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General case of NG Shared Delivery Setup
Whenever the first UE joins the multicast MBS session, the gNB triggers the shared delivery setup as shown in section 7.2.1.4 of TS 23.247 [3]:
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Figure 7.2.1.4-1: Establishment of shared delivery toward NG-RAN node
The gNB sends the NG Distribution setup request to AMF. This message includes the DL TEID for unicast transport which AMF and MB-SMF will relay towards the MB-UPF so that MB-UPF can add this DL TEID to the delivery distribution tree. See step 2:

2.
The NG-RAN sends an N2 MBS Session request message (MBS Session ID, [Area Session ID], N2 SM information ([unicast DL tunnel Info])) towards the AMF.

If the NG-RAN node is configured to use unicast transport for the shared delivery, it allocates a GTP tunnel endpoint and provides the unicast DL tunnel Info in the request, which includes the GTP tunnel endpoint and NG-RAN node address. For location dependent MBS services, the NG-RAN node also provides the Area Session ID.

AMF relays this in step 3:

3.
The AMF selects the MB-SMF serving the multicast MBS session, e.g. using the NRF discovery service or locally stored information. It invokes Nmbsmf_MBSSession_ContextUpdate request (MBS Session ID, [Area Session ID], N2 SM information) to the MB-SMF.

MB-SMF relays this in step 4:

4.
[Conditional] If the MB-SMF received unicast DL tunnel Info in step 3, it configures the MB-UPF to send multicast data for the multicast MBS session (or location dependent content of the multicast MBS session if an Area Session ID was received) towards that GTP tunnel endpoint via unicast transport.

Actually, the step 4 specifies that if MB-SMF receives a unicast DL TEID, then it will send a message to MB-UPF asking MB-UPF to add this DL TEID for delivery as highlighted in yellow.

If multicast transport is used instead over N3mb, the gNB does not include any DL TEID in the NG distribution set up request. 

Issue for NG Shared Delivery Setup when a “shared CU UP” is used

The second CU CP and following ones using the shared CU UP need to trigger the NGAP Distribution Setup Request procedure to be registered to the control plane distribution tree of the MB-SMF, however in this case the MB-SMF shall not ask the MB-UPF to add the received unicast transport address to the user plane distribution tree because the shared CU UP already receives the multicast data flow i.e. the yellow part highlighted above in step 4 of section 7.2.1.4 of [3] should not be done by MB-SMF: 
4.
[Conditional] If the MB-SMF received unicast DL tunnel Info in step 3, it configures the MB-UPF to send multicast data for the multicast MBS session (or location dependent content of the multicast MBS session if an Area Session ID was received) towards that GTP tunnel endpoint via unicast transport.

We could think of two possible solutions to solve this issue:
Option A: add a Shared Indicator IE into the NGAP Distribution Setup Request message to inform MB-SMF
The shared CU UP includes over E1AP the MC Bearer Context NG-U TNL Info at NG-RAN IE and add another new IE (e.g. Shared Indicator IE) indicating that CU-UP has already joined the multicast tree. When receiving over E1AP both the MC Bearer Context NG-U TNL Info at NG-RAN IE and the Shared Indicator IE in the MC Bearer Context To Setup Response IE the CU CP similarly includes both the Shared NG-U Unicast TNL Information IE and a Shared Indicator IE into the NG AP DISTRIBUTION SETUP REQUEST message to inform the MB-SMF that:

· this unicast transport address contained in the Shared NG-U Unicast TNL Information IE is a specific one which is already receiving the multicast data and MB-SF needs not send any request to MB-UPF.
· The MB-SMF needs not send a multicast transport address back to gNB either.
Option B: omit the addresses
The shared CU UP does not include over E1AP the MC Bearer Context NG-U TNL Info at NG-RAN IE in the MC Bearer Context To Setup Response IE towards CU CP. This means that the CU-CP can’t send the Shared NG-U Unicast TNL Information IE in NGAP DISTRIBUTION SETUP REQUEST message. This causes MB-SMF to take following action.

If the Shared NG-U Unicast TNL Information IE is not included in the MBS Distribution Setup Request Transfer IE in the DISTRIBUTION SETUP REQUEST message, the MB-SMF shall interpret that the IP multicast is used for this shared NG-U transport, and include the Shared NG-U Multicast TNL Information IE in the MBS Distribution Setup Response Transfer IE in the DISTRIBUTION SETUP RESPONSE message.

Therefore, in this option the CU CP will receive a multicast transport address from M-SMF. Then CU-CP has to send MB-SMF provided Multicast IP address to CU-UP and CU-UP has to ignore it since it has already joined Multicast tree. 

Both options could be made to work. Option B is more problematic because not providing the unicast address is interpreted to mean multicast transport and to send back a multicast address. This could generate confusion between RAN intention and 5GC intention. Also, option B doesn’t allow differentiating when omission of the address is error case or intended i.e. in general is a bad principle in RAN3 to use the “absence” of some IE to trigger specific behaviour. We therefore prefer option A which seems cleaner. 

Proposal 1: RAN3 to select one option. We prefer option A for which CRs are provided in [4] and [5]. 
Conclusion
This paper has explained this issue that when a shared CU UP is used, the MB-SMF shall not add the received unicast address to the distribution tree of the MB-UPF.

The paper has discussed two possible solutions:

Option A: add a Shared Indicator IE into the E1AP MC Bearer Context To Setup Response IE and in NGAP Distribution Setup Request message to inform MB-SMF
Option B: omit the addresses.  

Both options could be made to work. Option B is more problematic because not providing the unicast address is interpreted to mean multicast transport and to send back a multicast address. This could generate confusion between RAN intention and 5GC intention. Also, option B doesn’t allow differentiating when omission of the address is error case or intended i.e. in general is a bad principle in RAN3 to use the “absence” of some IE to trigger specific behaviour. We therefore prefer option A which seems cleaner. 

Proposal 1: RAN3 to select one option. We prefer option A for which CRs are provided in [4] and [5].  
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