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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [2].

SA2 has now finalized their TR 23.757 [3]. SA2 has also started the stage 2 TS in TS 23.247 [4].  

This paper proposes to review the principles for broadcast mobility and service continuity.

Mobility and Broadcast Service
At the last RAN3#113, RAN3 agreed the following concerning frequency layer prioritization and the potential use of SAI.
WA: For broadcast session, the LTE mechanism on MBS frequency layer prioritization shall be revisited for NR, if MBS frequency layer prioritization is supported by RAN2

WA: If SAI/ID is used to identify an MBS service area, it may be configured by OAM.
· Frequency layer prioritization in idle mode
Taking some analogy with LTE, we can assume that the UE receives in the USD information concerning the services (TMGI) and the corresponding frequency e.g. TMGI 10, frequency 2.
If the UE only has this information, then as the UE moves in idle mode under frequency 1 through the network it needs to constantly tune away to neighbor cells on frequency 2 in order to read SIB20 and determine if TMGI 10 is supported in that neighbor cell. Assuming TMGI 10 is only broadcast in a limited broadcast area, this is most of the time useless power consuming for the UE. 

This is why LTE introduced the concept “SAI” (Service Area Information) concerning TMGI 10 and this can be sent to the UE to help.

For example, assuming that USD can now include TMGI 10, frequency 2, SAI 1.

Then a given cell can broadcast over the equivalent of LTE SIB15 the frequency/SAI(s) supported by neighbor cells. 

For example, if the current cell 1 broadcast over SIB15 that neighbor cell 2 supports frequency 2/SAI 1, this is a trigger for the UE to tune away to cell 2 of frequency 2 and decode the SIB20 of cell 2 looking for TMGI 10.
However, there is some difference in NR which makes this concept not well suited for all services.
If USD gives to the UE a list of SAIs corresponding to an MBS session, and one of the SAI(s) is broadcast over SIB x for a neighbor cell, the UE would expect that this neigbour cell would actually support the TMGI and would tune away. 

The concept of SAI, which is associated with an area, would therefore work only if the Multicast Area associated with an MBS Session can be exactly and precisely expressed in a list of Areas (SAI)s which would have been planned in advance.  

While this may be envisioned for some services, this is typically not the case for some other services e.g. public safety services. 

Observation 1: the concept of SAIs can be useful for some commercial services which are related to areas planned in advance. They do not fit well with to all services e.g. public safety services.

We would like to propose an hybrid approach where SAI(s) may be broadcast but it shall also be possible for a cell to broadcast directly over SIBx the list of TMGI(s) supported by neighbor cells. 

If SAI(s) are used, then the RAN3 impact of the above mechanism is to exchange over Xn the list of SAI(s) supported by neighbor cells.

Proposal 1: exchange the list of SAI(s) in the Served Cell Information IE of Xn Setup.
The size of the SAI field is TBD. It should be considered that in LTE SAI(s) could overlap and a given cell could support up to 8 SAI(s). Moreover, services such as V2X in 5G could lead to SAI(s) of very small size and possible granularity at cell level. We therefore suggest that SAI should be at minimum 65k values (2 octets).

Proposal 2: size of SAI is FFS but at least minimum 2 bytes.

· Broadcast Service Continuity in idle mode
Assuming now a UE moving in idle mode and listening to ongoing TMGI 10. It is useful if the current cell can broadcast if TMGI 10 is also supported in a neighbor cell or not. Indeed, if the UE is heading in a direction where target cell does not support TMGI 10, this gives to this UE some time to fallback to unicast and receive the MBS service over the top in unicast mode.

The RAN3 impact of this feature is that the current cell (gNB) must be aware of which broadcast services it offers are also supported in which neighbor cell(s). 
There are multiple ways to make this happen:
· NG impact: at MBS Session Start, the AMF sends over NGAP the list of cells of the broadcast area including the cells of the neighbour gNB(s). This assumes that AMF knows which are the neighbor gNB(s).

· Xn impact: the gNBs exchange the list of ongoing MBS services (TMGIs) over Xn in the served cell information of the XnAP Configuration Update message.

We think that the AMF doesn’t know easily which gNBs are neighboring a given gNB. Therefore, when sending the NG Broadcast Session Setup message to a gNB1, it is difficult for the AMF to determine which are the neighbor gNBs of gNB1 for which it should include the Broadcast Area information. The only solution would be for AMF to send the full broadcast area to gNB1.

Considering the concept of local areas and location dependent areas, it seems an overkill to send in an NG Broadcast Session Setup the full broadcast area of the entire PLMN. 

Another problem would be that any time there is an update of the broadcast area in any remote place of the PLMN, the AMF would have to send this NG Session Update message to any gNB just in case that one of the gNBs affected by the update happens to be a neighbor of this any gNB.

To avoid this problem, it seems more reasonable to select the Xn solution which is natural when it comes to exchanging information concerning neighbors.

Proposal 3: the list of ongoing TMGIs are exchanged across neighbour gNBs over Xn interface.
· Broadcast Service Continuity in connected mode
Taking now a UE receiving the broadcast in connected mode. If the gNB knows which broadcast services it offers are also delivered in neighbor cells it can use this advantageously for improved selection of handover target cells.

We note that proposal 3 also answers this requirement.
Conclusion and Proposals
This paper has reviewed the key aspects of session continuity for broadcast and made the following proposals:

Proposal 1: exchange the list of SAI(s) in the served cell information of Xn Setup.

Proposal 2: size of SAI is FFS but at least minimum 2 bytes.

Proposal 3: the list of ongoing TMGIs are exchanged across neighbor gNBs over Xn interface.
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16.x.5.4
Broadcast Mobility 

The NG-RAN nodes may be configured with the SAI(s) supported by each of their cell. The NG-RAN nodes may exchange this information with their neighbors within Xn Setup messages and subsequent Xn Configuration Update messages to help for frequency layer prioritization.   

The NG-RAN nodes also exchange with their neighbors over Xn which broadcast services are being delivered. 


- 2 -

