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1	Introduction
In last RAN3 meeting, a lot of progress has been made, but they are all about MBS reception of connected UE. Besides, for MBS reception of Idle and In-active UEs, there is no contributions about this topic, but actually they will also have some impacts on RAN interface, such as signaling procedure, user plane enhancement mechanism, etc.
In this contribution, we provide some analysis and proposals on MBS reception of Idle and In-active UEs, especially for In-active UE, it may have a large standard effort on RAN interface.
[bookmark: _Ref178064866]2	Discussion
Both broadcast and multicast sevice are applicable for supporting MBS reception of Idle or Inactive UE. According to the email discussion of RAN2 on MBS Idle mode support [2], most companies assume that LTE SC-PTM technique can be used as the baseline of MBS reception for Idle or Inactive UE.
Observation 1: Supporting MBS reception of Idle or Inactive UE should be considered in R17.
For MBS reception of Idle and in-active UEs, the impact on network interface mainly due to the service continuity of MBS, that is, when an in-active UE moves to another cell where some MBS services the UE is interested in are not transmitted, if these MBS services are not setup right away or setup too late, then their service continuity will not be guaranteed. Therefore, to establish MBS transmission resources of corresponding MBS services in new accessing cell as soon as possible, there are two aspects to consider on the network interface. 
Observation 2：When an in-active UE moves to another cell where some UE interested MBS services are not transmitted, the MBS service continuity could not be guaranteed unless in-active mode to RRC-connected mode transition is triggered.
One issue is how to acquire corresponding MBS context in new accessing cell?
when an in-active UE moves to another cell where certian MBS service the UE is interested in is not transmitted, it may set up a RRC connection to trigger the establishment of the MBS session. The simplest RRC procedure is to reuse RRC connection resume procedure in TS 38.331, of course, it depends on the conclusion of RAN2.
Proposal 1：Reuse RRC connection resume procedure to trigger the establishment of the MBS session for in-active UE, it depends on the conclusion of RAN2.
Of course, to continue the discussion of network interfaces, it can be assumed that RRC connection resume procedure is reused to trigger the establishment of the MBS session for in-active UE. Once such information is received in the new cell, to retrieve the UE context in old cell, a UE Context fetch procedure should be initiated. Similarly, the existing Retrieve UE Context procedure over Xn can be reused to fetch the corresponding MBS context. 
Proposal 2：The existing Retrieve UE Context procedure over Xn can be reused to fetch the corresponding MBS context.
Given that for multicast service, UE jointing and Leaving operation always need to be notified to the network, so the MBS context stored in the old cell should have the latest MBS service requirements. Then, the MBS Context information for the UE should be carried in the RETRIEVE UE CONTEXT RESPONSE message. Specifically, it may contain the UE interested MBS session list, MBS session related information, such as Qos profile,etc
Proposal 3: The MBS Context information for the in-active UE should be carried in the RETRIEVE UE CONTEXT RESPONSE message.
Once receipt of the MBS Context information for the in-active UE, the new cell will compare it with the MBS context information saved by itself. If there is unestablished MBS session(s) in this new cell, it will decide the PTP/PTM transmission mode based on the RRM strategy, and then start to establish the corresponding MBS transmission resources.
Proposal 4: Based on the MBS Context information comparision, the new cell can decide whether to establish new MBS session(s) for the in-active UE.
In addition, the corresponding N3 Shared tunnel should also be established between the new NG-RAN node and UPF. To establish the N3 Shared tunnel, the Path Switch Request procedure for Xn HO can be reused or define a new class 1 procedure over NGAP. Anyway, it should be common with the N3 Shared Tunnel setup procedure triggered by Xn HO.
Proposal 5：The corresponding N3 Shared tunnel setup procedure should be common with that triggered by Xn HO.
Another issue is how to minimize the transmission loss of MBS data during movement? 
This question is related to whether to support MBS data forwarding mechanism from the old cell to the new cell. Similar to Xn HO, to minimize the transmission loss of MBS data, such forwarding mechanism seems  beneficial, as if MBS L2 architecture of RAN2 support data caching for MBS reception of Idle or inactive UE, in this way, the old cell can buffer some MBS PDCP packets, and when receiving request, it can forward them to the new cell as much as possible to minimize loss of MBS data reception.
Proposal 6: To support MBS data forwarding mechanism for in-active UE to minimize the transmission loss of MBS data. 
To support such data forwarding, it should be considered how to notify the old cell. One solution is reusing the existing XN-U Address Indication procedure, and what needs to be enhanced is to carry the MBS session information to be transferred. Another solution is to define a new class 2 procedure over Xn. Given the standardized effort, we prefer slightly the solution 1.
Proposal 7：To reuse the existing XN-U Address Indication procedure to notify the old cell for MBS data forwarding.
A typical signalling flow of MBS resume procedure is shown as follows:



