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1
Introduction

This contribution reviews the current status in SA2 and RAN2, partially revealed in the incoming LSs in [1] and [3]. This results in a couple of basic proposals and the proposal to liaise the findings to SA2 and RAN2 [4].

Note: meanwhile, v020 of TS 23.247 became available.
2
Discussion

2.1
General development of discussions in SA2 for multicast services
We able to enjoy glad tidings of the following advantageous developments in SA2:

-
Confirmation that an existing/configured MBS Multicast Session operates in basically 2 states: ACTIVE and INACTIVE, with supported of transition between these two states [2].
-
Joining confirmed by SA2 to be possible via supporting and non-supporting RAN nodes 

-
otherwise support of non-supporting RAN nodes would not make much sense and would have had, in practise, impact on the determination of a UEs registration area, and, probably, a new configuration of Tracking Areas)

-
there is some kind of common understanding evolving on basic and generally accepted engineering principles like scalability and signalling efficiency (see [1]), coherent design and robustness

-
it seems that towards MBS supporting gNBs, the overall concept abstains from a per-UE activation MBS session activation and de-activation trigger for both CM states. Therefore, TSG RAN WGs could administer their specification work based on certain, more and more stabilizing working assumptions. This follows the common understanding that minimising the time consumed and the transactions necessary at Session Activation are key for a high performant 5G MBS design.
Observation 1-1: Minimising the time consumed and the transactions necessary at Session Activation are key for a high performant 5G MBS design.

Observation 1-2: Towards supporting gNBs, at session activation, a per MBS Session signalling scheme is chosen for activation and deactivation, wherever possible.

There are some open topics which still bear the potential of unfortunate decisions from a RAN and 5G System point of view:
-
At Session Activation, it seems that no adequate control plane signalling is foreseen towards MBS supporting gNBs, while for deactivation, a per MBS session and per gNB trigger seems to be commonly agreeable. 

-
Given the session state model, it should be commonly desirable to allow a coherent MBS session state control, where, in general terms speaking, the transition from state A(B is performed by the same means as the transition from state B(A.

-
In practice, the state transitions, that are realised by Control Plane means for transition from ACTIVE to INACTIVE, but User Plane means for transaction from INACTIVE to ACTIVE do not seem to follow sound design ideas. Comparing user plane triggers with the unicast approach do not hold, as the ultimate state transition concerns the RRC state, which is always decided and controlled by control plane means, and the impact of an unintended activation due to malicious packet insertion on N3 in case of unicast is not comparable with that for multicast.

Observation 1-3: Towards supporting gNBs, performing the per MBS session activation and deactivation, both via control plane means, is the more advantageous approach.

-
A further topic is the question whether an MBS Session association shall be kept established between NG-RAN and 5GC during session inactive periods, and, related to that, whether the share N3 tunnel shall be kept up. 

-
Given the session state model, it should be commonly desirable to allow a coherent MBS session state control, where, in general terms speaking, the transition from state A(B is performed by the same means as the transition from state B(A.

-
For MBS Sessions, which CM_CONNECTED UEs for which joining information is available in NG-RAN Receiving the trigger for activation and deactivation of an MBS Session at NG-RAN from different entities within the 5GC should have provided certain alarming indications and should have resulted in further scrutinising the respective concepts. From an NG-RAN point of view, such system design is neither realisable in decent protocol specification terms nor, frankly speaking, acceptable. There shall be a single system entity within 5GC that communicates with NG-RAN for control of an MBS Session. This provides a coherent level of functional control and robustness, especially when the function is supposed to be used for critical public purposes, like public safety applications.

-
There are discussions in SA2, whether the shared NG-U/N3 tunnel shall be (kept) established if at least one UE that has joined the MBS Session is served by the supporting NG-RAN node in CM_CONNECTED. We believe this topic to be of secondary nature, as we would expect that from robustness and security point of view, we require MBS Session control to be performed via control plane means for UEs in any kind of CM/RRC state.

One should only think of the possibility to inject DL user plane packets on an established shared NG-U/N3 tunnel to understand that a control plane trigger is the way how MBS Session activation shall be realised. The impact of such possibility should not be comparable of the same threat existing for a unicast N3 tunnel. Another aspect would be to enable the possibility of the 5GC/application function being aware of the success of allocating (shared) NR resources upon MBS Session activation. 
Proposal 1:
MBS Session state changes between ACTIVE and INACTIVE are realised on NG-C via NGAP means.

-
The set of NGAP functions to control an MBS Session Resource shall be defined in a way, that an association is setup and maintained between an MBS Session Resource instance in the NG-RAN node and corresponding one within the 5GC, whereas the distribution of functions among AMF and MB-SMF needs to be further detailed, but is actually of no immediate importance from an NG-RAN point of view at this stage of discussions, see further discussion in [5]. Important is that, speaking in casual terms, the peer instance(s) of the MBS Session Resource instance within the 5GC remain the same during the lifetime of that association, so NG-RAN “talks and is contacted” by the same entity in 5GC, a principle too obvious to require any further discussion.


