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Abstract of the contribution: Discussion of whether an indicator for the RRC_INACTIVE state needs to be signalled to the core network.
1
Introduction

· Discussion paper in Sanya proposed that the CN does not need to know whether RRC_INACTIVE is supported or not and no NAS capability indicator is needed

· QC wanted to keep the discussion open

· Submit modified paper, work offline with Nokia (Hannu)
· The aim is to eliminate the following Editor’s Note:

· Editor's note: It is FFS if the UE provides indication of support for RRC inactive state on NAS or AS layer.
RAN2 documents in Sanya:

· R2-1804930 (Nokia)

· They argue that RRC_INACTIVE state is an integral part of the protocol and no indication of support in the SIB is needed, saving SIB capacity and minimising complexity as no negotiation of support.
· They additionally believe that if any capability indicator was seen as necessary it should only be sent in the AS layer. Assistance information can always be provided from the AMF to the gNB, and used, or not, by the gNB.

· They argue RRC_INACTIVE support by the UE should be mandatory (to support 10ms control plane latency requirements)

· R2-1805110 (QC)

· They argue that some UE’s need not support RRC_INACTIVE: test UEs, UEs that can tolerate delay, low power-consumption UEs

· Therefore UE support of RRC_INACTIVE should be optional, and indication of support should be sent in the AS layer 

· R2-1805319 (Huawei)

· They argue that RRC_INACTIVE should be mandatory for UEs to support

· On the other hand they recognise that there might be an issue for the UEs that QC mention, and for these RRC_INACTIVE should not be supported. The gNB uses the UE Type to infer that a UE does not support RRC_INACTIVE
*** Version from last meeting below ***

1 Introduction

After the RAN#71 meeting, a new WI was agreed [1] main objective of which is to develop a new radio access technology. As was discussed and finally captured in TR 38.804 [2], a new radio access technology should allow a UE to stay in "always connected" mode, which effectively embraces a number of scenarios such as initial establishment of connection and/or transition to a state when a UE can start exchanging data with the network. To accomplish this goal, RAN WG2 agreed to introduce a new RRC state referred to as RRC_INACTIVE. 
During the previous SA WG2 meetings, a discussion took place on whether RRC_INACTIVE state is optional for the NR system or not; and if so, whether CN should be aware of that, which triggered a further discussion in SA WG2 on the NAS level capability indicator. TS 23.501 specification has the corresponding EDITOR’S NOTE as in sub-clause 5.3.3.2.5 as can be also seen from Annex A. As the outcome of the SA WG2 discussion, an LS was sent asking RAN WG2 to clarify whether RRC_INACTIVE is optional or not [3].
In this discussion paper we aim at presenting a broader view on the overall system design with several use cases on when and how the RRC_INACTIVE state might or might not be used, and delve into further details of whether CN really needs to know that a UE supports RRC_INACTIVE state. 
2
RRC_INACTIVE state
During the RAN2#101 meeting, it was discussed and agreed that it is not RAN WG2 responsibility to decide whether RRC_INACTIVE state is a mandatory feature, and as a result RAN WG2 was not able to answer a question from SA WG2. Nevertheless, it has been a common understanding amongst a number of companies that it would be a far-fetched assumption that RRC_INACTIVE is a mandatory feature. It is more reasonable to assume that RRC_INACTIVE will have either optional or mandatory with the "inter-operability" indicator. 

Observation 1:
Even though RAN WG2 did not conclude on whether RRC_INACTIVE will be mandatory, it is sensible to take the assumption that RRC_INACTIVE could be either optional or mandatory with the inter-operability bit.  
From the view point of the latest decisions made in RAN WG2, one could assume that RRC_INACTIVE will not be supported by all the UEs and thus CN might need to know about it to optimize CN to RAN signaling. As an example, SA WG2 has agreed that CN should provide so-called UE assistance information to optimize UE operation in the RRC_INACTIVE state. In principle this could be omitted if RRC_INACTIVE is not supported. Furthermore, SA WG2 and RAN WG3 have agreed to have UE state indication from RAN to AMF, which the AMF may configure on demand. Again, that might motivate CN to know whether UE supports RRC_INACTIVE.

