PDCCH-order PRACH transmission, support the following Alt6.
· [bookmark: _GoBack]Alt6: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value and ID. A new field in PDCCH order DCI indicates one of PL offset configurations where each codepoint of the new field is associated with a PL offset configuration. A MAC-CE can update a PL offset value included in a PL offset configuration. After MAC-CE update on a certain PL offset configuration, the updated PL offset value is applied to a codepoint of the new field associated with the PL offset configuration. The PL offset for PRACH transmission is 0 dB when a codepoint is not associated with any of PL offset configuration.


1.3 Multi-TRP set-up
In current specification, there are two possible multi-TRP setups as follows:
· Single-DCI based multi-TRP: a certain TRP can fully control and provide scheduling information for both TRPs via a single DCI, assuming ideal backhaul meaning that it is possible to have tight coordination within a low latency between two TRPs.
· Multi-DCI based multi-TRP: each TRP can only control itself and provide its own scheduling information, assuming non-ideal backhaul meaning that there is a relatively rough coordination/connection between two TRPs rather than that of single-DCI based multi-TRP set-up.
Considering asymmetric DL sTRP/UL mTRP scenarios, there is no DL transmission from UL TRP which means that the UL TRP cannot provide its own scheduling information to UE. Hence, tighter coordination between DL/UL capable TRP and UL TRP is needed to exchange scheduling information for UL TRP. Also, it is further needed to calculate and manage pathloss offset value between two TRPs. Therefore, we would like to prioritize a single-DCI based multi-TRP set-up, rather than multi-DCI based multi-TRP, which is not suitable.

Proposal 9. Prioritize single-DCI based multi-TRP framework for asymmetric DL sTRP/UL mTRP scenarios.

1.4 Applicability of inter-cell scenario
In RAN1#116 [2], companies discussed whether inter-cell scenario is applicable or not for asymmetric DL sTRP/UL mTRP scenarios. Since Rel-19 WID mentioned that the scope covers the case of intra-band intra-DU. Hence, our view is that inter-cell case is possibly included in Rel-19 WID. Hence, we are fine with considering inter-cell case as well. 
However, we are not sure what the specification impact could be. This is because when it comes to UL transmission toward TRP corresponding to additional PCI different with PCI of serving cell, the valid source RS is SSB associated with the additional PCI, which means that UL RS cannot be a source RS even for separate UL TCI state. Then, UL TRP with additional PCI is not possible. We can further investigate what the possible specification impact will be.

Proposal 10. Support inter-cell as an applicable case for asymmetric DL sTRP/UL mTRP scenarios (FFS: specification impact).


1.5 Starting bit location for group common DCI format 2_3
In TS38.212, there is a specification text which aligns the size of DCI format 2_3 with DCI format 1_0 as follows:
	7.3.1.3.4   Format 2_3
…
The number of information bits in format 2_3 shall be equal to or less than the payload size of format 1_0 monitored in common search space in the same serving cell. If the number of information bits in format 2_3 is less than the payload size of format 1_0 monitored in common search space in the same serving cell, zeros shall be appended to format 2_3 until the payload size equals that of format 1_0 monitored in common search space in the same serving cell.



Since the DCI format 2_3 is a group common DCI monitored by multiple UEs, each UE is configured with starting bit position which can monitor from the position with a corresponding bitwidth allocated with the UE. The starting bit position for DCI format 2_3 is configured by higher layer parameters (for each of NUL and SUL) in TS38.331 as follows. The value range of starting bit position is from 1 to 31.

	SRS-TPC-CommandConfig ::= SEQUENCE { 
startingBitOfFormat2-3         INTEGER (1..31)    OPTIONAL, -- Need R 
fieldTypeFormat2-3              INTEGER (0..1)     OPTIONAL, -- Need R 
..., 
[[ 
startingBitOfFormat2-3SUL     INTEGER (1..31)     OPTIONAL -- Need R 
]] 
}



BTW, since the maximum size of DCI format 1_0 is 46 bits for shared spectrum in FR1 or FR2-2, or 44 bits otherwise, the maximum size of DCI format 2_3 is also up to 44 bits or 46 bits for size alignment. At the same time, the minimum size of each of blocks in DCI format 2_3 is 2 bits considering only one TPC command field and no SRS request field and closed loop indicator field. Then, for fully utilizing DCI format 2_with 3 multiplexing UEs as many as possible, the possible starting bit could be up to 43 or 45 bit which is now limited up to 31. Hence, we would like to extend the value range as up to 45.

