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1. Introduction
This paper discusses a potential issue of state mismatch as discussed in LTE [1-4] and propose a preliminary solution for NR. 

2. Discussion
In LTE Rel-13, the RRC state mismatch issue due to temporarily degrading radio condition was identified.  In a condition where radio condition temporarily degrades, i.e., a short period of fading, the RRC Connection Release sent at this timing may be failed even with RLC transmission. The RLM may recover and hence RLF is not detected. The resulting impact is the mismatch RRC state between UE and the eNB, i.e., the eNB will locally release the RRC Connection while the UE is still in RRC_CONNECTED. In this mismatch state, the UE is unable to receive Paging message which is severe from service perspective.

A solution adopted in LTE is to define an inactivity timer, configurable by the network and such that when this timer expires, the UE will go to RRC_IDLE. The timer is monitored in the MAC layer, where it would (re)start upon the reception of data in DTCH, DCCH and CCCH logical channel.
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Figure 1: Example of RRC state mismatch in LTE
In NR, it is likely that the same problem occurs. Especially considering that the NR will evolve with various use cases that surely covers stationary IoT usage or stationary high data rate communication in small cells/high frequency where the occurrence of this problem is more significant compared to moving UEs. Therefore, we think it is beneficial to discuss this in the early phase of NR standardization.
Before discussing the solutions (including whether the same solution in LTE should be adopted or not), it is worthwhile to point out that the following two aspects can be considered as fundamental reason:

1. The LTE specification specifies that the UE in the RRC_CONNECTED does not try to acquire the Paging message, except for some cases, such as UE supporting PWS.

2. The RLM requirements for LTE are based on PDCCH block error rate (See 36.133 section 7.6). The RLF was never detected since the block error rate based on PDCCH recovers, but the result may be different if the RLF also evaluated based on PDSCH or PBSCH or SIB.

For the RLM requirement, NR adopted the same behaviour as in LTE, i.e., based on PDCCH block error rate (see 38.133 section 8.1). Therefore, a solution needs to be specified in higher layer, e.g., RRC, MAC. A straightforward solution is to allow the UE in RRC_CONNECTED to check/receive Paging message. This behaviour is already specified for some UE, i.e., UE supporting ETWS/CMAS. The additional behaviour is not only checking the ETWS indication but to also checking the paging record to check whether there is paging message intended towards that UE. We think this behaviour should not bring significant UE complexity nor battery impact.

Proposal:

In NR, UE in RRC_CONNECTED is allowed to receive Paging message.

3. Summary and Proposal
Potential RRC state mismatch issue in NR was discussed, it was described that similar to LTE, the same mismatch problem due to temporary degraded radio condition may happened. The following is proposed:

Proposal:

In NR, UE in RRC_CONNECTED is allowed to receive Paging message.
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