At this point, it bears noting that there is no functional requirement that RRC_INACTIVE should be visible to the CN side. Since the RRC_INACTIVE state is controlled by RAN and the UE stays in CM-CONNECTED as perceived by CN, the latter should not be concerned with whether a UE supports the RRC_INACTIVE state or not. As an example, if the UE does not support RRC_INACTIVE then the RAN will not activate it, but it does not impact the basic CN functioning. Even if there is a common understanding across WGs that CN needs to know whether the UE supports RRC_INACTIVE, then it is also important to emphasize that it is not only about the UE support, but also the question of whether the RAN side implements RRC_INACTIVE, and more importantly, whether it intends to use it for a particular UE with a particular service. It is unrealistic to assume that we can put a requirement on the RAN side that it shall implement RRC_INACTIVE state and so some RAN may decide not to activate it (as it happens in the UMTS networks when some RANs do not use URA_PCH or CELL_PCH state according to the operator’s preferences). In other words, even if we have NAS level indicator that a UE supports RRC_INACTIVE, it does not help much the CN side because it does not really answer the question of whether RAN will activate/use RRC_INACTIVE for this particular UE. As an example, RAN could prefer the RRC_IDLE state for the MTC-like device with the MICO mode. 

Observation 2a:
Even if a UE provides RRC_INACTIVE capability indicator over NAS, it does not allow CN to optimize its signaling because RAN may not support it.

Observation 2b:
Even if a UE and RAN support the RRC_INACTIVE state, still RAN can decide not to use for its own RRM reasons and/or service requirements.

Based on the presented considerations, if SA WG2 considers that CN needs to know whether a UE supports the RRC_INACTIVE state (e.g. to optimize its internal functioning), then it is not only the question of the UE but also the RAN capability and intention. In other words, the corresponding indication to CN would need to be sent by RAN based on actual UE capabilities and RAN internal considerations. The RAN can only send the corresponding "capability" indicator to CN if a UE supports RRC_INACTIVE and RAN plans to use it. Even then it still does not mean that RAN will definitely use RRC_INACTIVE, because a UE may stay all the time in the RRC_CONNECTED mode due to constant traffic flows.
Observation 3:
There is no ultimate need for CN to know whether a UE supports RRC_INACTIVE and the whole system can function properly without that information.

3 Conclusion
In this discussion paper we have presented our view on the need to have the "capability" or "inter-operability" indicator for the RRC_INACTIVE state signaled to CN. 
Briefly:

1.       There might be optimization of CN to RAN signaling possible if RRC Inactive is optional

2.       Assuming support of RRC Inactive is optional in the UE and in the RAN (and even if the RAN supports it, it might not use it for a particular UE) it isn’t sufficient for there to be a NAS indicator from the UE to the CN that says it supports it

3.       An indication could be sent to the CN by the RAN, taking into account UE and RAN support

4.       But a UE might stay in RRC_CONNECTED mode all the time, so RAN might not use RRC_INACTIVE for that UE

5.       Therefore there isn’t really a need for the CN to get any indication.
To our understanding, the need to have such an indicator over NAS could be questionable as it is not the CN side that decides when and how to activate the RRC_INACTIVE state, and the CN does not even need to be aware of when the RRC_INACTIVE mode is activated. Some signaling optimization might be possible in some circumstances if such an indication is used, but this isn’t a strong enough justification in our view.
Proposal:
CN does not need to know whether RRC_INACTIVE is supported or not and no NAS capability indicator is needed. 
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Annex A: TS 23.501

5.3.3.2.5
CM-CONNECTED with RRC Inactive state

RRC Inactive state applies to NG-RAN.

The AMF, based on network configuration may provide assistance information to the NG-RAN, to assist the NG-RAN's decision whether the UE can be sent to RRC Inactive state.

Editor's note:
It is FFS if the UE provides indication of support for RRC inactive state on NAS or AS layer.
The "RRC Inactive assistance information" includes:

-
UE specific DRX values.

-
the Registration Area provided to the UE;
-
Periodic Registration Update timer

-
If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode.
-
Information from the UE permanent identifier, as defined in TS 38.304 [50], that allows the RAN to calculate the UE's RAN paging occasions.
