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Introduction
This document summarizes remaining issues proposed in company contributions of AI 9.2.4 for the following objective in Rel-19 WI of NR MIMO Phase 5:
	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.



Issues for Discussions
Pathloss Offset
[bookmark: _Hlk164209001]Updated Proposal 1.4:
For the configuration association of 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) associated.
· [Alt1c: One PL offset flag is configured in a joint or UL TCI state to indicate whether the PL offset is enabled/disabled for this joint or UL TCI state. A MAC CE can indicate/update a PL offset value(s) for the one or more activated joint or UL TCI state(s)s that is associated enabled with by a PL offset flag.]
· 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 configurations 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.



Proposal 1.1a-2:
Further study whether/how to support applying PL offset on PDCCH-order PRACH towards a UL TRP in FR2.


Proposal 1.5:
Study whether/how to facilitate gNB’s determination of the value of PL offset from specification point of view




	Company 
	Comments

	Mod00
	Please provide your comments, especially on Proposal 1.4. The intention is to list all the possible alternative this meeting and then we do down-selection in next meeting.

	Panasonic
	Updated Proposal 1.4: Do not support. 
[bookmark: OLE_LINK2]The configuration and update are two separate issues that should be discussed separately. We are fine clarifying the configuration design first. 

	Ericsson
	[bookmark: OLE_LINK1]Updated Proposal 1.4:

We support FL’s proposal

Proposal 1.1a-2:

We support FL’s proposal

Proposal 1.5:

We support FL’s proposal


	MediaTek
	Updated Proposal 1.4: Support. It’s fine to discuss configuration and update together when perform down-selection.

	Samsung
	Updated Proposal 1.4: 
Support the proposal.

Proposal 1.1a-2: 
Support the proposal, to make a complete solution for PDCCH order PRACH in both FR1 and FR2. 

Proposal 1.5: 
Support the proposal especially for FR2.


	IDC
	Updated Proposal 1.4: Support FL’s proposal, as the current formulation to discuss configuration and update together is much cleaner for further down-selection.
Proposal 1.1a-2: Support FL’s proposal.

	Nokia
	Proposal 1.4: we support the changes
Proposal 1.1a-2: we are fine with it
Proposal 1.5: In general, we are ok with it


	ZTE
	Updated Proposal 1.4: Support. Note that either RRC level or MAC CE level aims to determine the PL offset of a joint or UL TCI state, we suggest the following update of the main:

For the determination configuration of PL offset, consider and down-select one from the following Alts:

According to the previous discussion, we support MAC CE based update of PL offset, and our preference is Alt1b, due to it is quite aligned with the legacy rule on configuration and update of DL PL-RS when considering PL offset is directly applied to DL PL-RS as per the previous agreement.


Proposal 1.1a-2: Support, PL offset of PRACH transmission in FR2 is also needed.


Proposal 1.5: Support.

	Mod
	Update the main bullet of Proposal 1.4

	ETRI
	Proposal 1.4: Support all Alts except for Alt1a.
Proposal 1.5: Support. Without PL offset, the interference boosting to other cells happens, which leads to failure to achieve the objective of enhancing uplink capacity. Also, addressing out-of-synchronization specially at the UL-only TRP closest to UE could make the hugest contribution to maximize uplink capacity. Hence, we have to well design for gNB to determine the value of PL offset and to address out-of-synchronization from specification point of view.

	QC
	Updated proposal 1.4: 
· For Alt.1b, regarding ‘A MAC CE can update a PL offset value(s) for joint or UL TCI state(s)’, could the proponent company clarify whether the MAC CE overwrite the RRC-configured PL offset value or the MAC CE update the PL offset value for a joint or UL TCI state on top of the RRC-configured PL offset value? 
· In addition, when MAC CE update a PL offset value, it makes sense to update the PL offset only for the joint or UL TCI state that is configured with a PL offset value by RRC. So we suggest the following update:
· Alt1b: One PL offset value is configured in a joint or UL TCI state by RRC. A MAC CE can update a PL offset value(s) for joint or UL TCI state(s) that is/are configured with a PL offset value by RRC.
· For Alt.1c, suggest the following update:
· Alt1c: One PL offset flag is configured in a joint or UL TCI state to indicate whether the PL offset is enabled/disabled for this joint or UL TCI state. A MAC CE can indicate/update a one PL offset value for the one or more each activated joint or UL TCI states that is associated with a PL offset flag.
· For Alt.2a, Alt.2b and Alt.3, as commented during online, could the proponent company clarify the list of PL offset configurations is configured on which level? Is it per TCI state, per BWP or per CC or any other level?
Proposal 1.1a-2: Ok with the proposal.
Proposal 1.5: Support this for both FR1 and FR2.

	Mod
	Update some wording in proposal 1.4


Closed-loop PC for SRS
Proposal 2.3
When the higher layer parameter SRS-CarrierSwitching is not configured, the DCI format 2_3 can still be used to indicate TPC commands for separate SRS CLPC adjustment states for a UE configured with two SRS CLPC adjustment states:
· In this case, the UE can assume the DCI format 2_3 follows the DCI field definition corresponding to srs-TPC-PDCCH-Group = typeB.

