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1 Introduction
RAN1 sent LS [1] including the list of RAN1 parameters for all Rel-17 WIs [2], and there are many feMIMO parameters which have impact on RRC structure. RAN1 also sent follow-up reply LS [3] on inter-cell beam management and multi-TRP in Rel-17 regarding the questions from RAN2.
In addition, RAN2 discussed some RRC impacts (i.e. especially for inter-cell beam managements and multiple TRP enhancements) during the post email discussion after RAN2#116 meeting. As results of this offline discussion, RAN2 made the summary report [5] and RRC running CR for feMIMO [6].
In this contribution, we discuss the required RRC impacts on feMIMO based on above RAN1 LSes and RAN2 discussions.
2 Discussion
2.1.1 Reception of system information on the inter-cell beam management
RAN1 provided the answer [4] for the earlier RAN2 question regarding the reception of system information on the inter-cell beam management as below:

	b) System information and short message (e.g. paging): If UE is receiving DL data from TRP with different PCI on dedicated channels, is the UE still able to receive short message (e.g. paging) and system information  from serving cell TRP at the same time?

Answer 2.b: The system information for inter-cell beam management can be only received from the serving cell TRP. 

With respect to the paging/short messages for inter-cell beam management, RAN1 is currently discussing this issue.


As a follow-up response, RAN1 provided the additional comment [3] for the same question:
	Question: If UE is receiving DL data from TRP with different PCI on dedicated channels, is the UE still able to receive short message (e.g. paging) and system information from serving cell TRP at the same time?

Answer: No, it is not.


Based on the above replies from RAN1, we understand that there are two possibilities to receive system information when UE is receiving DL data from TRP with different PCI on dedicated channels:
· Dedicated RRC message from TRP with different PCI provides the system information for the serving cell.
· Switch UE to the serving cell TRP if the system information is updated
There are no restrictions for gNB to provides the dedicated RRC message including system information (dedicatedSIB1-Delivery/ dedicatedSystemInformationDelivery), and this would be same when UE is receiving DL data from TRP with different PCI on dedicated channels (i.e. TRP with different PCI and serving cell TRP are located in the same CU/DU in Rel-17).
Proposal 1: RAN2 confirms that dedicated RRC message from TRP with different PCI can provide the system information for the serving cell.
2.1.2 Unified TCI state operation
Among with RRC parameters [1][2] from RAN1, RAN1 also sent MAC CE impact in an LS R1-2112842 [7] wherein an attachment R1-211280 [8] has the actual MAC CE parameters. For unified beam management, following description was provided:
	Description
	Comment

	Activation of up to 8 TCI state codepoints for UE-dedicated channel/signals beam indication
This can be
- For joint beam indication
o A joint TCI state
- For separate beam indication
o DL only TCI state
o UL only TCI state
o DL TCI state + UL TCI state
	Agreement RAN1#106bis-e
On Rel.17 unified TCI framework, for Rel-17 unified TCI:
• For the number of codepoints in the TCI field for DCI-based beam indication (hence the number of codepoints activated via MAC-CE-based TCI state activation), the largest value is 8
• Further discuss and finalize in RAN1#106bis-e: the largest number of configured TCI states (including joint TCI state(s), DL-only TCI state(s), and/or UL-only TCI state(s))

Agreement RAN1#105-e
For M=N=1, on Rel-17 unified TCI, for separate DL/UL TCI, one instance of beam indication using DCI formats 1_1/1_2 (with and without DL assignment) can be used as follows: 
• One TCI field codepoint represents a pair of DL TCI state and UL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding DL TCI state and UL TCI state.
• One TCI field codepoint represents only a DL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding DL TCI state, and keeps the current UL TCI state.
• One TCI field codepoint represents only an UL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding UL TCI state, and keeps the current DL TCI state.
FFS: the cases of M or N>1


RAN2 had post email discussion ([Post116-e][086][feMIMO] RRC) [5][6] to handle the RAN1 parameters and RRC impacts on feMIMO. In this offline discussion, most controversial issue was how to design the unified TCI state lists and corresponding MAC CE. 

