3GPP TSG-RAN WG2 NR Ad hoc 0718
R2-1810719
Montreal, Canada, 2nd – 6th Jul 2018

Agenda item:

10.4.1.7.3
Source: 
LG Electronics Inc.
Title: 
RAN Paging and Wait Timer
Document for:

Discussion and Decision

1. Background

In RAN2 #102 meeting, RAN2 agreed the following for connection resume procedure. 
Agreements

1
Upon receiving an RRC Reject with wait time in response to an RRC Resume Request triggered by an RNAU (periodic or mobility), UE starts the wait timer.

2
Upon the expiry of wait timer after receiving an RRC Reject with wait time in response to an RRC Resume Request triggered by an RNAU (trigger by periodic or mobility), UE sends the pending RNAU. (at least for the no cell change during running of the wait timer)

3
During the wait period the UE continues to monitor RAN and CN paging 

FFS Whether the UE can respond to RAN paging when the wait timer is running (for CN paging case the UE will behave the same as for idle case)

4
Upon cell reselection while wait timer is running, after receiving an RRC Reject with wait time in response to an RRC Resume Request and RRC Setup Request, the wait timer is stopped.

4i
In case the RRC Reject was for a RRC Setup Request  or a resume triggered by upper layers the AS layer informs NAS that barring is alleviated.

In the agreements above, RAN2 specified for CN paging case the UE will behave the same as for idle case. However, in NR, there is no agreements whether the UE-AS in IDLE can respond to CN paging when the wait timer is running.

Thus, this contribution will provide the proposal for whether the UE can respond to CN paging as well as RAN paging when the wait timer is running. 
For that, in clause 2.1 CN paging in LTE/EPC will be investigated and analyzed in viewpoint of UE-AS and UE-NAS layer. In clause 2.2, CN paging in 5G will be investigated and analyzed in UE-NAS layer. In clause 2.3, it is proposed for AS layer handling for CN paging as well as RAN paing in NR.
2. Discussion
2.1. CN paging in LTE/EPC
In the subclause 5.3.3.2 of TS 36.331, the UE-AS behaviour is specified when CN paging is received while wait timer (T302) is running in LTE/EPC as follows:

1>
else if the UE is establishing the RRC connection for mobile terminating calls:

2>
if timer T302 is running:

3>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication and that access barring for mobile terminating calls is applicable, upon which the procedure ends;
In the case, the UE-AS considers access barring for mobile terminating calls is applied. 

Observation 1: In LTE, for the case of MT access while wait timer (T302) is running, the UE-AS shall NOT initiate RRC connection establishment procedure 

According to TS 36.331, for other RRC establishment causes (e.g. MO data, MO signalling, etc.) except for emergency call, the UE-AS layer cannot initiate the RRC connection establishment procedure while T302 is running.

Observation 2: in LTE for the all cases except for emergency call while wait timer (T302) is running, the UE-AS shall not initiate RRC connection establishment procedure 

However, according to TS 24.301, the UE-NAS layer shall initiate Service Request procedure under congestion (T3346 is running) for MT access while not for other cases except for emergency call. 

Observation 3: In EPC, for MT access while back-off timer (T3346) is running, the UE-NAS layer shall initiate Service Request procedure.

That is, MT access is prioritized over other cases except for emergency call in the UE-NAS layer while not in the UE-AS layer. 

Observation 4: in LTE/EPC, MT access is prioritized over other cases in the UE-NAS layer not the UE-AS layer. 
2.2. NAS layer handling for CN paging in NR/5G
According to TS 23.501, in 5G like EPC, MT access is prioritized over other cases in the UE-NAS layer (see the below). 1) in below means MT access (i.e. when CN paging received while back-off timer is running). Also 2) and 3) means MT access. 
	c)
Timer T3346 is running.


The UE shall not start the service request procedure unless:
1)
the UE receives a paging;
2)
the UE receives a NOTIFICATION message over non-3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access and in 5GMM-IDLE mode over 3GPP access;

3)
the UE receives a NOTIFICATION message over 3GPP access when the UE is in 5GMM-CONNECTED mode over 3GPP access and in 5GMM-IDLE mode over non-3GPP access;
4)
the UE is a UE configured for high priority access in selected PLMN; or

5)
the UE has a PDU session for emergency services established or is establishing a PDU session for emergency services;


If the UE is in 5GMM-IDLE mode, the UE stays in the current serving cell and applies normal cell reselection process. The service request procedure is started, if still necessary, when timer T3346 expires or is stopped.


4) and 5) means ‘High priority access’ and ‘emergency call’. Those cases also is allowed when back-off timer is running in 5G NAS layer.

Observation 5: ‘High priority access’ and ‘emergency call’ are allowed when back-off timer is running in 5G NAS layer. 
2.3. AS layer handling for paging in NR
In LTE/EPC, under core network is congested, the MME can afford to accept response of the CN paging and then, can send the CN paging. However, upon receiving the CN paging, the eNB can’t afford to send it and then, might need to limit the response of the CN paging. That seems to cause the different handling between UE-NAS and UE-AS layer. However, it seems excessive ways MT access is treated in same way with other establishment cases (e.g. MO data, MO signalling, etc). Thus, it is proposed like NAS layer in 5G MT access can be prioritized over other RRC establishment causes for CN paging. eNB has another access control mechanism, access barring and can control MT access even if MT access is allowed when T302 is running. 
Proposal 1: For CN paging, RAN2 decide to allow MT access when T302 is running.
In the case of RAN paging, the UE is in RRC inactive state. The gNB has more information for the UE and additionally decide whether to send the RAN paging by itself. Thus, RAN2 can decide to prioritize MT access over other RRC establishment causes.
Proposal 2: For RAN paging, RAN2 decide to allow MT access when T302 is running.
2.4. AS layer handling for High priority access and emergency call in NR
As seen in observation 5, in 5G NAS layer allow to initiate Service Request procedure for ‘High priority access’ and ‘emergency call’. Thus, it is proposed the behaviour of UE-AS layer for ‘High priority access’ and ‘emergency call’ is aligned with one of UE-NAS layer. 
Proposal 3: RAN2 decide to allow ‘High priority access’ and ‘emergency call’ when T302 is running
2.
Conclusion
In this contribution, it is addressed on RAN2 issues regarding whether the UE can respond to CN paging or RAN paging when the wait timer is running. .

Observation 1: In LTE, for the case of MT access while wait timer (T302) is running, the UE-AS shall NOT initiate RRC connection establishment procedure 

Observation 2: in LTE for the all cases except for emergency call while wait timer (T302) is running, the UE-AS shall not initiate RRC connection establishment procedure 

Observation 3: In EPC, for MT access while back-off timer (T3346) is running, the UE-NAS layer shall initiate Service Request procedure.

Observation 4: in LTE/EPC, MT access is prioritized over other cases in the UE-NAS layer not the UE-AS layer. 
Observation 5: ‘High priority access’ and ‘emergency call’ are allowed when back-off timer is running in 5G NAS layer. 
Proposal 1: For CN paging, RAN2 decide to allow MT access when T302 is running.
Proposal 2: For RAN paging, RAN2 decide to allow MT access when T302 is running.
Proposal 3: RAN2 decide to allow ‘High priority access’ and ‘emergency call’ when T302 is running
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