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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [1].

SA2 has now finalized their TR 23.757 [2]. SA2 has also started the stage 2 TS in TS 23.247 [3].  

In the LS in [4], SA2 is asking feedback on section 7.2.3 of TS 23.247 which mostly refer to the intra-system mobility procedures over Xn and NG. 
This paper provides an analysis and a proposal to send the requested feedback in [5].

Feedback on section 7.2.3
Questions on data forwarding:

Section 7.2.3.2 on Xn handover:
Editor's note:
Details on data forwarding, if applicable, needs to wait for RAN WGs.

Section 7.2.3.3 on NG handover:

Editor's note:
Details on data forwarding, if applicable, needs to wait for RAN WGs.
Analysis:

At RAN2#112, RAN2 agreed to use DL PDCP SN synchronization and the use of data forwarding (see [5]):

· In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize. The design of specific approach to realize this can be involved with WG RAN3.

· From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; Then (TBD after or in parallel) the UE receives the MBS in the target cell by the target cell according to target configuration.

However, one should differentiate two cases:

Case 1: transmission at target is slower than transmission at source: in this case data forwarding can be avoided if source gNB provides its Sequence Number (SN) to target gNB in HO Request message.

Case 2: transmission at target is faster than transmission at source: in this case data forwarding is useful to fill the gap. In order to make it simple, the target gNB can start buffering packets when it receives the HO Request message, e.g. at SN=SN0, then indicate back in HO Request acknowledge to source gNB the value of SN0. Then source gNB can forward data until SN=SN0 to fill the gap.

Proposed answer:

Source gNB includes its Sequence Number SN1 in HO Request message. Target gNB includes its Sequence Number SN0 in the HO Request acknowledge and a DL TEID if target is faster than source. If target is faster than source, the source gNB forwards data towards the received DL TEID until the received SN0.

Questions on minimization of data loss:

Section 7.2.3.5 on Minimization of data loss

Editor's note:
Details for how to minimize data loss between the source NG-RAN node and the target NG-RAN node should be aligned with 3GPP RAN WGs.

Analysis:

In order to minimize data loss, data forwarding is proposed to be used. However, this requires tight synchronization of the PDCP SN. In order to achieve this, it is proposed that MRB SN is synchronized to the SN coming from UPF over NG.
However, it should be taken into account that an MBS session over N3 can comprise multiple MBS flows. Therefore, simply using the GTP SN of the shared GTP tunnel may not work. To this end, meeting the following two conditions can achieve PDCP count synchronized using this N3 solution:

-
The N3 SN is added at QoS flow level, therefore in the PDU session control protocol (TS 38.415)

-
There is a one-to-one mapping between MBS QoS flow and MRB (common PDCP). 
Proposed answer:

An N3 sequence number is generated by MB-UPF at QoS flow level, therefore in the PDU session control protocol (TS 38.415).

If lossless is required, MBS QoS flows are not multiplexed over an MRB i.e. there is a one-to-one mapping between MBS QoS flow and the MRB using common PDCP.

Questions on handover of inactive MBS session:

Section 7.2.3.6 on Xn/N2 handover for Inactive MBS session

7.2.3.6
Xn/N2 based handover for inactive MBS session
If the MBS session in "Inactive" state, comparing the handover procedure for the MBS session in "Active" state, the following additional procedures apply:

-
For Xn based handover, the information that MBS session is inactive is provided from the source RAN node towards the target RAN node.

-
For N2 based handover, the information that MBS session is inactive is provided from SMF towards the target RAN node.

-
For the MBS supporting NG-RAN node, the target NG-RAN establishes the shared tunnel with the MB-UPF as usual. However, as the MBS session is inactive state, the NG-RAN node will not allocate related radio resource.

-
After a handover to a not supporting MBS target RAN node, the SMF removes the associated QoS flow(s) information.

Editor's Notes: RAN confirmation is required.

Proposed answer:

RAN3 confirms the above. However, the following precisions can be given concerning the last item:
· For an NG handover from a supporting to a non-supporting node, the statement is correct. The SMF may remove the associated QoS flows information but in the sense that it does not include this QoS Flows information in the NGAP Handover Request message during the preparation phase if it knows the session to be inactive. As a result, these QoS flows will not be setup.  
· For an Xn handover from a supporting to a non-supporting node, the associated QoS Flows are first transferred from source gNB to target gNB and may be admitted at target gNB. Therefore, after receiving the Path Switch Request message, the SMF will need to trigger an “explicit” removal of QoS Flows already setup if it decides so for the inactive MBS session.
Conclusion and Proposals
This paper has reviewed the key aspects of the dependencies on NG-RAN of section 7.2.3 of T 23.247 and proposes to send the associated feedback to SA2 as per the LS in [5].

Proposal 1: agree to send the LS in [5] to provide SA2 with the feedback on TS23.247 section 7.2.3 for the dependencies on NG-RAN.
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