	Proposal 9 Companies to bring to next meeting their suggested design for the unified TCI state lists and corresponding MAC CE.


Here, the unified TCI state framework from RAN2 perspective would be how to design the DL/joint TCI state and UL TCI state. There are two candidate approaches based on RAN1/RAN2 understanding:
· Separate ID space for DL/joint and UL TCI state

· Common ID to cover both DL/joint and UL TCI state

The final decision should consider the efficiency of RRC signalling and MAC CE structure for unified TCI state frame work. 
During the post email discussion [5], following example was provided by the offline discussion rapporteur (we call this MAC CE format as MAC CE based approach):
	E
	Serving cell ID
	BWP id

	C
	DL/joint TCI state ID

	F
	UL TCI state ID

	C
	DL/joint TCI state ID

	F
	UL TCI state ID


E field describes whether the MAC CE is for “joint beam indication” or for “separate beam indication”. C field describes whether octet with UL TCI state ID is present (only needed for “separate beam indication”) and F field describes whether UE should consider the preceding octet as padding or as DL TCI state.

As an alternative solution, Nokia suggested below MAC CE format using the “common TCI state ID” in the post email discussion [5] (we call this MAC CE format as RRC-based approach):
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This RRC-based approach assumed that the required DL/Joint TCI state ID space would be 7 bits (to differentiate 128 TCI states), and then it is also possible to use 8-bits length common ID for unified TCI states (128 DL/Joint TCI state + 64 UL TCI states) by RRC. It means the full association between DL TCI state ID and UL TCI state ID is not supported and only the limited combination (i.e. at most 256) is pre-configured by RRC. MAC CE is used to down-select the candidates configured by RRC similar as Rel-15/16 TCI state activation framework. This approach makes the MAC CE design more simple (i.e. no need for the additional “C” field) but it reduces the full association compared with MAC CE-based approach  
In addition, we think there are no RAN1 agreements for the use of “joint beam indication” and “separate beam indication” jointly. It means there are no need to add the new field e.g. “E” in the MAC CE. If the switching the unified TCI state mode between “joint beam indication” and “separate beam indication” are not intended by RAN1 this functionality is not really required because it cause redundant complexity to UE.
In short, the MAC CE design should consider whether full TCI state association of UL TCI state and DL TCI state is required or not. Based on the answer of this question RAN2 may select the efficient solution among above two proposed MAC CE format:

1) Common TCI state ID provides the limited number (i.e. 8 bits) of TCI state association and MAC CE down-select the candidate codepoints (at most 8).

2) Separate TCI state ID provides each UL and DL/joint TCI state ID and MAC CE freely indicates the any kind of association of UL and DL TCI states.
Proposal 2: RAN2 needs further check from RAN1 whether full TCI state association of UL TCI state and DL TCI state is required to determine the MAC CE format of unified TCI state framework.
In addition, we think there are no RAN1 agreements for the use of “joint beam indication” and “separate beam indication” jointly. It is related with the need of “E” field in the MAC CE. If the switching the unified TCI state mode between “joint beam indication” and “separate beam indication” are not intended by RAN1, this functionality is not really required because it cause redundant complexity to UE. However, it is required functionality it should be included in the MAC CE.

Proposal 3: RAN2 further check if the MAC CE based unified TCI state mode change between “joint beam indication” and “separate beam indication” are required.

Regarding the MAC CE format of RRC-based approach, Octet 2 in above MAC CE uses the bitmap to indicate if the following octets for TCI state IDs are present. We think it is also possible to skip the Octet 2 because UE can implicitly know the number of TCI states included in MAC CE based on size of received MAC CE (i.e. based on length field in MAC sub header of MAC CE). 
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 confirms that dedicated RRC message from TRP with different PCI can provide the system information for the serving cell.
Proposal 2: RAN2 needs further check from RAN1 whether full TCI state association of UL TCI state and DL TCI state is required to determine the MAC CE format of unified TCI state framework.
Proposal 3: RAN2 further check if the MAC CE based unified TCI state mode change between “joint beam indication” and “separate beam indication” are required.
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