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Discussion paper on putting down guidelines to UE on managing of maximum allowed number of DRBs and requests from upper layers when such limit is reached.
1.
General

In CT1#119, Worclaw, CT1 treated the incoming LS C1-194050, where SA2 confirms that NB-IoT UE connected to 5GC can have a maximum of 2 active user plane, i.e. maximum 2 DRBs.
SA2 agreed the support of a maximum of 2 PDU sessions with active user plane resources for NB-IoT connected to 5GC. Therefore, a maximum of 2 QoS flows with active user plane resources is supported for NB-IoT connected to 5GC. Note the UE can have more than 2 PDU sessions, with one or more PDU sessions using Control Plane CIoT 5GS Optimisation for small data transmission
SA2's LS also stress that maximum 2 DRBs does not limit the UE having more than 2 PDU Sessions.
With that indicated by SA2, CT1#119 agreed C1-195165, wherein it is clear that :-

· In NB-N1 mode, at any given time, there cannot be user-plane resources established for more than two PDU sessions
· The UE in NB-N1 mode shall not request the establishment of user-plane resources for more than two PDU sessions;

· The UE in NB-N1 mode shall not initiate the establishment of a new PDU session if the UE currently has user-plane resources established for two other PDU sessions;

· In NB-N1 mode, the service request procedure shall not be used to request the establishment of user-plane resources for more than two PDU sessions if there is currently no user-plane resources established for the UE or user-plane resources established for one PDU session
· In NB-N1 mode, the service request procedure shall not be used to request additional PDU sessions, if the UE already has user-plane resources established for two PDU sessions
So what we know now is that the NB-N1 mode UE cannot ask for more than two DRBs for more than two PDU Sessions, and if already two PDU Sessions have user plane resources, request for more PDU session shall not be made. We also know that the UE cannot use service request procedure to ask for more than two PDU sessions if there is already one DRB established for one PDU session.
Furthermore, service request procedure shall not be used to request additional PDU sessions, if the UE already has user-plane resources established for two PDU sessions
2.
Discussion

2.1
Gaps and ambiguities

However, even with C1-195165 we see that gaps still exist at Stage 3 specification level to fulfill the SA2 / Stage 2 state requirements. For instance, CT1#119 has already discussed how the network would enforce the limitation of two DRBs and have asked SA2 for guidance in outgoing LS in C1-195166. So for this gap we will not discuss this network issue any more here in this discussion paper and await SA2's response.
But other gaps exists. For instance consider that the NB-N1 mode UE has 5 PDU Sessions and 3 or 4 or all 5 PDU sessions wants user plane? Yes, C1-195165 has introduced at a general level the requirement that at any given time that UE cannot ask for more than two, and at Session Management level statements exist to guard against requesting PDU Sessions or DRB requests when maximum allowed DRBs. But those statements – especially the text " at any given time " - is very much saying what are the limits, but not how to manage requests to within those limits, e.g when more PDU sessions wanting DRBs than the maximum allowed number of DRBs, i.e how to manage maximum number of allowed DRBs . 
· Gap 1:
24.501 is stage 3, and how to manage up to the maximum allowed and react when that limit is reached and there are more requests for radio resources are not in place.
Another gap that we can see is what if the UE is in connected mode and already has one DRB. Then another two or three or more applications want to send data and requires user plane. There is a limitation of two DRBs for that UE so for this scenario one more DRB can be accommodated and as UE is in connected mode a service request procedure need not be initiated – instead a session modification procedure can be used. However, even if one is to use session modification which of those two or three or more applications should be attempted for the remaining one DRB?
· Gap 2:
There is mention of what is the maximum allowed DRBs, but there is no view of what if already allocated DRBs have yet to reach maximum and the number of applications wanting user plane resources makes the total in excess of the maximum allowed DRBs.


Added to the above, what if two DRBs are already allocated, but then PDU sessions that are generally considered to be more important, eg. exception reporting, indicate a need for radio resources? 
Yes, C1-195165 has introduced hard rules that two DRBs is the maximum, but in this scenario where important application(s) need radio resources, why is the UE not be allowed to release an existing DRBs in order that more important applications can get the radio resources? 
Furthermore, would Operators not benefit from consistent UE reactions and behaviours or at least predictable responses for above gaps?
2.2
What can be done and why
Whilst LS C1-195166 asks about how the network side will enforce the requirement of two DRBs for NB-IoT UE in 5GS, that should not stop CT1 considering what else can be done or done on the UE side. There is already a history in CT1 in SAE and even for 5GS, of putting in place stage 3 requirements on managing maximum EPS bearer context and maximum PDU sessions.

In the development of SAE, it was recognized that there is a maximum number of active EPS bearer context that the UE can have or is allowed – see TS 24.301, subclause 6.5.0.

Given that there is a limit, it was found prudent to put in place certain Stage 3 text to ensure some consistent and expected behaviour - and yet not restrict implementation - on UE handling and action upon reaching such maximum number of EPS bearer context. This was put in place in TS 24.301, subclause 6.5.1.4A.

Doing so obviously provide in non-restraining ways to implementation, some uniform expected behaviour and reactions across all UEs and safeguards that bearer contexts of importance (like context for emergency bearers) are still requested or kept when the maximum number of bearer contexts is reached.

For 5GS, the same view of providing stage 3 requirements on UE handling of maximum number of established PDU Sessions – see TS 24.501, subclause 6.4.1.5.

Again having such stage 3 requirements provide for some uniformity of behaviour from the UE (and to an extent uniform expected reactions from the network) when such maximum number of established PDU sessions is reached.

· Observation 1:
There is already a history of CT1 placing requirements on UE side on managing and handling requests for resources when maximum EPS bearer contexts or maximum PDU sessions are reached.

· Observation 2:
Placing guidance on managing maximum allowed resources (be it EPS bearer context or PDU sessions of DRBs) ensures consistent and expected behaviour across all UEs.

A further benefit of UE not making requests for more than its maximum allowed DRBs is that such attempts when not restrained will lead to network side rejecting resource request upon reaching maximum allowed numbers. Such rejects will only incur more signalling which is to nobody's advantage.
· Observation 3:
With the UE limiting its request for DRBs to what it is allowed, the signalling of reject messages from the network side is reduced.

To that end of having consistent and expected UE behaviours on handling of maximum number of DRBs allowed for NB-N1 mode UEs we propose that stage 3 requirements be put in place.
3.
Conclusion and proposed way forward

We conclude that:-
· Stating that a NB-N1 mode UE can at any given time have a maximum of 2 PDU sessions with active user plane is just repeating a stage 2 requirement. This is not clear stage 3 requirement on how this is expected to be done.


· Stage 3 requirements or clarifications giving guidelines on how the UE goes about ensuring no more than two active user plane will ensure some consistent and expected behaviour. Otherwise, different UE implementations will behave or react differently.

· There will be scenarios where the number of DRBs already active have not yet reached the maximum number of allowed DRBs while the number applications wanting user plane resources will lead to exceeding that allowed maximum number of DRBs.


We propose the following:-
· Follow the examples set in TS 24.301, subclause 6.5.1.4A and TS 24.501, subclause 6.4.1.5 and put in place stage 3 requirements on handling of maximum number of active data bearers for PDU sessions.

· Stage 3 requirements be sufficiently clear and detail such that UE behaviours are consistent and predictable for upper layers requesting user plane resources when maximum allowed DRBs are reached or when maximum DRBs have yet to be reached but the number of upper layer requested DRBs will exceed the maximum allowed DRBs.
Thus we submit CR to 24.501 in C1-196294 to provide guidance to UE on handling of maximum number of allowed active DRBs.