[bookmark: _Hlk164209105]Proposal 2.4
For the asymmetric DL sTRP/UL mTRP deployment scenaiors, 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.

	Company 
	Comments

	Mod00
	Please share your views/inputs on the proposal 2.3 and 2.4

	Ericsson
	Proposal 2.3

We assume this proposal applies only for Rel-19 UE that is aligned with legacy behaviour, is that correct assumption?

Proposal 2.4

We support FL proposal

	Samsung
	Proposal 2.3: 
We are generally fine to make DCI format 2_3 not tied with SRS carrier switching. We would like to have some questions on sub-bullet.
· If the interpretation on DCI format 2_3 is based on typeB, does it mean that one block is consist of a TPC command field and closed loop indicator field (as we agreed in this meeting)?
· Now, if a UE interprets following typeB, then one or more blocks in the DCI format can be used for the UE from the starting bit position, and the number of blocks can be determined by the number of serving cell where srs-TPC-PDCCH-Group is configured as typeB. Then, for this Proposal 2.3, does UE interpret only one block? Or still can interpret multiple blocks based on some conditions?

Proposal 2.4
We would like to focus on design of DCI format 2_3 first, since we didn’t see any necessity of UE dedicated DCI indicating TPC command for SRS.


	ZTE
	Proposal 2.3: Support, we think there is no any necessity to tie SRS carrier switching to two separate closed loops for SRS in asymmetric DL sTRP/UL mTRP scenarios. Given that the content of DCI format 2_3 with typeB is for one CC per block (different from typeA that multiple CCs per block), it is more aligned with asymmetric DL sTRP/UL mTRP scenario which is deployed within one CC.

Regarding the first question from Samsung, we also think it is needed to capture the 1-bit CLI field to keep alignment with the agreement in the last online session. Regarding, the second question from Samsung, to our understanding, one or more than one block depends on the configuration as legacy.


Proposal 2.4: Open to discuss, we are sincerely wondering why DCI formats 1_1 and 0_1 are needed additionally?

	Nokia
	Proposal 2.3: we support
Proposal 2.4: we support the proposal if the DCI 2_3 is also included in the study 


	Mod
	@Ericsson: Yes, proposal 2.3 is for rel19 UE. Please note the main bullet says: “a UE configured with two SRS CLPC adjustment states”, which means the rel10 UE supporting and also being configured with this feature.

@Samsung: please see the reply from ZTE.

@Ericsson and ZTE: please Ericsson clarify ZTE’s question on 2.4

	QC
	Proposal 2.3: Although we understand the intention of this proposal is to de-couple the support of DCI format 2_3 for two separate CLPC adjustment states from SRS carrier switching feature, the proposal cannot achieve this purpose, but introduce some ambiguity. 
· One example is that in the RRC parameter SRS-CarrierSwitching, in addition to the SRS-PDCCH-Group, there is other RRC parameter which is needed for DCI 2_3 interpretation. For example,  monitoringcells within the SRS-CarrierSwitching is used to configure the CC index on which the DCI format 2_3 is monitored for the UL CC configured with SRS-CarrierSwitching. Without SRS-CarrierSwitching, how does the UE know the monitoring CC of DCI format 2_3 for the corresponding UL CC.
Proposal 2.4: In legacy, separate CLPC is supported although there is only single CLPC adjustment state, but in legacy only DCI format 2_3 can be used to indicate the TPC command for SRS with separate CLPC adjustment state from PUSCH. Now for asymmetric DL and UL scenario, we are just extending single CLPC adjustment state to two CLPC adjustment states, the motivation to study to use DCI 1_1 or DCI 1_0 to indicate the TPC command for SRS is unclear to us. In addition, if DCI 1_1 or DCI 1_0 is supported, then do we need to support to use DCI format 1_1 or 1_0 for UE which is configured with single CLPC adjustment state on a legacy CC? This will cause some backward compatible issue. 



Others
	# 
	Issue

	3.1
	2TA for asymmetric DL sTRP/UL mTRP

Companies (ZTE, China Telecom, Ericsson, Intel, Samsung, Nokia, NTT DOCOMO) proposed to support/study the extension of 2 TA to single-DCI based system to facilitate the asymmetric DL sTRP/UL mTRP scenarios:

However, MediaTek proposed not to support any enhancement for 2 TA for asymmetric DL sTRP/UL mTRP scenarios.


