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1. Introduction & Background

In RAN2#103 meeting, a LS (R2-1813424) was sent out to CT1&RAN3 to check whether there is problem when the INACTIVE UE reselects to an equivalent PLMN but does not report the selected PLMN because it does not send resume complete message in 2-step RNA Update case [1]. 

After further discussion in RAN3 and CT1, the conclusion was to adopt the CT1 solution by introducing a trigger for registration procedure when UE enters a shared network cell belonging to EPLMN in INACTIVE state, corresponding LS (C1-188593) has been agreed in CT1#103 meeting and the LS will be sent in this RAN2 meeting [2]. The corresponding change to the CT1 specification TS 24.501 is shown in the Annex Section (in yellow).
In this contribution, we analysis the potential RAN2 impact and propose to add some clarifications to UE behavior in INACTIVE upon PLMN selection and RNA update simultaneously. 
2. Discussion

In RAN2#101bis meeting, interaction between RNAU and Registration Update has been discussed [4]. The intention is to handle to case when RNAU and Registration Update procedures are triggered simultaneously e.g. at the RNA/TA boundary. The agreements are reached as follows [5].
Agreements
1.
A single establishment cause value is used to specify both periodic and mobility based RNAU.

2
If Registration Update and RNAU are triggered simultaneously (i.e. at change of TA) then the UE performs TAU, meaning that the resume procedure uses the cause value associated with the TAU (e.g. MO signalling)
Observation 1: When TAU and RNAU are triggered simultaneously (i.e., at change of TA), then UE performs TAU only.
According to above observation 1 and agreements, in the last RAN2#104 meeting, an CR has been agreed as following [6].
*****************************************From 38.331***************************************
5.2.2.4.2
Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>
store the acquired SIB1;
1>
if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:

2>
in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding PLMN-IdentityInfo containing the selected PLMN;

1>
if in RRC_CONNECTED while T311 is not running:

2> disregard the frequencyBandList, if received, while in RRC_CONNECTED;

2> forward the cellIdentity to upper layers;

2> forward the trackingAreaCode to upper layers;

1>
else:
2> if one or more of the frequency bands indicated in the frequencyBandList for downlink and one or more of the frequency bands indicated in the frequencyBandList for uplink or one or more of the frequency bands indicated in the frequencyBandList for supplementary uplink, if configured, are part of the frequency bands supported by the UE and they are not downlink only bands, and the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList within the frequencyBandList of FrequencyInfoUL-SIB for FDD or of FrequencyInfoDL-SIB for TDD for the frequency band selected by the UE (for the downlink and uplink or supplementary uplink, if configured):

3>
forward the cellIdentity to upper layers;

3>
forward the trackingAreaCode to upper layers;
3>
if in RRC_INACTIVE and the forwarded trackingAreaCode does not trigger message transmission by upper layers:

4>
if the serving cell does not belong to the configured ran-NotificationAreaInfo:
5>
initiate an RNA update as specified in 5.3.13.8;

3>
forward the ims-EmergencySupport to upper layers, if present;

3>
forward the eCallOverIMS-Support to upper layers, if present;

3>
apply the configuration included in the servingCellConfigCommonSIB;

3>
apply the specified PCCH configuration defined in 9.1.1.3;

 [remaining text is omitted]
*****************************************From 38.331***************************************
Observation 2: In 38.331 specification, the intended UE behaviour of performing TAU only When TAU and RNAU are triggered simultaneously (i.e., at change of TA) has been specified.
Given PLMN change and TAU in INACTIVE are both triggers for CN registration procedure, which is highlighted in yellow and green respectively in the Annex Section.
Observation 3: PLMN change in INACTIVE will trigger the CN registration procedure like the TAU.

