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1	Introduction
[bookmark: _Ref178064866]In RAN2#111e, RAN2 discussed the LS on LS to RAN2 on MAC CE activating 2 TCI states for a CORESET [1] The LS on activating two TCI states [1] includes the following content:
1. Overall Description:
RAN1 has discussed PDCCH transmission enhancement in Rel-17 to support different scenarios including HST-SFN and URLLC, where one PDCCH candidate (in a given SS set) is associated with both TCI states of the CORESET. RAN1 has made the following agreements which may have RAN2 specification impact.

	Agreement
· Support MAC CE activation of two TCI states for PDCCH
· FFS other details

Agreement
· Introduce enhanced MAC CE signaling for PDCCH activating two TCI states for SFN-based PDCCH transmission
· The corresponding MAC CE includes at least the following fields 
· Serving cell ID
· CORESET ID
· Two TCI state IDs
· FFS whether for CA scenario additionally support RRC configured set of the serving cells which can be addressed by a single MAC CE
· FFS whether or not enhanced MAC CE signaling is applicable to a CORESET configured with CORESETPoolindex



2. Actions: RAN1 respectfully asks RAN2 to take into account above RAN1 agreements for future RAN2 work.
In this paper we discuss the RAN2 impact.
2 Discussion
Reliable PDSCH transmission with multiple panels or transmission points (TRP) has been introduced in 3GPP for NR Rel-16, in which a transport block may be transmitted over multiple TRPs to achieve diversity. Reliability is achieved by transmitting different layers of an encoded codeword (CW) for the TB  on the same resource over two TRPs or different part of a CW on different frequency resources over two TRPs or by repeating the same TB over two TRPs in time or frequency domain. For this purpose, two TCI states are indicated via the ‘Transmission Configuration Indication’ field in a DCI scheduling the PDSCH. 
In NR Rel-17, it has been discussed to further introduce PDCCH enhancement with multiple TRPs by repeating a PDCCH from different TRPs as shown in Figure 1
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[bookmark: _Ref528587584]Figure 1:  PDCCH transmission from multiple TRPs for increasing reliability.
The current MAC CE for indicating the TCI state for PDCCH is as follows:
[bookmark: _Toc29239893][bookmark: _Toc37296292][bookmark: _Toc46490423][bookmark: _Toc52752118][bookmark: _Toc52796580][bookmark: _Toc67931640]6.1.3.15	TCI State Indication for UE-specific PDCCH MAC CE
The TCI State Indication for UE-specific PDCCH MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 16 bits with 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 simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 as specified in TS 38.331 [5], this MAC CE applies to all theServing Cells in the set simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2, respectively;
-	CORESET ID: This field indicates a Control Resource Set identified with ControlResourceSetId as specified in TS 38.331 [5], for which the TCI State is being indicated. In case the value of the field is 0, the field refers to the Control Resource Set configured by controlResourceSetZero as specified in TS 38.331 [5]. The length of the field is 4 bits;
-	TCI State ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5] applicable to the Control Resource Set identified by CORESET ID field. If the field of CORESET ID is set to 0, this field indicates a TCI-StateId for a TCI state of the first 64 TCI-states configured by tci-States-ToAddModList and tci-States-ToReleaseList in the PDSCH-Config in the active BWP. If the field of CORESET ID is set to the other value than 0, this field indicates a TCI-StateId configured by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList in the controlResourceSet identified by the indicated CORESET ID. The length of the field is 7 bits.


Figure 6.1.3.15-1: TCI State Indication for UE-specific PDCCH MAC CE

[bookmark: _Toc71565082]Current MAC CE can indicate only one TCI state for PDCCH.
The agreements in the LS are related to this scenario and are thus for single cell mTRP operation, not for multi-cell mTRP operation. It is for PDCCH transmission over two TRPs in a SFN manner in a single cell. 
[bookmark: _Toc71565083]The MAC CE for indicating two TCI states to one PDCCH is relevant only for single cell mTRP.
RAN1 has identified that the MAC CE would need at least the following fields:
· Serving cell ID
· CORESET ID
· Two TCI state IDs
In order to sketch the MAC CE, RAN2 should confirm the ID space for both CORESET ID and TCI state ID in Release 17 for this URLLC operation. The agreements in the LS contain FFSs. The FFS on first agreement is addressed in the second set of agreements. In the second set of agreements, the CA related FFS will impact in the description of the Serving Cell ID description in that whether the yellow highlighted text will be present or not.

“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 simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 as specified in TS 38.331 [5], this MAC CE applies to all the Serving Cells in the set simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2, respectively;”
The second FFS is about whether the CORESET ID is needed in the MAC CE or not. This would need further RAN1 discussions on whether mDCI configuration is relevant in this mode of operation or not.
[bookmark: _Toc71565084]RAN2 can note the need of enhanced TCI state indication for PDCCH but wait for more information before finalizing the design.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Current MAC CE can indicate only one TCI state for PDCCH.
Observation 2	The MAC CE for indicating two TCI states to one PDCCH is relevant only for single cell mTRP.
Based on the discussion in the previous sections we propose the following:

Proposal 1	RAN2 can note the need of enhanced TCI state indication for PDCCH but wait for more information before finalizing the design.
[bookmark: _In-sequence_SDU_delivery]
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