Mod: this issue was dicussed in last meeting and the latest updated proposal from last meeting is proposed here:

Proposal 3.1: To facilitate the asymmetric DL sTRP/UL mTRP deployment scenarios, support extending 2TA to single-DCI based mTRP and sTRP:
· FFS specification change to support this, for example, the function of Rel-18 two TA for multi-DCI based mTRP is reused with removing the restriction that coresetpoolIndex needs to be configured.
· FFS: further study the timing synchronization error

	
	



Table 2-3: Company input for Issues 3.x
	Company 
	Comments

	Mod00
	Please share your views/inputs on the issues 3.x

	MediaTek
	For support of two TAGs and the association between TAG and TCI state, it can be directly extended to asymmetric DL STRP/UL MTRP deployment scenarios. However, since there is no DL RS from UL-only TRP can be used for determination of DL reference timing, it is not possible to support two DL reference timings for two TAGs. Therefore, since some enhancements are still necessary to support 2 TAs for asymmetric DL STRP/UL MTRP deployment scenarios, we prefer not to support it due the out-of-scope enhancement.

	Samsung
	Support this Proposal, which is one of necessary features to achieve complete solution of asymmetric MTRP deployment scenarios.

	QC
	We are fine with the proposal. But considering the related specification efforts, one way could be to remove the ‘single-DCI based mTRP’ to limit the scope. This is because if TDM repetition mTRP schemes (PUSCH repetition Type A/B, or inter-slot / sub-slot based PUCCH repetition) are considered, different repetitions can be back-to-back w/o any gap (for example, for PUSCH repetition Type B, they are always back-to-back). Then, if they have two different TAs, they will overlap physically (even though they are TDMed logically). Partial dropping is agreed in Rel-18 2TAs (for multi-DCI), but this is an optional feature in FG 40-2-9 below (as baseline in Rel-18, it is assumed that network leaves enough gap between two channels so that UE does not expect this to happen). For single-DCI based repetition scheme, the Rel-18 baseline may not be applicable in some scenarios making the partial dropping mandatory:
	Features
	Index
	Feature group
	Components
	Consequence if the feature is not supported by the UE
	Note

	40. NR_MIMO_evo_DL_UL
	40-2-9
	Overlapping UL transmission reduction 
	Support of reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions when the UE is not configured with UL STx2P for multi-DCI based multi-TRP operation with two TA enhancement 
	Reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions is not supported 
	Note:  If UE does not support this feature, UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)





	OPPO
	Open to discuss 2TA for the asymmetric deployment. 
One of our observation on DL reference timing is that 2 TAGs (if supported) can share the same SSB from DL/UL TRP. Then it’s up to NW to indicate different TA values for UL TRP and DL/UL TRP separately. In Rel-18 2TA for M-DCI MTRP, RAN1 had discussed whether one or two DL reference timing(s) can be applicable. As one may see, finally two DL reference timings are supported for 2 TAGs, but it doesn’t imply single DL reference timing cannot work for 2 TAGs, given separate TA values indication/updating. Hope this could somehow address MTK’s concern. 

	Honor
	Similar view with MediaTek.	

	Nokia
	Proposal 3.1: we support this proposal in general. we are open to consider extension of 2TA to single-DCI if this doesn’t widen the scope too much

	Ericssion
	Proposal 3.1:

We support the FL proposal

	NEC
	We are open to have it.

	vivo
	We don’t need to discuss this proposal.

	ZTE
	Proposal 3.1: Support.
Regarding MTK’s concern of DL reference timing, we share the same to OPPO that it can be up to either NW’s or UE’s implementation. 
Regarding the collision issue of single DCI based MTRP scheme as mentioned by QC, we think the legacy rule can be considered, i.e., if the UE does not support STxMP UL transmission or it cannot be avoided by NW scheduling, the overlapping duration of the later of two UL transmissions is reduced. Otherwise, two TA cannot be enabled in this case, which is depending on NW scheduling. In general, we don’t think it is proper to preclude single DCI based MTRP scheme for asymmetric DL/UL MTRP scenario, which is indeed the typical and practical use case of HetNet deployment to our understanding.

	CATT
	Similar view with MediaTek. Regarding OPPO’s reply, single DL reference timing for mTRP scenario still needs more discussion. Thus, we do not support the proposal at this state.

	China Telecom
	Support to study the TA enhancement. 

	Xiaomi
	We think this enhancement would benefit the real deployment. But this may need a WID extension first. 

	Lenovo
	We believe 2 TA is out of scope of the WID.

	Docomo
	Support the Proposal. The scenario of asymmetric HetNet is when PL-gap between UE to DL TRP and UE to UL TRP is large. Hence, it is beneficial to have two TA in this scenario.

	Fujitsu
	Don’t support. It is out of scope.

	LG
	Support. Supporting two TA is essential for asymmetric MTRP scenario.

	Sony
	We support the FL proposal. Extension of 2TA would be beneficial considering real deployment.

	IDC
	Support in principle.

	ETRI
	Proposal 3.1: Support conceptually.



Proposals for Online Discussion
Updated Proposal 1.4:
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).
· Alt1c: One PL offset flag is configured in a joint or UL TCI state to indicate whether the PL offset is enabled/disabled for this joint or UL TCI state. A MAC CE can indicate/update PL offset value(s) for activated joint or UL TCI state(s) that is enabled by a PL offset flag.
· 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.

Proposal 2.4
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.
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