When the UE reselects an EPLMN in INACTIVE state, the condition for RANU can be fulfilled if the selected PLMN is out of its RNA configuration. For example, UE is configured with an RNA by list of {PLMN ID=1, TAC=1}, and a TA by list of {PLMN ID=1, TAC=1; PLMN ID=2, TAC=1,2}. When UE reselects to a new cell that belongs to {PLMN=2, TAC=2}, the changed TAC doesn’t result in TAU, but the changed PLMN does result in RNAU, which means there will still be an RNAU and CN registration procedure due to PLMN change. In such case, the CR agreed in RAN2#104 is not enough [6]. Therefore, we suggest similar handling as how we deal with the simultaneous TAU and RANU case, in order to avoid unnecessary RNAU upon PLMN change in INACTIVE.
Observation 4: Similar handling can be adopted to deal with the case when CN registration procedure due to PLMN selection and RANU are triggered simultaneously in INACTIVE.
Proposal 1: If Registration Update due to PLMN selection and RNAU are triggered simultaneously, then the UE performs Registration Update due to PLMN selection. Adopt corresponding CR provided in [7].
3. Conclusion

In this contribution, we mainly discuss the the potential RAN2 impact and propose to add some clarifications to UE behavior in INACTIVE upon PLMN selection and RNA update simultaneously. Our observations and proposal are given as below.
Observation 1: When TAU and RNAU are triggered simultaneously (i.e., at change of TA), then UE performs TAU only.
Observation 2: In 38.331 specification, the intended UE behaviour of performing TAU only When TAU and RNAU are triggered simultaneously (i.e., at change of TA) has been specified.
Observation 3: PLMN change in INACTIVE will trigger the CN registration procedure like the TAU.
Observation 4: Similar handling can be adopted to deal with the case when CN registration procedure due to PLMN selection and RANU are triggered simultaneously in INACTIVE.
Proposal 1: If Registration Update due to PLMN selection and RNAU are triggered simultaneously, then the UE performs Registration Update due to PLMN selection. Adopt corresponding CR provided in [7].
Annex 
Note: The following text is abstracted from TS 24.501 [3]. The PLMN selection in RRC Inactive is one trigger for the registration procedure as highlighed in yellow.
5.5.1.3.2
Mobility and periodic registration update initiation
The UE in state 5GMM-REGISTERED shall initiate the registration procedure for mobility and periodic registration update by sending a REGISTRATION REQUEST message to the AMF,

a)
when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the AMF;
b)
when the periodic registration updating timer T3512 expires;

c)
when the UE receives a CONFIGRURATION UPDATE COMMAND message indicating "registration requested" in the Configuration update indication IE as specified in subclauses 5.4.4.3;

d)
when the UE in state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE either receives a paging or the UE receives a NOTIFICATION message with access type indicating 3GPP access over the non-3GPP access for PDU sessions associated with 3GPP access;

e)
upon inter-system change from S1 mode to N1 mode;

f)
when the UE receives an indication of "RRC Connection failure" from the lower layers and does not have signalling or user uplink data pending (i.e. when the lower layer requests NAS signalling connection recovery);

g)
when the UE changes the 5GMM capability or the S1 UE network capability or both;

h)
when the UE's usage setting changes;

i)
when the UE needs to change the slice(s) it is currently registered to;

j)
when the UE changes the UE specific DRX parameters;

k)
when the UE in state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE receives a request from the upper layers to establish an emergency PDU session or perform emergency services fallback;

l)
when the UE needs to register for SMS over NAS, indicate a change in the requirements to use SMS over NAS, or de-register from SMS over NAS;

m)
when the UE needs to indicate PDU session status to the network after local release of PDU session(s) as specified in subclauses 6.4.1.5 and 6.4.3.5;

n)
when the UE in 5GMM-IDLE mode changes the radio capability for NG-RAN;

o)
when the UE receives a fallback indication from the lower layers without resume request from NAS (i.e. when the lower layer requests NAS signalling connection recovery, see subclause 5.3.1.4);

p)
when the UE receives an indication of "RRC Connection failure" from the lower layers and has user uplink data pending (i.e. when the lower layer requests NAS signalling connection recovery);

q)
when the UE needs to request new LADN information;

r)
when the UE needs to request the use of MICO mode or needs to stop the use of MICO mode;

s)
when the UE in 5GMM-CONNECTED mode with RRC inactive indication enters a shared network cell in the current registration area belonging to an equivalent PLMN of the registered PLMN and not belonging to the registered PLMN; or
t)
when the UE receives a SERVICE REJECT message with the 5GMM cause value set to #28 "Restricted service area".
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