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Introduction
This document summarizes remaining issues on asymmetric DL sTRP/UL mTRP proposed in company contributions of AI 8.2
Issues for Discussions
There are two TPs. One is about TCI state indication/application, which are proposed by vivo and Ofinno. The other one is about the DCI field PL offset indicator in DCI format 1_0, which are proposed by QC and Ofinno.
TP#1: TCI state indication/application
Proposal 1: Adopt the following TP for TS 38.214
· Reason for change: (1) When the UE is indicated with two indicated TCI-states in the asymmetric DL sTRP/UL mTRP deployment scenarios, the specification does not state which one of them shall be used for DL transmission. (2) The current specification only allows the system to indicate two DL TCI states and thus forces UE to maintain two indicated DL TCI states in asymmetric DL sTRP/UL mTRP scenarios. However, only one of indicated joint/DL TCI states is applied for DL channels/signals in the asymmetric DL sTRP/UL mTRP scenarios, which makes UE’s effort on maintaining two DL TCI states useless
· Summary of changes: (1) Add text to clarify that when two joint TCI states are indicated in asymmetric DL sTRP/UL mTRP scenarios, the first joint TCI state is applied on PDCCH and PDSCH; (2) add text to allow rel-18 unified TCI framework to indicate two UL TCI states.
· Consequences if not approved: The UE does not know which joint TCI state shall be applied to DL when two joint TCI states are indicated in asymmetric DL sTRP/UL mTRP scenarios. And there exists an unnecessary restriction on TCI state indication that forces the UE to maintain two DL TCI states, which is useless and increases UE complexity.

	5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When a UE is configured with dl-OrJointTCI-StateList and is having one indicated TCI-state, and if the UE is configured with unifiedTCI-StateType is set as ‘separate’, and if the UE receives a TCI codepoint mapped with either of {TCI-State, TCI-UL-State}, the UE shall update the one indicated {TCI-State, TCI-UL-State} and maintain the other {TCI-State, TCI-UL-State} that is not updated by the received TCI codepoint.
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states, if the UE receives a TCI codepoint mapped with a sub-set of first and second TCI-State(s) and/or a sub-set of first and second TCI-UL-State(s), the UE shall update the first/second TCI-State(s) and/or first/second TCI-UL-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated first/second TCI-State(s) and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint.
When a UE is configured with dl-OrJointTCI-StateList and at least one TCI-State in the dl-OrJointTCI-StateList or one TCI-UL-State includes pl-Offset, 
· if unifiedTCI-StateType is set as ‘joint’ and UE is having two indicated TCI-states, the first TCI-state is used for PDCCH/PDSCH transmission; and if the UE receives a TCI codepoint mapped with a sub-set of first and second TCI-State(s), the UE shall update the first/second TCI-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated first/second TCI-State(s) and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint. 
· If unifiedTCI-StateType is set as ‘separate’ and UE is having two indicated TCI-UL-State(s) and one indicated TCI-State, if the UE receives a TCI codepoint mapped with a sub-set of one TCI-State and/or a sub-set of first and second TCI-UL-State(s), the UE shall update the TCI-State and/or first/second TCI-UL-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated TCI-State and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint.

When a UE configured with dl-OrJointTCI-StateList is indicated with two joint TCI states for a serving cell, the UE is configured with SSB-MTC-AddtionalPCI, and the UE is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided and the UE operates with two TAGs one the serving cell, the UE shall apply the first one of two indicated joint TCI states to PDSCH reception scheduled or activated by the DCI format 1_0/1_1/1_2.
< Unchanged parts are omitted >





	Company 
	Comments

	Mod00
	@all, I copied the inputs/concerns by vivo and Ofinno from the 1st round to below. Please address their concerns/questions if you can.

	Ofinno
	Support the TP.
We do not agree that this can be left to gNB implementation, especially for UEs not supporting TCI selection field. When the TCI selection field is absent in the scheduling DCI, the legacy behavior is to apply both of the two joint TCI states to the PDSCH reception. However, in asymmetric DL sTRP and UL mTRP, the UE always receives DL (PDCCH/PDSCH/aperiodic CSI-RS) from a single DL TRP. In this case, the network cannot configure such UEs with asymmetric DL sTRP and UL mTRP. Therefore, we believe the specification should explicitly define which of the two indicated joint TCI states is applied to DL (e.g., the first indicated joint TCI state or via an RRC parameter), instead of leaving this to implementation.

	vivo
	Firstly, assuming that the NW indicates one TCI state via the DCI field ‘TCI selection’ in the scheduling DCI when two TCI states are indicated. But what for the UE doesn’t support the capability of tci-SelectionPresentInDCI-r18? Supporting tci-SelectionPresentInDCI-r18 is an optional UE capability. To our understanding, for such a UE, there is no chance to apply a single TCI state to PDSCH, as stated in TS38.214, “If the UE is not configured with tci-SelectionPresentInDCI and when the UE receives a DCI format 1_1/1_2 that schedules/activates PDSCH reception, the UE shall apply both indicated TCI-States to the scheduled or activated PDSCH reception.”

