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 Introduction

In this contribution, we analyse the LS from SA2 on MBS broadcast service continuity and MBS session identification, and the impacts to RAN3.

Based on the legacy solution on SAI or service area ID, we have provided a draft TP for Xn interface.

 Discussion
The Broadcast service continuity has been discussed in RAN3 for a few times and further progress is pending on RAN2/SA2.
Reception of broadcast service is supported in Rel-17 and according to RAN2 agreement, UE RRC state is of no relevance for reception of broadcast.

For broadcast services reception, service reception continuity issues should be discussed in RAN3 based on the progress in RAN2.

Whether the reception of multicast services is supported in idle/ inactive mode and the impact to RAN3, is pending RAN2 progress.

Broadcast service continuity:

- Support service continuity for broadcast service.

- Support of MBMS interesting indication (RAN2 has agreed)

-- FFS: the cell lists to be transferred over the NG interface include the cells in both the current and the neighbor gNBs.

- Support of MBMS frequency layer prioritization

-- Pending to RAN2 progress

-- FFS for SAI/ group ID 

- Neighbor cell broadcasting status for ongoing services,

-- Pending to RAN2 progress

- No need to exchange target/neighbor cell MTCH configuration of a Broadcast Service via Xn interface.

Relationship between the state of MBS session and UEs:

- There is no need to discuss the relationship between the state of the MBS session and that of per UE in RAN3 at this stage.

Exchange of per cell MBS configuration:

- There is no need to transfer the per cell MBS configuration over Xn, F1 and/or E1 interfaces for coordination.

WA: For broadcast session, the LTE mechanism on MBS frequency layer prioritization shall be revisited for NR, if MBS frequency layer prioritization is supported by RAN2

WA: If SAI/ID is used to identify an MBS service area, it may be configured by OAM.

In last RAN3 114e meeting, it was further confirmed that in the per node signaling, the MBS ID shall be signaled.
RAN3#114e:

NR MBS supports MBS frequency layer prioritization for broadcast MBS sessions

Signal the supported MBS IDs per served cell via XnAP. e.g. Xn Setup / NG-RAN node Configuration Update procedure. The definition of the MBS ID is FFS.

To be continued...
Basically we can confirm that the MBS xxx ID that had been discussed in RAN2/SA2 is the same thing as SAI in LTE:

The MBS xxx ID is used to identify a pre-configured area, which could be decoupled from MBS service but can be used for other cases other than MBS
The MBS xxx ID is broadcast in SIBs together with the frequency info
The MBS xxx ID is included in USD together with specific MBS service.
S2-2109331

6.5.X
MBS XXX ID

Editor's note: The name MBS XXX ID is temporary and FFS.

The MBS XXX ID is used for broadcast MBS session to guide the frequency selection of the UE.

MBS XXX ID identifies a preconfigured area within which the cell(s) announces the MBS XXX ID and the associating frequency (details see TS 38.300 [9]). MBS XXX ID and their mapping to frequencies are provided to RAN nodes via OAM. 

Based on this configuration, RAN nodes announce in SIBs over the radio interface information about the MBS XXX IDs and frequencies.

The MBS XXX ID(s) of a broadcast MBS session are communicated in the service announcement towards the UE. The UE compares those MBS XXX IDs(s) with the MBS XXX ID(s) in SIBs for frequency selection.

SA2 confirmed that the MBS xxx ID in previous RAN3 discussion functions as the SAI in LTE eMBMS.

Rather than coupling the MBS xxx ID with MBS, a more flexible way or 3GPP way is to decouple it from MBS, to have a generalized service related ID as in LTE. Actually, SAI was introduced in 3GPP earlier in 23.003, we’d suggest following the design which is flexible enough:
12.5
Service Area Identifier

The Service Area Identifier (SAI) is used to identify an area consisting of one or more cells belonging to the same Location Area. Such an area is called a Service Area and can be used for indicating the location of a UE to the CN.

The Service Area Code (SAC) together with the PLMN-Id and the LAC constitute the Service Area Identifier.

-
SAI = PLMN-Id || LAC || SAC

The SAC is defined by the operator, and set in the RNC via O&M.

For the syntax description and the use of this identifier in RANAP signalling, see 3GPP TS 25.413 [17]. 3GPP TS 25.423 [37] and 3GPP TS 25.419 [38] define the use of this identifier in RNSAP and SABP signalling.

A cell may belong to one or two Service Areas. If it belongs to two Service Areas, one is applicable in the Broadcast (BC) domain and the other is applicable in both the CS and PS domains.

