
3GPP TSG-RAN WG2 Meeting #103
R2-1812397      
Gothenburg, Sweden, 20 - 24 August 2018


Agenda item:
10.4.1.3.9
Source:
Nokia, Nokia Shanghai Bell
Title:
Consideration on RRC_INACTIVE state handling                      
WID/SID:
NR_newRAT-Core - Release 15
Document for:
Discussion and Decision

1
Introduction
It has been agreed that when upper layers request resumption of an RRC connection the UE shall initiate RRC connection resume procedure with cause value set in accordance with the information received from upper layers. 
In this contribution we discuss further the scenario where the RNA update and TAU are triggered at the same time. 

2
Discussion

Basically, when the NAS registration needs to be done the UE shall initiate the RRC Connection Resume procedure for NAS registration i.e. with cause value received from upper layers. In this case gNB can update the ran-NotificationAreaInfo in the RRC Release message. Below is the agreed text proposal.

5.3.13.8
RNA update

Upon entering RRC_INACTIVE state, the UE shall:

1>
if T380 expires; or

1>
if upon cell reselection the UE enters an RNA not belonging to the configured ran-NotificationAreaInfo:

2>
if upper layers request resumption of an RRC connection;

3>
initiate RRC connection resume procedure in 5.3.13 with cause value set in accordance with the information received from upper layers;

2>
else:

3>
initiate RRC connection resume procedure in 5.3.13 with cause value set to ‘rna-Update’;

Editor’s note: FFS How to handle simultaneous NAS triggered events and AS triggered events (except TAU and RNAU, which has been explicitly agreed).

1> if barring is alleviated for Access Category [the Access Category corresponding to RNA update], as specified in 5.3.14.4:
Editor’s note: FFS whether to use access category 3 for MO-signalling or a standardised RAN specific access category for RNA update.

2>
if upper layers do not request RRC the resumption of an RRC connection, and
2>
if the variable pendingRnaUpdate is set to 'TRUE':

3> set the variable pendingRnaUpdate to 'FALSE';
3>
initiate RRC connection resume procedure in 5.3.13.2 with cause value set to ‘rna-Update’; 

In typical scenario all the cells in the RNA area belongs to the same tracking area i.e. when the TA changes also the RNA changes when the UE is moving. It has been agreed that when upper layers request resumption of an RRC connection the UE shall initiate RRC connection resume procedure with cause value set in accordance with the information received from upper layers. 
Observation 1: When both TA and RNA changes due to UE movement the UE in INACTIVE state sends RRC Resume Request with resume cause value “mo-Signalling”

The UE goes to CONNECTED from INACTIVE state, because of various reasons. The following resume cause values has been agreed:

ResumeCause ::=            ENUMERATED {
                                     emergency, highPriorityAccess, mt-Access, mo-Signalling,

                                     mo-Data, mo-VoiceCall, rna-Update, spare1, spare2, spare3, spare4, 

                                     spare5, spare6, spare7, spare8, spare9 }

In case the UE is 5GMM_CONNECTED state (RRC_INACTIVE) and when the upper layers are sending the NAS REGISTRATION REQUEST for updating the location change to AMF, the “mo-Signaling” resume cause is used, see TS 23.501 table 4.5.2.2 Mapping table for access categories. UE sends the REGISTRATION REQUEST as the UE is accessing a new cell which is not part of the UE’s current  Registration area, consisting of one or more Tracking Areas. 
Observation 2: “mo-Signaling” resume cause value is used with NAS REGISTRATION REQUEST.
Observation 3: gNB is not able determine from the “mo-Signaling” resume cause value whether the UE is performing RNA update. 
It has been agreed that the UE performs periodic RNA update when the periodic timer expires. In this case the UE sends RRC Resume Request with cause value “RNA-update”. RNA updates can be used for monitoring how long the UE has been INACTIVE state i.e. when the UE sends RRC Resume Request with cause “RNA-update” the gNB is aware the UE has been in INACTIVE the length of the periodic timer. The number of the UEs in INACTIVE needs to be limited, because storing the UE context is using network resources. One way to limit the number of UEs in INACTIVE state is to monitor how long the UE has been INACTIVE. 
Observation 4: The number of the UEs in INACTIVE cannot be unlimited
The CONNECTED mode UE is sent to RRC INACTIVE with RRC Release message with INACTIVE configuration including the periodic RNA timer. The UE goes to CONNECTED from INACTIVE state, because of various reasons including RNA update, NAS registration update and MO/MT data arrival. It is difficult for the network to know how long the UE has been in INACTIVE state without data transmission activity, because the periodic RNA update timer can be configured every time when the UE is sent from CONNECTED to INACTIVE i.e. also in the cases where the RRC Connection was established only for performing NAS registration or RNA update. 
Observation 5: gNB is not able determine how long the UE has been in INACTIVE state without data transmission activity

Note, that when RNA update is performed also the UE context may need to be fetched from the source gNB if different from the new gNB. This may or may not coincide with RNA change. 

In order to make the gNB aware of the RNA update and control the number of UEs in the INACTIVE state the gNB needs to be aware whether the connection resume is requested due to RNA update. At least two different options can be considered:

1. New resume cause (combined RNA and registration update) is introduced

2. RNA update is indicated in the RrcResumeComplete message.
We think that the approach 2 is simpler and therefore the following is proposed:
Proposal 1: If UE upper layers request resumption of an RRC connection and there is need also for RNAU the UE shall set pendingRnaUpdate to TRUE and send the pending RNAU with the ‘rna-Update’ rrc cause value to the network in the RrcResumeComplete message.
3
Conclusion
Based on the discussion the following is observed: 
Observation 1: When both TA and RNA changes due to UE movement the UE in INACTIVE state sends RRC Resume Request with resume cause value “mo-Signalling”

Observation 2: “mo-Signaling” resume cause value is used in case of REGISTRATION REQUEST

Observation 3: gNB is not able determine from the “mo-Signaling” resume cause value whether the UE is performing RNA update. 

Observation 4: The number of the UEs in INACTIVE cannot be unlimited
Observation 5: gNB is not able determine how long the UE has been in INACTIVE state without data transmission activity

Based on the discussion and observations the following is proposed:

Proposal 1: If UE upper layers request resumption of an RRC connection and there is need also for RNAU the UE shall set pendingRnaUpdate to TRUE and send the pending RNAU with the ‘rna-Update’ rrc cause value to the network in the RrcResumeComplete message.


