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1	LS on RAN1 agreements for Rel-18 MIMO


RAN2 has received LS in R1-2302226 which contains RAN1 agreements up to date for the different MIMO RAN1 agenda items, eUTCI, 2TA, CSI, DMRS, SRS, STxMP, 8Tx UL.
In this paper we discuss agreements related other than 2TA.


2	uTCI

RAN1 has provided a list of agreements to RAN2 on uTCI which is about extending the unified TCI state framework to mTRP operation.

2.1 Existence of DCI field to indicate unified TCI state for PDSCH
Related agreements:

Agreement
On unified TCI framework extension for S-DCI based MTRP, a DCI field in DCI format 1_1/1_2 that schedules/activates PDSCH reception is used to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception
· The presence of the DCI field is configurable by RRC; when the DCI field is not present in DCI format 1_1/1_2, the UE shall apply the default indicated joint/DL TCI state(s) to PDSCH reception
· FFS: Details on the default indicated joint/DL TCI state(s) to PDSCH reception
· FFS: The DCI field is a new indicator field or an existing field (e.g., the existing TCI field)
· FFS: Regardless the DCI field is present or not present, how to apply the indicated joint/DL TCI state(s) to PDSCH reception if the offset between the reception of the DCI format 1_1/1_2 and the corresponding PDSCH reception is less than a threshold 
FFS: How to apply the indicated joint/DL TCI state(s) to PDSCH reception scheduled/activated by DCI format 1_0.
Above applies for the case where PDSCHs scheduled by the same DCI.
“RAN2 impact: Presence of the new DCI field is configurable by RRC”
“RAN4 impact: none”

1. Based on the above agreement it is not clear whether the parameter is per UE, per cell or per BWP


2.1 RRC configuration to apply correct indicated unified TCI state for PDCCH and PUCCH
[bookmark: _Hlk133931877]Related agreements:

Agreement
On unified TCI framework extension for S-DCI based MTRP, to inform the association with the joint/DL TCI state(s) indicated by DCI/MAC-CE for PDCCH repetition, PDCCH-SFN, and PDCCH w/o repetition/SFN, support the following:
· Use RRC configuration to inform that the UE shall apply the first one, the second one, both, or none of the joint/DL TCI states indicated by DCI/MAC-CE to a CORESET or a group of CORESETs (if CORESET group configuration is supported)
“RAN2 impact: RRC configuration/parameter per CORESET”
“RAN4 impact: none”

Agreement
On unified TCI framework extension for M-DCI based MTRP, down-select from the following options for PUCCH transmission:
· Opt1: A coresetPoolIndex value can be provided per PUCCH resource/resource group, and the UE shall apply the indicated joint/UL TCI state specific to the coresetPoolIndex value to the corresponding PUCCH transmission
· Opt2: An RRC configuration can be provided per PUCCH resource/resource group to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding PUCCH transmission, where the first and the second indicated joint/DL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
· Opt3: For a PUCCH transmission triggered by PDCCH on a CORESET when the UCI in the PUCCH transmission carries HARQ-ACK information only, the UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to the PUCCH transmission, where the coresetPoolIndex value is determined from the one associated with the CORESET. Otherwise, either Opt1 or Opt2 is adopted.
· FFS: Whether Opt3 applies only when the UE is not provided with ackNackFeedbackMode = joint
· Opt4: For a PUCCH transmission with an LRR trigged for either the first BFD-RS set () or the second BFD-RS set () when the UE is provided only one or two schedulingRequestID-BFR configuration, the UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to the PUCCH transmission, where the coresetPoolIndex value is 1 when the LRR is trigged for the first BFD-RS set () and the coresetPoolIndex value is 0 when the LRR is trigged for the second BFD-RS set (). Otherwise, either Opt1 or Opt2 is adopted.
Note: Either Opt1 or Opt2 must be supported
“RAN2 impact: RRC configuration/parameter per PUCCH resource/resource group”
“RAN4 impact: none”
Agreement
On unified TCI framework extension for S-DCI based MTRP, use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to a PUCCH resource/group
· Note: Detail of the RRC configuration is left to RAN2 design
“RAN2 impact: RRC configuration/parameter per PUCCH resource/resource group”
“RAN4 impact: none”



1. Based on the above agreement it is not clear whether the parameter is per UE, per cell or per BWP


1. Based on the above agreement it is not clear is separate parameter/mechanism needed for PDCCH and PUCCH


[bookmark: _Toc133932957]RAN2 to ask RAN1 to explain if the UE can be configured differently for the “options to apply unified TCI state indication” in different serving cells and BWPs.