The Broadcast (BC) domain requires that its Service Areas each consist of only one cell. This does not limit the use of Service Areas for other domains. Refer to 3GPP TS 25.410 [39] for a definition of the BC domain.

Using Service Area ID (SAI), instead of MBS xxx ID or MBS ID, in future discussion about one specific preconfigured area in RAN that used in USD or SIBy in air interface.
Following RAN3 agreements that signalling the supported MBS IDs per served cell via XnAP, we have provided the TP in the annex. The interface impacts can be based on X2 interface.
The signalling on X2 interface to support SAI exchange shall be the baseline for Xn enhancement for NR MBS.

Agree the TP in the annex part.

 Conclusion
Based on the analysis provided above, we have the following observations:
Observation 1
SA2 confirmed that the MBS xxx ID in previous RAN3 discussion functions as the SAI in LTE eMBMS.

Based on the analysis provided above, we have the following proposals:

Proposal 1
Use Service Area ID (SAI), instead of MBS xxx ID or MBS ID, in future discussion about one specific preconfigured area in RAN that used in USD or SIBy in air interface.

Proposal 2
The signalling on X2 interface to support SAI exchange shall be the baseline for Xn enhancement for NR MBS.

Proposal 3
Agree the TP in the annex part.
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Next change
8.4
Global procedures

8.4.1
Xn Setup

8.4.1.1
General

The purpose of the Xn Setup procedure is to exchange application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface. 

NOTE:
If Xn-C signalling transport is shared among multiple Xn-C interface instances, one Xn Setup procedure is issued per Xn-C interface instance to be setup, i.e. several Xn Setup procedures may be issued via the same TNL association after that TNL association has become operational. 

NOTE:
Exchange of application level configuration data also applies between two NG-RAN nodes in case the SN (i.e. the gNB) does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [8]. How to use this information when this option is used is not explicitly specified.

The procedure uses non UE-associated signalling.

8.4.1.2
Successful Operation
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Figure 8.4.1.2: Xn Setup, successful operation
The NG-RAN node1 initiates the procedure by sending the XN SETUP REQUEST message to the candidate NG-RAN node2. The candidate NG-RAN node2 replies with the XN SETUP RESPONSE message.

The initiating NG-RAN node1 may include the MBS Service Area Identity List IE in the Xn SETUP REQUEST message. The candidate NG-RAN node2 may also include the MBS Service Area Identity List IE in the Xn SETUP RESPONSE message. The gNB receiving the IE may use it according to TS 38.300 [xx].

Next change
8.4.2
NG-RAN node Configuration Update

8.4.2.1
General

The purpose of the NG-RAN node Configuration Update procedure is to update application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface.

NOTE:
Update of application level configuration data also applies between two NG-RAN nodes in case the SN (i.e. the gNB) does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [8]. How to use this information when this option is used is not explicitly specified.

The procedure uses non UE-associated signalling.

8.4.2.2
Successful Operation
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Figure 8.4.2.2-1: NG-RAN node Configuration Update, successful operation
The NG-RAN node1 initiates the procedure by sending the NG-RAN NODE CONFIGURATION UPDATE message to a peer NG-RAN node2.

If Supplementary Uplink is configured at the NG-RAN node1, the NG-RAN node1 shall include in the NG-RAN NODE CONFIGURATION UPDATE message the SUL Information IE and the Supported SUL band List IE for each cell added in the Served NR Cells To Add IE and in the Served NR Cells To Modify IE.

If Supplementary Uplink is configured at the NG-RAN node2, the NG-RAN node2 shall include in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message the SUL Information IE and the Supported SUL band List IE for each cell added in the Served NR Cells IE if any.

If the TAI Support List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message, the receiving node shall replace the previously provided TAI Support List IE by the received TAI Support List IE.

If the Cell Assistance Information NR IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served NR Cells IE and include the list in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.

If the Cell Assistance Information LTE IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served LTE Cells IE and include the list in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.

If the Partial List Indicator NR IE is included in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message and set to "partial" the NG-RAN node1 shall, if supported, assume that the Served NR Cells IE  in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message includes a partial list of NR cells.

If the Partial List Indicator E-UTRA IE is included in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message and set to "partial" the NG-RAN node1 shall, if supported, assume that the Served E-UTRA Cells IE  in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message includes a partial list of NR cells.

If the Cell and Capacity Assistance Information NR IE is present in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.

If the Cell and Capacity Assistance Information E-UTRA IE is present in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.

