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1. Introduction
This paper discusses on support of multiple F1-U tunnels per MRB for the case that multiple gNB-DUs within one CU deliver the same Broadcast MBS service, on the basis of the discussion last meeting.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK158][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]In current Broadcast MBS session setup procedure,gNB-CU-CP receives one F1-U TNL Info at CU via BC Bearer Context Setup procedure and provides this information to gNB-DU via BC context Setup request message.Then after gNB-CU-CP receives the F1-U TNL Info at gNB-DU from gNB-DU,it provides this information to gNB-CU-UP via BC Bearer Context Modification procedure.
The above procedures works well if there is only one gNB-DU which supports the Broadcast service connecting with the gNB-CU-UP. However, it could not support the scenario that several gNB-DUs within one CU are delivering the same Broadcast service in which case several F1-U tunnels for one MRB need to be established. There is one feasible way to support this, as ever discussed last meeting:
· [bookmark: _GoBack]The CU-CP first contacts the DUs without providing F1-U TNL UL TEID and then provide this information to the invovled DUs afterwards.


[bookmark: _Ref134432772]Figure 1: Broadcast Context setup for multiple gNB-DUs within one CU
1 The 5GC starts the broadcast session by sending the NGAP Broadcast Session Setup Request message to the gNB and the MBS Service Area includes cells in gNB-DU1,gNB-DU2 and gNB-DU3.
2/3. The gNB-CU-CP sets up the Broadcast Bearer Context towards the gNB-CU-UP, gNB-CU-UP provide one F1-U GTP UL TEID per MRB.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK45][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK35]4-1/5-1.The gNB-CU-CP establishes the Broadcast MBS Session Context at the gNB-DU1, providing MRB configuration, other relevant session parameters and F1-U GTP UL TEID information, and receiving F1-U GTP DL TEID at gNB-DU1.
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]4-2/5-2.The gNB-CU-CP establishes the Broadcast MBS Session Context at the gNB-DU2, providing MRB configuration, other relevant session parameters and F1-U GTP UL TEID information(invalid information which would be updated in step 8-1/9-1), and receiving F1-U GTP DL TEID at gNB-DU2.
4-3/5-3.The gNB-CU-CP establishes the Broadcast MBS Session Context at the gNB-DU3, providing MRB configuration, other relevant session parameters and F1-U GTP UL TEID information(invalid information which would be updated in step 8-2/9-2), and receiving F1-U GTP DL TEID at gNB-DU3.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27]6/7 The gNB-CU-CP triggers BC Bearer Context Modification Request towards the gNB-CU-UP to provide the F1-U GTP DL TEID information for all gNB-DUs via the  new F1-U TNL Info to Add or Modify List IE. In the response message, gNB-CU-CP receives F1-U GTP UL TEID information for DU2 and DU3 via the new F1-U TNL Info Added or Modified List IE.
8-1/9-1 The gNB-CU-CP provides F1-U GTP UL TEID for DU2 to Gnb-DU2 via Broadcast MBS Session Context Modification procedure.
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]8-2/9-2 The gNB-CU-CP provides F1-U GTP UL TEID for DU3 to Gnb-DU3 via Broadcast MBS Session Context Modification procedure.
10.	The gNB-CU-CP successfully terminates the NGAP broadcast Session Setup procedure. 
With above procedure,updates on E1AP are as below:
1) [bookmark: OLE_LINK36][bookmark: OLE_LINK37]Introduce a new IE Broadcast F1-U Context Reference E1 in several structures to identify F1-U resources for different gNB-DUs.
2) [bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK53]Introduce a new IE F1-U TNL Info to Add or Modify List in BC MRB To Modify List IE in BC Bearer Context Modification Request message.
3) [bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42]Introduce a new IE F1-U TNL Info Added or Modified List in BC MRB To Modify Response List IE in BC Bearer Context Modification Response message. 
In addition, it is possible that one gNB-DU leaves the distribution tree for a broadcast service. Thus there should be a way for the gNB-CU-CP to indicate releasing one F1-U resource:
4) Introduce a new IE F1-U TNL Info to Release List in BC MRB To Modify List IE in BC Bearer Context Modification Request message.
One disadvantage of the above solution is that CU-CP has to contact DU twice to establish a F1-U tunnel.To further optimize the call flow,CU-CP could request CU-UP to allocate F1-U resources for all involved DUs during BC Bearer Context Setup procedure and provide the F1-U TNL@CU to each DU during BC Context Setup procedure.With this,step 8 and step 9 could be avoided and the following updates are foreseen:
5) Introduce a new IE F1-U TNL Info to Add List in BC MRB To Add List IE in BC Bearer Context Setup Request message.
6) Introduce a new IE F1-U TNL Info Added List in BC MRB To Add Response List IE in BC Bearer Context Setup Response message. 
[bookmark: OLE_LINK94][bookmark: OLE_LINK97][bookmark: OLE_LINK156][bookmark: OLE_LINK157]Proposal 1: RAN3 agrees to adopt optimized call flow option to support multiple F1-U tunnels establishment per broadcast MRB for the case of multiple DU scenario.
There is an additional issue concerning Rel-18. In order to support RAN sharing for broadcast service, a new IE “F1-U tunnel Not Established” was introduced into the “BC Bearer Context To Modify” structure of E1AP. However, this IE does not specify explicitly what (set of) F1-U tunnels it aims at, and its use is de facto “to release the F1-U resource(s) previously allocated”, which can be covered by the “F1-U TNL Info to Release List” IE in proposal 1.
Hence there are two ways regarding the IE “F1-U tunnel Not Established” introduced by the Rel-18 BL CR:
Option 1: To form a common understanding, or even to specify, that this IE releases only the F1-U resources established in the Setup procedure, and is not used for any other cases.
Option 2: To remove this IE and to rely on the “F1-U TNL Info to Release List” IE completely.
Considering option 2 is much simpler than option 1,we propose to adopt option 2 in Rel-18
Proposal 2: RAN3 is proposed to adopt option 2 regarding the “F1-U tunnel Not Established” IE, when multiple F1-U tunnels can be created per broadcast MRB.
3. Conclusion
Proposal 1: RAN3 agrees to adopt optimized call flow option to support multiple F1-U tunnels establishment per broadcast MRB for the case of multiple DU scenario.
Proposal 2: RAN3 is proposed to adopt option 2 regarding the “F1-U tunnel Not Established” IE, when multiple F1-U tunnels can be created per broadcast MRB.
CRs are provided according to the proposals.
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