Figure 1: MBS resume procedure
1.	The UE resumes from RRC_INACTIVE, to establish MBS transmission resources of corresponding MBS services in new accessing cell.
2.	The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context data.
3.	The last serving gNB provides UE context data, including corresponding MBS context .
4. 	The gNB and UE completes the resumption of the RRC connection.
5.  The gNB decides to initiate data forwarding procedure for corresponding MBS sessions.
6.	 The gNB provides MBS session list and corresponding forwarding addresses.
7/8. The gNB performs path switch, and start to establish N3 shared tunnel.
9.	The gNB triggers the release of the UE resources at the last serving gNB.
Proposal 8：To capture the above figure of MBS resume procedure into stage 2 specification.
3	Conclusion
In the previous sections we made the following observations and proposals: 
Observation 1: Supporting MBS reception of Idle or Inactive UE should be considered in R17.
Observation 2：When an in-active UE moves to another cell where some UE interested MBS services are not transmitted, the MBS service continuity could not be guaranteed unless in-active mode to RRC-connected mode transition is triggered.
[bookmark: _GoBack]Proposal 1：Reuse RRC connection resume procedure to trigger the establishment of the MBS session for in-active UE, it depends on the conclusion of RAN2.
Proposal 2：The existing Retrieve UE Context procedure over Xn can be reused to fetch the corresponding MBS context.
Proposal 3: The MBS Context information for the in-active UE should be carried in the RETRIEVE UE CONTEXT RESPONSE message.
Proposal 4: Based on the MBS Context information comparision, the new cell can decide whether to establish new MBS session(s) for the in-active UE.
Proposal 5：The corresponding N3 Shared tunnel setup procedure should be common with that triggered by Xn HO.
Proposal 6: To support MBS data forwarding mechanism for in-active UE to minimize the transmission loss of MBS data. 
Proposal 7：To reuse the existing XN-U Address Indication procedure to notify the old cell for MBS data forwarding.
Proposal 8：To capture the above figure of MBS resume procedure into stage 2 specification.
4	Reference
1. RP-201038    “New Work Item on NR Multicast and Broadcast Services”
1. R2-200xxxx	Summary of Email Discussion [Post111-e][906][MBS] Idle mode support CATT

	3/3	
image1.emf
gNB Last Serving gNB

AMF

7. PATH SWITCH REQUEST

9. UE CONTEXT RELEASE

3. RETRIEVE UE CONTEXT RESPONSE

2. RETRIEVE UE CONTEXT REQUEST

8.PATH SWITCH REQUEST RESPONSE

UE

4. RRCConnectionResume

UE in RRC_INACTIVE / 

CM-CONNECTED

1. RRCConnectionResumeRequest

UE in RRC_CONNECTED 

/ CM-CONNECTED

6. DATA FORWARDING ADDRESS INDICATION

（

including MBS context

）

（

including MBS session list

）

5.Decides to forward MBS data

（

including MBS context

）


oleObject1.bin
UE in RRC_INACTIVE / CM-CONNECTED


gNB


Last Serving gNB


AMF


7. PATH SWITCH REQUEST