Upon reception of the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall update the information for NG-RAN node1 as follows:

If case of network sharing with multiple cell ID broadcast with shared Xn-C signalling transport, as specified in TS 38.300 [9], the NG-RAN NODE CONFIGURATION UPDATE message and the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message shall include the Interface Instance Indication IE to identify the corresponding interface instance.

Update of Served Cell Information NR:

-
If Served Cells NR To Add IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall add cell information according to the information in the Served Cell Information NR IE.

-
If Served Cells NR To Modify IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall modify information of cell indicated by Old NR-CGI IE according to the information in the Served Cell Information NR IE.

-
When either served cell information or neighbour information of an existing served cell in NG-RAN node1 need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information NR IE. The NG-RAN node2 shall overwrite the served cell information and the whole list of neighbour cell information for the affected served cell.

-
If the Deactivation Indication IE is contained in the Served Cells NR To Modify IE, it indicates that the concerned cell was switched off to lower energy consumption.

-
If Served Cells NR To Delete IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall delete information of cell indicated by Old NR-CGI IE.

-
If the Intended TDD DL-UL Configuration NR IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 should take this information into account for cross-link interference management and/or NR-DC power coordination with the NG-RAN node1. The NG-RAN node2 shall consider the received Intended TDD DL-UL Configuration NR IE content valid until reception of a new update of the IE for the same NG-RAN node2.
-
If the NR Cell PRACH Configuration IE is contained in the Served Cell Information NR IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE may use this information for RACH optimisation.
- 
If MBS Service Area Identity List IE is contained in the Served Cell Information IE in the NG-RAN node CONFIGURATION UPDATE message, the gNB receiving the IE may use it according to TS 36.300 [15].


When the MBMS Service Area Identities of a cell in NG-RAN node1 need to be updated, the whole list of MBS Service Area Identities of the affected cell shall be contained in the Served Cell Information IE.
Next change
9.2.2.11
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity in the NR CGI IE.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	

	>>>UL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>DL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>UL Carrier List 
	O
	
	NR Carrier List
9.2.2.63
	If included, the UL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>>>DL Carrier List
	O
	
	NR Carrier List
9.2.2.63
	If included, the DL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	

	>>>Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	
	–
	

	>>>Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	
	–
	

	>>>Intended TDD DL-UL Configuration NR
	O
	
	9.2.2.40
	
	YES
	ignore

	>>>TDD UL-DL Configuration Common NR 
	O
	
	OCTET STRING
	The tdd-UL-DL-ConfigurationCommon  as defined in TS 38.331 [10]
	YES
	ignore

	>>>Carrier List 
	O
	
	NR Carrier List
9.2.2.63
	If included, the Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message for the served cell, as defined in TS 38.331 [10].
	–
	

	Connectivity Support
	M
	
	9.2.2.28
	
	–
	

	Broadcast PLMN Identity Info List NR
	
	0..<maxnoofBPLMNs>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [8]. All PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE are included and provided in the same order as broadcast in SIB1.
	YES
	ignore

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity IE.
	–
	

	>>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>TAC
	M
	
	9.2.2.5
	
	–
	

	>NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	
	–
	

	>RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	>NPN Broadcast Information
	O
	
	9.2.2.71
	If this IE is included the content of the Broadcast PLMNs IE in the Broadcast PLMN Identity Info List NR IE is ignored.
	YES
	reject

	NPN Broadcast Information
	O
	
	9.2.2.71
	If this IE is included the content of the Broadcast PLMNs IE in the top Served Cell Information NR IE is ignored.
	YES
	reject

	SSB Positions In Burst
	O
	
	9.2.2.64
	
	YES
	ignore

	NR Cell PRACH Configuration
	O
	
	OCTET STRING
	Containing 9.3.1.139 NR Cell PRACH Configuration as of TS 38.473 [41].
	YES
	ignore

	CSI-RS Transmission Indication
	O
	
	ENUMERATED {activated, deactivated, ...}
	This IE indicates the CSI-RS transmission status of the given cell.
	YES
	ignore

	MBS Service Area Identity List
	
	0..<maxnoofMBSServiceAreaIdentities >
	
	Supported MBS Service Area Identities in the cell
	GLOBAL
	ignore

	>MBS Service Area Identity
	
	
	OCTET STRING(2)
	MBS Service Area Identities as defined in TS 23.003 [29]
	
	


	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of broadcast PLMNs by a cell. Value is 12.

	maxnoofMBSServiceAreaIdentities
	Maximum no. of MBS Service Area Identities. Value is 256.
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