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1. Discussion
2.1  Discussion on RAN1 questions to DCI assistant signaling (reply LS to RAN1 R1-2308598)
Issue 1-1-1: Answer to question #1 - Whether this new signaling in DCI is introduced in DCI format 1_2 in addition to format 1_1?
· Previous agreements in the RAN4 LS to RAN1 (R4-2309895)
	· The field is intended to be included in a DCI which can be based on the format 1_1.


· Proposals:
· Option 1: Yes, extend the DCI-based assistant signaling to DCI format 1_2 (China Telecom, Apple, ZTE, Nokia, Huawei, [MTK])
· Option 2: No, do not introduce MU-MIMO DCI signaling to DCI 1_2 format (Qualcomm, Ericsson, Samsung, Spreadtrum)

Tentative Agreement:
URLLC is not a common scenario for MU-MIMO, but if there are relevant use cases with MU-MIMO scheduling with DCI format 1_2, the signalling can be applicable, otherwise not.

Issue 1-1-2: Answer to question #2 - Whether this new signaling in DCI is supported for one or more DL multi-TRP schemes?
· Proposals:
· Option 1: Yes, there is no limitation on scheduling MU-MIMO with mTRP transmission. (Apple, Ericsson)
· Option 2: No, not to cover multi-TRP scenario for this DCI-based assistant signaling for R-ML receiver. (China Telecom, Qualcomm, ZTE, MTK, Samsung, Spreadtrum)
· Option 3: The DCI signalling can be used for following multi-TRP schemes: FDM, TDM, CJT with one TCI state activated. Preclude the following scenarios: NCJT, CJT with two TCI states activated (Huawei)
· Option 4: (Nokia)
· For S-DCI mTRP: There is no support of MU-MIMO with mTRP. TS 38.214 clarifies that indices of {9,10,11} and {12 or 31} are used for mTRP transmission. UE shall assume all remaining ports are not scheduled for other UE.
· For M-DCI mTRP, there is no limitation in the specification, so here it can be supported.

Tentative Agreement:
RAN4 thinks the scenarios for MU-MIMO with mTRP is limited. RAN4 assumes UE do not expect co-scheduled user with mTRP transmission.

Issue 1-1-3: Answer to question #3 - Whether this new signalling in DCI is supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2?
· Proposals:
· Option 1: Yes, the new signaling in DCI can be supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2. (China Telecom, Apple, Nokia)
· Apple: New DCI should be present if RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and UE is only scheduled 1 CW and MU-MIMO is configured
· Option 2: No, not supported when the RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 (Qualcomm, ZTE, Ericsson, MTK, Huawei)
· Recommended WF
· Check if Apple’s proposal can be accepted: New DCI should be present if RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and UE is only scheduled 1 CW and MU-MIMO is configured.
Discussion:
Nokia, Huawei: RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and UE is only scheduled 1 CW and MU-MIMO is configured is a possible scenario.
CTC, Apple, QC, Samsung: Support new DCI is applicable if RRC parameter maxNrofCodeWordsScheduledByDCI is configured as 2 and UE is only scheduled 1 CW and MU-MIMO is configured.

[bookmark: _Hlk147744786]Issue 1-1-4: Answer to question #4 - Whether the new signaling in DCI is supported when the RRC codeBlockGroupTransmission is configured?
· Proposals:
· Option 1: Yes, the new DCI can be supported when the RRC codeBlockGroupTransmission is configured. (China Telecom, Apple, Ericsson, Nokia, Huawei)
· Option 2: No, DCI signaling is not supported when codeBlockGroupTransmission is configured (Qualcomm, ZTE, MTK)
Tentative Agreement:
The new DCI signalling is applicable if there are relevant use cases with MU-MIMO scheduling when the RRC codeBlockGroupTransmission is configured, otherwise not.

Issue 1-1-5: Answer to question #5 - Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
· Proposals:
· Option 1: Yes, the new signaling in DCI can be supported when Rel-18 DMRS is configured. (China Telecom, Apple, Ericsson, MTK, Huawei, Nokia as compromise)
· Option 2: No, MU-MIMO DCI signaling is not supported when R18 DMRS is configured (Qualcomm, ZTE, Nokia)
Discussion:
Samsung: Does the extension of Rel-18 DMRS impact the existing agreed RAN4 default assumption on the same DMRS configuration between target and co-UEs?
Huawei: More opportunity to NW to get better performance by extension to Rel-18 DMRS.
QC: UE complexity issue with the extension. With supporting more than 8 layers, can DCI signalling cover all the modulation orders for all layers?
Apple: Evaluation limited to DMRS type I length 1. MU-MIMO should be used regardless of the DMRS configuration.
Nokia: We focusing on the number of layers. Not against compromising to opt1.

Issue 1-1-6: Answer to question #6 - In the content corresponding to “Bit field mapped to index” =6, whether or not the phrase “In each individual PRB allocated to the target UE, the following condition is satisfied” should be replaced by “In each individual PRB PRG allocated to the target UE, the following condition is satisfied”?
· Proposals:
· Option 1: Revise “PRB” in index 1-6 to “PRG” (Qualcomm, Apple, Ericsson, Samsung, MTK)
· QC: Propose the following wording for index 1-5: All the PRGs allocated to the target UE have co-scheduled UE(s), which has the same DMRS sequence as the target UE, scheduled with QPSK transmission.
· Option 2: Do not change ‘In each individual PRB’ to ‘In each individual PRG’. (China Telecom, ZTE, Nokia, Huawei)
· Recommended WF
· Agreed RAN4 default assumption: ‘For the target and any co-scheduled UEs in different CDM groups and with the same DMRS sequence, the target UE assumes the resource allocation of the co-scheduled UE are the same in the PRG-level grid configured to the target UE when PRG=2 or 4.’
· Under the scenario that the above assumption is valid, companies to check if there is difference between using ‘In each individual PRG or PRB’.
· Under the scenario that the above assumption is NOT valid, companies to check if it is reasonable to revise “PRB” in index 1-6 to “PRG”.
Discussion:
HW, CTC, Ericsson, Nokia, QC: Under the scenario that the above assumption is valid, there is no difference between using ‘In each individual PRG or PRB’.
QC: PRG aligned is necessary for R-ML for MU-MIMO.
Apple: Per PRB detection is not practical.
MTK: Do we still need RRC invalidation signaling of the default assumption if DCI 1-6 cannot be signalled?
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