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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.
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.To support this case, a feasible way is to enable multiple F1-U resources allocation corresponing to each involved gNB-DU per MRB in gNB-CU-UP which could be realized via two different options as below:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Option 1: CU-CP first asks for the F1-U TNL UL TEID towards CU-UP for all involved DUs and provide them to DU
Option 2: CU-CP first contacts the DUs without providing F1-U TNL UL TEID and then provide this information to the invovled DUs afterwards. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Option 3: Adding a gNB-DU ID into E1AP Broadcast-Associated messages, and maintain different F1-U resouces (for different gNB-DUs) as different E1AP Broadcast contexts.
An exampled flowchart for option 1 is as below:


[bookmark: OLE_LINK14][bookmark: OLE_LINK15]                                      Figure 1:Broadcast Context setup for multiple gNB-DUs within one CU(Option 1)
[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK16][bookmark: OLE_LINK17]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, requesting multiple F1-U tunnel establishment via new Additional F1-U TNL Info List IE and receiving from the gNB-CU-UP multiple F1-U GTP UL TEID per MRB via existing BC Bearer F1-U Info at CU IE and new Additional F1-U TNL Info at CU List IE.
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]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.
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, 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, and receiving F1-U GTP DL TEID at gNB-DU3.
[bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: OLE_LINK110][bookmark: OLE_LINK111][bookmark: OLE_LINK34][bookmark: OLE_LINK35]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 existing BC Bearer F1-U Info at gNB-DU IE and new Additional F1-U TNL Info List IE.
[bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK63]8.	The gNB-CU-CP successfully terminates the NGAP broadcast Session Setup procedure. 
[bookmark: OLE_LINK148][bookmark: OLE_LINK149]With above procedure, updates on E1AP are foreseen as below:
1) [bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK127][bookmark: OLE_LINK128][bookmark: OLE_LINK132][bookmark: OLE_LINK133][bookmark: OLE_LINK141][bookmark: OLE_LINK142][bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK140][bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: OLE_LINK143]Introduce a new IE Number of Required New F1-U TNL Info in BC MRB To Setup List IE in BC Bearer Context Setup Request message and introduce Additional F1-U TNL Info at CU List IE in BC MRB To Setup Response IE in BC Bearer Context Setup Response message.
2) [bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK144][bookmark: OLE_LINK145]Introduce a new IE Additional F1-U TNL Info List in BC MRB To Modify List IE in BC Bearer Context Modification Request message. In this list, the mapping between F1-U TNL Info at DU and F1-U TNL Info at CU is provided to gNB-CU-UP so that gNB-CU-UP could be aware which F1-U TNL at CU should be removed in case one gNB-DU stops delivering the Broadcast service and removes the corresponding F1-U resources at gNB-DU.
3) Consider the scenario that one gNB-DU may be triggered to deliver the Broadcast service later than other gNB-DUs in the same CU, Number of Required New F1-U TNL Info IE and Additional F1-U TNL Info at CU List IE are also introduced in BC Bearer Context Modification Request message and BC Bearer Context Modification Response message separately.
An exampled flowchart for option 2 is as below:

             Figure 2: Broadcast Context setup for multiple gNB-DUs within one CU(Option2)
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]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_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23]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 with indication to ignore F1-U GTP UL TEID information, 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 with indication to ignore F1-U GTP UL TEID information, and receiving F1-U GTP DL TEID at gNB-DU3.
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]Another possibility for step 4-2/4-3 is to include the same F1-U GTP UL TEID information to all invloved DU and update afterwards. 
[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 existing BC Bearer F1-U Info at gNB-DU IE and new Additional F1-U TNL Info at DU List IE. In the response message, gNB-CU-CP receives F1-U GTP UL TEID information for DU2 and DU3 via new Additional F1-U TNL Info 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, update on F1AP is foreseen as below:
1) [bookmark: OLE_LINK55][bookmark: OLE_LINK56]Introduce a new IE ignore F1-U Info at gNB-CU in  Broadcast Context Setup Request message and in Broadcast Context Modification Request message.Note if it could be agreed that CU-CP provides the same F1-U GTP UL TEID information to all invloved DU during Broadcast Context Setup/Modification procedure,this IE is not needed.
Updates on E1AP are as below:
2) [bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39]Introduce a new IE Additional F1-U TNL Info at DU List in BC MRB To Modify List IE in BC Bearer Context Modification Request message. 
3) Introduce a new IE Additional F1-U TNL Info List in BC MRB To Modify Response List IE in BC Bearer Context Modification Response message. In this list, the mapping between F1-U TNL Info at DU and F1-U TNL Info at CU is provided.
[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42]The signalling flow for Option 3 is entirely the same as the current one. The only thing needed is on E1AP to add a gNB-DU ID into each E1AP Broadcast-Associated messages.In addition, the absence of this new IE means that the procedure is not related to a specified F1-U association and should be considered valid for all contexts. One example for its use is to change the PDCP configuration. Note this solution requires multiple Bearer Context Setup procedures in E1 interface for one MBS session. 
[bookmark: OLE_LINK156][bookmark: OLE_LINK157]Proposal: It is proposed to discuss above three options on support of multiple F1-U tunnels per MRB and have a conclusion on it.
The corresponding stage 3 update in provided in [1]
3. Conclusion
Based on the discussion in section 2, the follow proposal is provided 
Proposal: It is proposed to discuss above three options on support of multiple F1-U tunnels per MRB and have a conclusion on it.
The corresponding stage 3 update in provided in [1][2]
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