[bookmark: _Toc133932958]RAN2 to ask RAN1 if the UE can be configured differently for the “options to apply unified TCI state indication” for PUCCH and PDSCH.

[bookmark: _Toc133932959]RAN2 to ask RAN1 to align if possible, the configuration for mDCI and sDCI operation for the “options to apply unified TCI state indication” for PUCCH and PDSCH.
[bookmark: _Toc133932960]RAN2 to ask RAN1 what the relation of the DCI field and the RRC parameter configuration is for the “options to apply unified TCI state indication” for PUCCH and PDSCH, and what the default operation is; if e.g. one or both are not provided.


2.3 MAC related agreements


Agreement
On unified TCI framework extension for M-DCI based MTRP:
· The existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment) associated with one coresetPoolIndex value can indicate the joint/DL/UL TCI state(s) specific to the same coresetPoolIndex value
· FFS: The UE shall apply the indicated joint/DL/UL TCI state(s) specific to a coresetPoolIndex value to channel(s)/signal(s) that have explicit or implicit association with the same coresetPoolIndex value
· A coresetPoolIndex value field is included in TCI state activation command (MAC-CE) to indicate that the mapping between the activated TCI state(s) and the TCI codepoint(s) is specific to which coresetPoolIndex value
“RAN2 impact: MAC-CE for TCI state activation”
“RAN4 impact: none”

Agreement
On unified TCI framework extension for M-DCI based MTRP:
· For a serving cell configured with joint DL/UL TCI mode, one joint TCI state can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment)
· For a serving cell configured with separate DL/UL TCI mode, a DL TCI state, an UL TCI state, or a pair of DL and UL TCI states can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment)
“RAN2 impact: MAC-CE for TCI state activation”
“RAN4 impact: none”

The MAC CE for activating the unified TCI state reads as follows:

[bookmark: _Toc109217716]6.1.3.47	Unified TCI States Activation/Deactivation MAC CE
The Unified TCI States Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4 as specified in TS 38.331 [5], this MAC CE applies to all theServing Cells in the set simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4, respectively;
-	DL BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	UL BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Pi: This field indicates whether each TCI codepoint has multiple TCI states or single TCI state. If Pi field set to 1, it indicates that ith TCI codepoint includes the DL TCI state and the UL TCI state. If Pi field set to 0, it indicates that ith TCI codepoint includes only the DL TCI state or the UL TCI state;
-	D/U: This field indicate whether the TCI state ID in the same octet is for joint/downlink or uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5]. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId as specified in TS 38.331 [5] is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the UL-TCIState-Id as specified in TS 38.331 [5]. The maximum number of activated TCI states is 16;
-	R: Reserved bit, set to 0.


Figure 6.1.3.47-1: Unified TCI state activation/deactivation MAC CE

One of the R fields should be revised to indicate the coresetpoolindex. This is needed to be able to reuse the DCI codepoints in both TRPs. That is, in the respective PDCCHs scheduling the DCI of that TRP.

In RAN2#121bis the following working assumption is reached:


Working assumption:
Revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation.


[bookmark: _Toc133932961]RAN2 to confirm the working assumption to revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation 



Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to ask RAN1 to explain if the UE can be configured differently for the “options to apply unified TCI state indication” in different serving cells and BWPs.
Proposal 2	RAN2 to ask RAN1 if the UE can be configured differently for the “options to apply unified TCI state indication” for PUCCH and PDSCH.
Proposal 3	RAN2 to ask RAN1 to align if possible, the configuration for mDCI and sDCI operation for the “options to apply unified TCI state indication” for PUCCH and PDSCH.
Proposal 4	RAN2 to ask RAN1 what the relation of the DCI field and the RRC parameter configuration is for the “options to apply unified TCI state indication” for PUCCH and PDSCH, and what the default operation is; if e.g. one or both are not provided.
Proposal 5	RAN2 to confirm the working assumption to revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation
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