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Discussion and decision
1 Introduction

In this contribution, we discuss the support of RRC_INACTIVE from the network side which is related to whether additional indication in system information is needed or not and also discuss the support of INACTIVE from UE side, i.e. UE capability on INACTIVE.
2  Discussion
A UE in CM-CONNECTED state can be in RRC_INACTIVE state wherein, the UE AS context is stored in NG-RAN and the UE. It can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. RRC_INACTIVE state was introduced to reduce signalling overhead due to idle to connected transitions and correspondingly reduce the control plane latency to about 10ms and thereby it may help reduce UE power consumption as well. 

As described in [1], it has been specified about how RRC Inactive assistance information is provided by the AMF during N2 activation with the (new) serving NG-RAN node (i.e. during Registration, Service Request, handover) to assist the NG RAN's decision whether the UE can be sent to RRC Inactive state. 
RRC Inactive state is part of RRC state machine, and it is up to the RAN to determine the conditions to enter RRC Inactive state. It is therefore entirely up to RAN whether to configure RRC_INACTIVE state at all or maintain only RRC_IDLE and RRC_CONNECTED states for a given UE. For certain UEs, it would make sense to allow inactive state based on the received assistance information and other suitable conditions. Hence, it would be beneficial if the network support of RRC_INACTIVE is mandatory. 

Proposal 1. Network support of RRC_INACTIVE is mandatory from R15 onwards.

In reality, the network support of RRC_INACTIVE could range from full support of inactive related procedures to the basic ability to decode resume message to be able to trigger fallback. The definition of RRC_INACTIVE in the specification is most fruitful if the network at the minimum is able to initiate fallback procedure for incoming resume message from an inactive UE that was placed into RRC_INACTIVE by another gNB with full support of features. No other indication in system information would then be necessary to be broadcast about whether a network actually supports inactive or not, and further no specification requirements would need to be specified for the case that the inactive UE moves into a cell where it is not supported.

Proposal 2. Network (NR/LTE) supports fallback procedure at the very least as part of support of INACTIVE feature.  

Proposal 2.1. If fallback is always supported by the network (in response to a resume message), then an indication in system information is not necessary. 

There are many types of UEs including low power consumption UEs, low cost/low complexity/low bandwidth UEs, etc. For certain delay tolerant UEs operating using power saving methods like I-DRX or PSM, it may not be essential to support RRC_INACTIVE state. Therefore, we think that UE support of RRC_INACTIVE can be optional. 

Proposal 3. UE support of RRC_INACTIVE is optional in R15.

In [1], the following is mentioned:

“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.

“

For inactive, the NG-RAN needs to allocate I-RNTI to the UE to identify the UE context, and configure RAN paging cycle, RNA configuration to the UE via RRC messages. Since the inactive state is primarily a RRC state with configuration and control at AS layer, it is natural that the indication of support of RRC_INACTIVE is also made at the AS layer, i.e. as AS capability. If it is agreed that the UE support of RRC_INACTIVE is considered optional, then we will need to introduce the capability on the support of INACTIVE state in RRC so that the NG-RAN is aware of the UE’s support.  
Proposal 4. If UE support of RRC_INACTIVE is agreed to be optional, introduce capability on support of INACTIVE in RRC as AS layer capability.
3 Conclusion

The proposals captured are the following:
Proposal 1. Network support of RRC_INACTIVE is mandatory from R15 onwards.
Proposal 2. Network (NR/LTE) supports fallback procedure at the very least as part of support of INACTIVE feature. 
Proposal 2.1. If fallback is always supported by the network (in response to a resume message), then an indication in system information is not necessary. 

Proposal 3. 
 UE support of RRC_INACTIVE is optional in R15.

Proposal 4. If UE support of RRC_INACTIVE is agreed to be optional, introduce capability on support of INACTIVE in RRC as AS layer capability.
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