Proposal 11. Support to extend the upperbound of value range for starting bit position for DCI format 2_3 from 31 to 45, for both NUL and SUL.

1.6 Extension of two TA support 
For extending operational area via UL mTRP schemes, supporting two TA in multi-DCI based multi-TRP framework was adopted in Rel-18 MIMO, where one more TAG ID is additionally configured in a serving cell. For UL scheduling corresponding to a certain TA value, a joint or UL TCI state including the corresponding TAG ID can be indicated. This functionality is only supported for multi-DCI based multi-TRP, but not for single-DCI based multi-TRP due to a lack of time and scope management.
As mentioned above, one of the basic assumptions on asymmetric DL sTRP/UL mTRP scenarios is considering a heterogeneous network where different TRP has different coverage, in order to resolve a shortage of UL coverage by using multiple UL TRPs to supplement coverage-limited areas with low cost. Then, distance between UE and each of TRPs could be also different, especially the distance between UE and UL TRP is shorter than that of DL/UL capable TRP. 
Given this assumption, considering single-DCI based multi-TRP setup for asymmetric DL sTRP/UL mTRP scenarios, if a UE is configured with a single TA value in a certain cell and the TA value is used for aligning UL reception timing at DL/UL capable TRP, the UE shall transmit UL channel/signal with the TA value not only toward DL/UL capable TRP, but also toward UL TRP. Then, the UL channel/signal could arrive at UL TRP much faster which could not be aligned with UL reception timing and even generate an interference into a previous UL channel/signal reception at UL TRP side due to a shorter distance between UL TRP and UE than the distance between DL/UL capable TRP and UE. 
To sum up, utilizing two TA values is one of essential features considering distance difference between UE and each of TRPs for asymmetric DL sTRP/UL mTRP scenarios. With this above, we would like to suggest extension of two TA support even for single-DCI based multi-TRP framework and single-TRP transmission by introducing TAG ID indication in TCI state, which is a simple and very limited specification impact.

Proposal 12. Support two TA for single-DCI based multi-TRP framework and single-TRP, at least for asymmetric DL sTRP/UL mTRP scenarios.


Conclusion
In this contribution, the following observation and proposals are given: 

Proposal 1. Introduce association between pathloss RS and pathloss offset.

Proposal 2. Introduce one or more than one pathloss offset configuration to support one or more than one UL TRP.

Proposal 3. Support pathloss offset update via at least MAC-CE level.

Proposal 4. Not support joint TCI state type in FR2 for asymmetric DL sTRP/UL mTRP scenario.

Proposal 5. Further investigate whether/how to utilize benefits of joint and separate TCI state type together, considering asymmetric DL sTRP/UL mTRP scenarios.

Proposal 6. Support to have a unified solution addressing both association between PL offset and TCI state, and PL offset indication for PRACH transmission.

Proposal 7. For the association between PL offset and joint/UL TCI state, support the following Alt5.
· Alt5: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value and ID. Each joint or UL TCI state is associated with a PL offset configuration where the association is based on RRC configuration. A MAC-CE can update a PL offset value included in a PL offset configuration. After MAC-CE update on a certain PL offset configuration, it is applied to all TCI state(s) associated with the PL offset configuration. The PL offset is 0 dB when a TCI state is not associated with any of PL offset configurations.

Proposal 8. For indicating a PL offset for PDCCH-order PRACH transmission, support the following Alt6.
· Alt6: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value and ID. A new field in PDCCH order DCI indicates one of PL offset configurations where each codepoint of the new field is associated with a PL offset configuration. A MAC-CE can update a PL offset value included in a PL offset configuration. After MAC-CE update on a certain PL offset configuration, it is applied to a codepoint of the new field associated with the PL offset configuration. The PL offset for PRACH transmission is 0 dB when a codepoint is not associated with any of PL offset configuration.

Proposal 9. Prioritize single-DCI based multi-TRP framework for asymmetric DL sTRP/UL mTRP scenarios.

Proposal 10. Support inter-cell as an applicable case for asymmetric DL sTRP/UL mTRP scenarios (FFS: specification impact).

Proposal 11. Support to extend the upperbound of value range for starting bit position for DCI format 2_3 from 31 to 45, for both NUL and SUL.

Proposal 12. Support two TA for single-DCI based multi-TRP framework and single-TRP, at least for asymmetric DL sTRP/UL mTRP scenarios.
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