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1 Introduction

Discussion on supporting MBS for Rel-19 NR NTN [1] started at RAN3 #123bis [3].
RAN3 agreed to start work on MBS broadcast service. The following options for signaling MBS broadcast service delivery area over NG are considered for continued discussion [3]:

· Mapped cell ID/list in MBS service area IE.

· “New” intended service area, e.g. with smaller granularity for MBS broadcast service area.

· Based on GNSS description.

In this contribution we will further discuss these options and propose a way forward.
2 Discussion
The MBS Service Area Information IE, contained in the MBS Service Area ID IE, is sent from the AMF to the NG-RAN node in the BROADCAST SESSION SETUP REQUEST and BROADCAST SESSION MODIFICATION REQUEST messages. [2] Currently, the MBS Service Area Information IE (Sec. 9.3.1.209 of NGAP [2]) may contain a list of NR CGIs and/or a list of TAIs.
According to the Rel-19 NTN WID, “…for some cases the intended service area is expected to be smaller than the coverage of a Uu cell” [1], so some enhancements are to be expected in order to signal such a service area.
Observation 1: While the existing options may be applicable to NTN, in order to signal a service area smaller than a cell, some enhancements to current signaling are to be expected.

From RAN3 point of view, in order to signal a service area smaller than a single cell, it seems straightforward to add a new list of “small” areas to the MBS Service Area Information IE (a possible extension is shown in red in Table 1 below, taken from NGAP).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Service Area Cell List
	
	0..<maxnoofCellsforMBS>
	
	

	>NR CGI
	M
	
	9.3.1.7
	

	MBS Service Area TAI List
	
	0..<maxnoofTAIforMBS>
	
	

	>TAI 
	M
	
	9.3.3.11 
	

	MBS Service Area Small Area List
	
	0..<maxnoofSmallAreasforMBS>
	
	

	>Small Area
	M
	
	9.3.1.x
	


	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells allowed within one MBS Service Area. Value is 8192.

	maxnoofTAIforMBS
	Maximum no. of TAs allowed within one MBS Service Area. Value is 1024.

	maxnoofSmallAreasIforMBS
	Maximum no. of small areas allowed within one MBS Service Area. Value is [n]


Table 1 A possible way to extend the MBS Service Area Information IE.
Proposal 1: In order to enable signaling an MBS service area smaller than a single cell, a new list of areas (e.g. MBS Service Area Small Area List IE) may be added to the MBS Service Area Information IE in NGAP; we are providing a proof of concept CR in [4] for endorsement.
It does not seem necessary to impact F1AP. Pre-Rel-19 NTN considers a transparent payload, hence both gNB-CU and gNB-DU, if present, are assumed to be on the ground and co-located with the NTN GW, hence F1 is not assumed to be exposed. For Rel-19 NTN considers a regenerative payload with a gNB, hence also in this case F1 is not exposed.

Proposal 2: No F1AP impact is necessary for Rel-19 broadcast service area signaling in NTN.
According to the Rel-19 WID [1], the service area is to be signaled over the SIB, so RAN2 is responsible for this part. Consistent encoding for this information in both SIB and NG seems like a straightforward assumption to make, as it would require the gNB to simply copy the IE it receives from NG to the SIB, with no further processing. Considering that the gNB is on board a satellite and processing resources may be even more critical than for a terrestrial gNB, this is a significant benefit. 
Proposal 3: Encoding for the small area information should be consistent both for network interfaces and for SIB, also to save on-board processing resources.
RAN2 will have to discuss SIB signaling aspects and encoding, which are likely to be more constrained than for NGAP. For this reason we propose to wait for RAN2’s decision before making the necessary changes to NGAP. This also has the added benefit of leaving the maximum flexibility with respect to the actual area definition (e.g. polygon, GNSS-derived, etc.).
Proposal 4: RAN3 should wait for RAN2’s decision on how to encode the new area information.
3 Conclusions and Proposals
Our proposals are summarized below.
Observation 1: While the existing options may be applicable to NTN, in order to signal a service area smaller than a cell, some enhancements to current signaling are to be expected.

Proposal 1: In order to enable signaling an MBS service area smaller than a single cell, a new list of areas (e.g. MBS Service Area Small Area List IE) may be added to the MBS Service Area Information IE in NGAP; we are providing a proof of concept CR in [4] for endorsement.
Proposal 2: No F1AP impact is necessary for Rel-19 broadcast service area signaling in NTN.
Proposal 3: Encoding for the small area information should be consistent both for network interfaces and for SIB, also to save on-board processing resources.

Proposal 4: RAN3 should wait for RAN2’s decision on how to encode the new area information.
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