
3GPP TSG-RAN WG3 #115-e
R3-222026
E-meeting, 21st February – 3rd March 2022

Source:
CATT

Title:
(TP for TS 38.300) Lossless handover for multicast service
Agenda Item:
22.3.1

Document for:
Discussion and decision

1. Introduction

This document is based on the discussion paper R3-222025.
2. TP
////////////////////////////////////////////////////////////////////////skip unrelated text////////////////////////////////////////////////////////////////////////
16.x.5
Multicast Handling

16.x.5.1
Session Management

There are two delivery modes as specified in TS 23.247[X].

-
MBS shared delivery mode

-
MBS individual delivery mode

In MBS shared delivery mode, applicable for gNBs supporting NR MBS, the MBS Session Resource context for a multicast session is setup in the gNB when the first UE joins the active multicast session.

In MBS shared delivery mode, shared NG-U resources are used. The gNB node initiates Multicast Distribution Establishment procedure with 5GC, to allocate shared NG-U resources for a multicast session. In case multiple MBS session areas are associated with the MBS session, multiple NG-U shared resources may need to be established for the same multicast session. 

A shared NG-U resource applies one of the following transport options:

-
unicast transport. 

-
multicast transport. 

In MBS shared delivery mode, if MRB is used over Uu, the gNB shall always assign the PDCP COUNT for an MBS packet mapped to a given MRB as the the sum of the next expected “DL QoS Flow Sequence Number [Name to be aligned]” for each MBS QoS flow mapped to this MRB prior to the reception of this MBS packet.
////////////////////////////////////////////////////////////////////////skip unrelated text////////////////////////////////////////////////////////////////////////
16.x.5.3.1
Handover between Multicast Supporting cells

During handover preparation phase, the source NG-RAN node transfers to the target NG-RAN node in the UE context information about the MBS sessions the UE has joined. For each Multicast session with ongoing user data transmission for which no MBS Session Resources exist at the target NG-RAN node, the target NG-RAN node triggers the setup of MBS user plane resources towards the 5GC. Which procedures to use is FFS.     

During handover execution, the MBS configuration decided at target NG-RAN node is sent to the UE via the source NG-RAN node within an RRC container (FFS) as specified in TS 38.331 [12].  

Lossless delivery of multicast data is supported during handover between MBS supporting cell as following:
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Figure 16.x.5.3.1-1: Method for loss handover for multicast sessions
Step 0: The source gNB is delivering MBS packets and the UE is receiving them, ordinarily through PTM. The target gNB may be already delivering MBS packets, and may not be.
Step 1: The source gNB, based on e.g. measurement result, decides to hand over the UE toward the target gNB, and thus sends a Handover Request message.

Step 2a–2b: If the multicast session subject of handover is not established yet at the target gNB, the target gNB triggers NG-U tunnel establishment with the core network. When the NG-U tunnel is established, the core network may firstly sends a “NG-U SN Sync PDU” toward the target gNB before sending the data packets, in order to indicate the sending status of every QoS flow over NG-U. The target gNB shall then assign the PDCP COUNTs correctly according to the method shown in Section 16.x.5.1, and may start to these multicast packets them over Uu for some reason (e.g. another UE joins).
Step 2: The target gNB replies with a Handover Request Acknowledgement message, which includes the assigned data forwarding addresses for MRBs. If the multicast session subject of handover is already established at the target gNB, the target gNB includes the receiving SN status, namely “target SN status”, into the Handover Response message, and then buffers all packets later received from the core network (i.e. does not delete them even if every UE under the target gNB has already successfully received them). If the one MRB established at the source gNB is not to be established at the target gNB (e.g. due to using different MRB ID or different mapping rule), the target gNB may also temporarily establish that MRB for this handed over UE in order to deliver the forwarded packet over Uu.
NOTE 1: Step 2 may happen before or after Step 2b.
NOTE 2: This “target SN status” should be generated according to the receiving status of every QoS flow over NG-U and the mapping rule at the source gNB.
Step 3: The source gNB sends the RRCReconfiguration message toward the UE, triggering the execution phase of handover.
Step 4: At the same time, the source gNB sends the SN Status Transfer message toward the target gNB. The SN status for MRBs should be generated in a similar manner as the one for DRBs, e.g. MRBs with high reliability requirement are treated like AM DRBs. If the source gNB has already received the “target SN status” or the “late target SN status”, and for one MRB the (source) SN status is not lower than the (late) target SN status, the source gNB does not forward any packet for this MRB and sends an end marker directly; otherwise the source gNB starts data forwarding for this MRB, up to the PDCP COUNT indicated in the “target SN status” received in Step 2 or Step 4a.
Step 4a: After Step 2a, the target gNB sends a “Late Target SN Status Transfer” message toward the source gNB, which contains a “target SN status” similar to the one in Step 2 for the case that the multicast session is already established before handover.
NOTE 3: Step 4a may happen before or after Step 4.
NOTE 4: This “target SN status” should be generated according to the “NG-U SN Sync PDU” and the mapping rule at the source gNB.
Step 5: The UE accesses into the target gNB and sends an RRCReconfigurationComplete message. The target gNB then starts to sends the forwarded data toward the UE.
Step 6–7: The target gNB performs the Path Switch procedure with the core network.
Step 8: Upon receiving the end marker from the source gNB for every MRB subject of data forwarding, the target gNB sends the UE Context Release message toward the source gNB.

Step 8a–8b: The source gNB triggers the release of NG-U tunnel if needed.
Step 9: For MRB(s) established at the target gNB, after every related forwarded packet is successfully delivered toward the UE, the target gNB sends an RRCReconfiguration message toward the UE in order to (re-)initialise the PDCP COUNT according to the new mapping rule if applicable, and to release the old MRBs if applicable.
Step 10: The UE response with an RRCReconfigurationComplete message. Then the UE can receive multicast packets through Uu PTM.
////////////////////////////////////////////////////////////////////////end////////////////////////////////////////////////////////////////////////
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