Note, that questions on whether to keep the per-MBS Session Resource association between an instance in the NG-RAN node and the 5GC (and the corresponding NG-U resource) during the active status of an MBS Session only are not discussed in this paper but in [5].

Proposal 2:
From an NG-RAN point of view, a per MBS Session association is setup and maintained between an MBS Session Resource instance in the NG-RAN node and corresponding one within the 5GC.
-
5G MBS design pays a lot of attention for interworking with non-supporting NG-RAN nodes, but it seems that not all functions are actually needed in case 5G MBS is rolled out in the whole system homogenously; such deployment state can be expected to be the case after an initial introduction of the feature.

Proposal 3:
RAN3 shall aim at optimised support for a homogenous deployment where all gNBs support NR MBS. It shall be possible that functions, which are not essential to support such homogenous deployment do not have to be supported.

-
It appears that UEs in CM_CONNECTED which would not need to consume system resources for the associated PDU session, would not necessarily need to have have respective PDU Session resources allocated in NG-RAN.

Such approach is reasonable, as there is, alas, a certain realistic limit of CM_CONNECTED UEs an NG-RAN node can digest, even if those UEs are kept in RRC-INACTIVE. Keeping associated PDU Session resources for all CM_CONNECTED UEs active may be a reasonable strategy for the initial implementation at feature introduction but is not at all acceptable as the only choice, once 5G multicast is introduced and offered for various mass-services. The situation might become worse if UEs have joined more than one MBS session, each probably realised on a different slice. It should be possible to release the PDU Session Resources if no (unicast) activity was detected on those resources for some time.
Proposal 4:
It shall be possible that in areas, where interworking with non-supporting NG-RAN nodes is not necessary, associated PDU Session resources are not allocated (i.e. such associated PDU Sessions are inactive from a NAS point of view) and still, NG-RAN nodes are kept informed about the joining status of such CM_CONNECTED UEs.

2.2
General development of discussions in RAN2 for multicast services

As far as MBS session control is concerned, RAN2 discussions confirmed the possibility for enabling group paging for UEs in RRC-IDLE and RRC-INACTIVE state within supporting gNBs, see the LS in [3]
There seem to be concerns about considering group paging for non-supporting NG-RAN nodes, which seems to be a bit surprising given the fact that the majority of 5GS design decisions were made in order to support MBS traffic delivery in non-supporting RAN nodes as well, but it seems that efficient support is not an issue at all.

There is also reluctance in RAN2 to even imagine the inefficient use of RAN resources if MBS traffic has to be provided individually in non-support RAN nodes. It should be quite straight forward to align with that view and establish the following approach as formulated below:

Proposal 5:
Define only a minimum level of support for interworking with non-supporting NG-RAN nodes, given that optimum support is not in the interest of almost all companies in 3GPP.

3
Conclusion and Proposals
We have discussed the current status in SA2 and RAN2, partially based on LSs received in [1] and [2].

We observed:

Observation 1-1: Minimising the time consumed and the transactions necessary at Session Activation are key for a high performant 5G MBS design.

Observation 1-2: Towards supporting gNBs, at session activation, a per MBS Session signalling scheme is chosen for activation and deactivation, wherever possible.

Observation 1-3: Towards supporting gNBs, performing the per MBS session activation and deactivation, both via control plane means, is the more advantageous approach.

We propose the following:
Proposal 1:
MBS Session state changes between ACTIVE and INACTIVE are realised on NG-C via NGAP means.

Proposal 2:
From an NG-RAN point of view, a per MBS Session association is setup and maintained between an MBS Session Resource instance in the NG-RAN node and corresponding one within the 5GC.

Proposal 3:
RAN3 shall aim at optimised support for a homogenous deployment where all gNBs support NR MBS. It shall be possible that functions, which are not essential to support such homogenous deployment do not have to be supported.

Proposal 4:
It shall be possible that in areas, where interworking with non-supporting NG-RAN nodes is not necessary, associated PDU Session resources are not allocated (i.e. such associated PDU Sessions are inactive from a NAS point of view) and still, NG-RAN nodes are kept informed about the joining status of such CM_CONNECTED UEs.

Proposal 5:
Define only a minimum level of support for interworking with non-supporting NG-RAN nodes, given that optimum support is not in the interest of the vast majority of companies in 3GPP.

Finally, the following is proposed:
Proposal 6:
It is proposed to provide feedback to SA2 (and RAN2) on the design principles outlined in Proposals 1-5.

A draft LS out is provided in [4].
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