If NW indicates two same DL TCI states for UEs not supporting the capability of tci-SelectionPresentInDCI-r18, the UE still operates in sDCI based mTRP mode since there are two TCI states applied to PDSCH from UE perspective which is different from sTRP transmission. It is known that sDCI based mTRP transmission schemes in Rel-16 are designed for URLLC services with scheduling restriction, e.g.,
0. If two indicated TCI state are applied to PDSCH, the NW have to configure one of the FDMschemeA, FDMschemeB, TDMschemeA, sfnSchemeA, sfnSchemeB with RRC signaling or indicate SDM by DCI without RRC signaling, but indicating two TCI states doesn’t work for the UEs don’t support any of these capabilities.
0. Even for a UE supporting such capabilities, the number of transmission layers is limited to two for SDM, FDM and TDM schemes; the DMRS ports are limited to one CDM group for FDM and TDM schemes, or restricted to two CDM groups for SDM scheme. From UE perspective, even if it supports SFN schemes, receiving a PDSCH with two same TCI states is quite different from a pure STRP transmission in terms of processing and complexity.
0. Besides above-mentioned transmission schemes, RAN1 does not specify any other transmission schemes for PDSCH when two DL TCI states are indicated.


	
	

	
	

	
	

	
	




TP#2: PL offset indicator in DCI 1_0
Proposal 2: Adopt the following TP for TS 38.212:
· Reason for change: Current specification does not define UE behavior when the the TCI state indicated by the DCI field “Pathloss offset indicator” is not associated with PL offset in the asymmetric DL sTRP/UL mTRP deployment scenarios.
· Summary of changes: (1) Add text to clarify the UE applies PL offset on PRACH only if the TCI state indicated by the DCI field Pathloss offset indicator is configured with PL offset. (2) Add text to clarify that the UE does not apply PL offset on PRACH if the TCI state indicated by the DCI field Pathloss offset indicator is not configured with PL offset
· Consequences if not approved: there exist ambiguity on interpretation of this DCI field “Pathloss offset indicator”. And the UE might not know whether the PL offset shall be applied on PRACH transmission when the TCI state indicated by this DCI field is not configured with PL offset.
	[bookmark: _Toc201842534][bookmark: _Toc146188109]7.3.1.2.1	Format 1_0
< Unchanged parts are omitted >
-	Pathloss offset indicator – 0 or 1 bit
-	1 bit if the UE is configured with higher layer parameter plOffsetInPrach_InDCI and at least one configured TCI state for the serving cell is configured with plOffset.
-	If there is only one indicated joint/UL TCI state, the bit field index 0 of this field indicates that no pathloss offset is applied for the PRACH transmission, and the bit field index 1 of this field indicates that the pathloss offset configured in the indicated joint/UL TCI state is applied for the PRACH transmission if pathloss offset is configured in the indicated joint/UL TCI state; otherwise, the bit field index 1 of this field indicates that no pathloss offset is applied for the PRACH transmission.
-	If there are two indicated joint/UL TCI states, the bit field index 0 of this field indicates that the pathloss offset configured in the first indicated joint/UL TCI state is applied for the PRACH transmission if pathloss offset is configured in the first indicated joint/UL TCI state; otherwise the bit field index 0 of this field indicates that no pathloss offset is applied for the PRACH transmission, and the bit field index 1 of this field indicates that the pathloss offset configured in the second indicated joint/UL TCI state is applied for the PRACH transmission if pathloss offset is configured in the second indicated joint/UL TCI state; otherwise, the bit field index 1 of this field indicates that no pathloss offset is applied for the PRACH transmission.
-	0 bit otherwise.
< Unchanged parts are omitted >





	Company 
	Comments

	Mod00
	I would like you to answer the following two questions:
1. Do you think the case of that “the indicated TCI state that is indicated by the DCI Pathloss offset indicator is not configured with PL offset” will happen or not? Can gNB avoid this case? How does gNB avoid this case? Please explain your answer for both rel-17 and rel-18 unified TCI framework.
2. If this case happens, how shall we treat it? Do we treat it as error case? Or do we assume that the UE would not apply PL offset on the PRACH transmission? And also please explain your answer for both rel-17 and rel-18 unified TCI framework.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposals for Online Discussion
…
Contributions in 8.2
[1] R1-2508405	Maintenance on MIMO phase 5	hu
[2] R1-2508461	Maintenance of NR MIMO Phase 5	Ericsson
[3] R1-2508490	Maintenance of MIMO Phase 5	Huawei, HiSilicon
[4] R1-2508527	Maintenance on NR MIMO Phase 5	ZTE Corporation, Sanechips
[5] R1-2508551	Remaining issues on NR MIMO Phase 5	NEC
[6] R1-2508570	Remaining issues on  NR MIMO Phase 5	CATT
[7] R1-2508658	Maintenance on NR MIMO Phase 5	Xiaomi
[8] R1-2508711	Remaining Issues of NR MIMO Phase 5	OPPO
[9] R1-2508773	Remaining issue on NR MIMO Phase 5	Samsung
[10] R1-2508922	Remaining issues on NR MIMO Phase 5	Fujitsu
[11] R1-2509029	Maintenance on NR MIMO Phase 5	Ofinno
[12] R1-2509200	Maintenance on NR MIMO Phase 5	Qualcomm Incorporated
[13] R1-2509313	Maintenance of NR MIMO Phase 5	Nokia Corporation
[14] R1-2509356	Maintenance on NR MIMO Phase 5	Google
[15] R1-2509364	Remaining issues on UE initiated beam report	ASUSTeK
