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1 Introduction
This document summarizes the following email discussion from RAN2#97 meeting:
[97#67][NB-IoT] UE AS context handling (HTC)


Intended outcome: Report to next meeting


Deadline: 16/03/2017 

The intended outcome of this email discussion is a report to next meeting with deadline on 16/03/2017.

	R2-1701393
Correction on the UE AS context handling
HTC Corporation
CR
36.331
13.4.0
2617
F
Rel-13
TEI13, NB_IOT-Core

· Ericsson think the corrections are correct but not sure if it is needed. 

· Nokia think that the CR is wrong wrt RRC connection reject with suspend indication. 

· Huawei also think that the CR needs modification, e.g. more things need to be released at the fallback situation, e.g. DRB. 

· postponed

· [NB-IoT] Email discussion on UE AS context handling, for next meeting (HTC)


2 Discussion
After receiving the RRC connection release with a suspend indication, the UE stores the UE AS context and suspends SRBs and DRBs, except SRB0.
1>
if leaving RRC_CONNECTED was triggered by suspension of the RRC:

2>
re-establish RLC entities for all SRBs and DRBs;
2>
store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;

2>
store the following information provided by E-UTRAN: 

3>
the resumeIdentity;

2>
suspend all SRB(s) and DRB(s) , except SRB0;

2>
indicate the suspension of the RRC connection to upper layers;

2>
configure lower layers to suspend integrity protection and ciphering;

Before sending the RRCConnectionRequest, the UE restores/resumes some configurations from the UE AS context as below.

1>
restore the RRC configuration and security context from the stored UE AS context:

1>
restore the PDCP state and re-establish PDCP entities for SRB1;

1>
resume SRB1;

NOTE:
Until successful connection resumption, SRB1 is used only for transferring the RRCConnectionResume message.
The UE shall submit the RRCConnectionResumeRequest message to lower layers for transmission.

According to RRC specification, the UE may receive:

1) the RRCConnectionSetup in response to the RRCConnectionResumeRequest;.

2) the RRCConnectionReject without suspend indication in response to the RRCConnectionResumeRequest;

3) the RRCConnectionReject with suspend indication in response to the RRCConnectionResumeRequest;

In the 3 cases above, the UE doesn’t clear the restored configurations. This may result in the UE behaviours unpredictable.
For example, the UE will keep the suspended DRBs after receiving the RRCConnectionSetup. After this, the UE may receive a new DRB configuration from the RRCConnectionConfiguration. Since the DRB is already established, the UE will consider the addition of DRB as the modification of DRB. This may result in the DRB channel is different between the UE and the network.
2.1 Specify the UE behaviour or not
The first question is the UE needs to clear these configurations after the resume procedure failure or not:

a) No need to specify the UE behaviour, reply on smart UE implementation.
b) Specify the UE releases the restored configurations, the details are UE implement.

c) Specify all the detail UE behaviours.
	Company
	Option
	Comments

	HTC
	c
	Since we already specify the detail UE behaviours in suspend and resume request procedure. To align with this, we think the detail UE behaviours for resume failure should also be specified.
However, we are also fine with only specify the UE will release relevant configurations.

	LGE
	
	-We do not have strong view on describing detailed UE behaviours. 
-We think SRB1 can be reconfigured (like RRC Connection Re-establishment case) upon reception of RRCConnectionSetup and suspended upon reception of RRCConnectionReject with suspend indication. 

	NTT DOCOMO
	
	For successful resume (UE receives RRCConnectionResume), the specification indicates:

2>  indicate to lower layers that stored UE AS context is used;
So for unsuccessful resume (UE receives RRCConnectionSetup or Reject, the specification indicates:

2>  discard the stored UE AS context and resumeIdentity;
So even the specification do not specify in details what needs to be “released”, for unsuccessful case, I thought it is implied by saying that the context is discarded and UE has to start from scratch.
Is it people understanding that for the unsuccessful case, the UE might want to re-use some of the stored context and configuration?
So instead of specifying in details what needs to be release, one way is say the following:

              2> discard the stored UE AS context and release the relevant configurations

	Ericsson
	
	I am not sure if there is a strong need for clarification. We have similar understanding as docomo that the intention is that the UE also releases the configuration when the AS context is discarded. 




2.2 UE behaviour details
If companies agree that c UE behaviours needs to be clarified, we discuss which configurations should be specified in these cases (as mentioned in section 2).

2.2.1 SRB

The UE suspends the SRBs after receiving the RRCConnectionRelease. 
2>
suspend all SRB(s) and DRB(s) , except SRB0;
The UE resumes the SRB1 before it sending the RRCConnectionResumeRequest.

1>
restore the PDCP state and re-establish PDCP entities for SRB1;

1>
resume SRB1;
	Company
	Specify in which cases or no need
	comments

	HTC
	1, 2, 3
	The established SRB1 may result in the UE cannot establish SRB1bis in the RRC connection setup procedure. In case 1 and 2, the UE should release SRBs. In case 3, the UE only need to suspend SRB1.

	
	
	


2.2.2 DRB
The UE suspends the DRBs after receiving the RRCConnectionRelease.

2>
suspend all SRB(s) and DRB(s) , except SRB0
	Company
	Specify in which cases or no need
	comments

	HTC
	1, 2
	The established DRBs may result in the UE considers the addition of DRB as modification of DRB in the future.

	LG
	No need
	Case 2 can be considered though.


2.2.3 The restored Security context

The UE restores the security context from the stored UE AS context before it sending the RRCConnectionResumeRequest to the network.

1>
restore the RRC configuration and security context from the stored UE AS context:
	Company
	Specify in which cases or no need
	comments

	HTC
	1, 2, 3
	The UE may encrypt/decrypt the message before network configuring the security.

	LG
	
	Especially in case 2 and 3, it seems additional description is not necessary.


2.2.4 The restored RRC configuration

The UE restores the RRC configuration from the stored UE AS context before it sending the RRCConnectionResumeRequest to the network.

1>
restore the RRC configuration and security context from the stored UE AS context:
	Company
	Specify in which cases or no need
	comments

	HTC
	1, 2, 3
	The restored RRC configuration may result in UE behaviour unpredictable in the future.

	
	
	


2.2.5 Other

3 Email discussion result
There are 4 companies join the email discussion. 
Two companies think the detail UE behaviours are not needed, the discard of UE AS context is implies the release of UE configurations. 

One company think the detail UE behaviours are not needed. However, they are fine with only specify the UE will release the relevant configurations. That is “2> discard the stored UE AS context and release the relevant configurations”.
One company think we should specify the UE detail behaviours. But they are also fine with only specify the UE will release the relevant configurations.
Proposal 1: The detail UE behaviours are not needed.

Proposal 2: Discussion on whether specify release the relevant configurations in resume failure case is needed or not.
If companies think the release the relevant configurations are not needed. The Discard of UE AS context is enough. During the email discussion, one company also pointed out that the UE doesn’t discard UE AS context in RRCConnectionReject with rrc-SuspendIndication case. Under this situation, the specifications for release RRC configurations and security context are needed.
Proposal 3: Discussion on whether we need to specify the UE will release RRC configurations and security context, suspend the SRB1 after receiving a RRCConnectionReject with suspend indication case.
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