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1 Introduction
RAN2 has discussed the RRC connection re-establishment enhancement issue [1] in RAN2#66bis and the conclusion was “Noted: before progressing this we should first understand the frequency of re-establishment and the gain.” Besides, companies still have questions on S-TMSI forward mechanism and preferred to have a context fetch solution [4]. This contribution focused on these issues and provides possible solutions.

2 Discussion
In RAN2#66bis meeting, we proposed sending RRCConnectionSetup message instead of RRCConnectionReestablishmentReject message in order to decrease the delay in RRC connection re-establishment failure case. 
With the suggested scheme, the total delay of recovering a failure case is decreased by eliminating the delay of following procedures: the time spent on waiting for RRCConnectionReestablishmentReject, the time spent on idle mode, and the time spent on the extra RA procedure, i.e. the RRC connection establishment procedure (Please refer to Figure 1). Furthermore, there is chance that the subsequence RA procedure may fail again.
Nevertheless, companies had some concerns which are specified as below:

1) We should first understand the frequency of re-establishment and the gain.
2) RRC connection request has the S-TMSI. So how can this work without a S-TMSI as part of the service request.
3) It is probably better to have a context fetch solution.
On the frequency of re-establishment, we can refer to the simulation of a RAN1 contribution [2]. According to this document, the LTE handover failure ratio is around 3~5 %, and once it happened, a UE needs to perform RRC connection re-establishment procedure. Besides the handover failure, there are 4 more events that would trigger RRC connection re-establishment procedure. Therefore, we think the gain of introducing RRC connection re-establishment performance enhancement is significant.
For the concern on S-TMSI absence, we suggest that UE can include this S-TMSI value in the response message of RRCConnectionSetup, e.g. RRCConnectionSetupComplete message.
The network can recover the AS security after the S-TMSI check is passed. And then the whole process would be similar to the procedure of a normally successful RRC connection re-establishment. As mentioned already, it saves a lot of time as illustrated in Figure 1. If the S-TMSI is not accepted by network, the proposed enhancement still decreases the total delay as illustrated by Figure 2.  
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Figure 1: The S-TMSI accept case (left - without enhancement; right - with enhancement)
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Figure 2: The S-TMSI not accept case (left - without enhancement; right - with enhancement)

Proposal 1: After receiving the RRCConnectionReestablishmentRequest message from a UE, the network can send the RRCConnectionSetup to reject the UE.

Proposal 2: It is proposed to include S-TMSI in RRCConnectionSetupComplete message.

Finally, we think the context fetch is not a problem since the GUMMEI value, i.e. RegisteredMME is included in RRCConnectionSetupComplete message as specified in TS 36.331[3]. The information is enough for the network to do context fetch afterward. The only concern is in the proposed procedure there is no NAS initial message which triggers Initial UE Message to be sent from eNB to MME. Originally, Initial UE Message was triggered by the first UL NAS message as specified in TS 36.413 [5].

For the proposed enhancement, we may need a new event to trigger the context fetch procedure. According to [5], “the first UL NAS message is always received in the RRC CONNECTION SETUP COMPLETE message”, we think the best moment to trigger the context fetch procedure is after RRCConnectionSetupComplete message is received by network.
RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {


selectedPLMN-Identity



INTEGER (1..6),


registeredMME





RegisteredMME





OPTIONAL,


dedicatedInfoNAS




DedicatedInfoNAS,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
Proposal3: It proposed that the network initiates context fetch procedure after received the RRCConnectionSetupComplete message.
3 Conclusions
In this paper, we proposed to improve the total delay for the RRC connection re-establishment failure case. We kindly ask RAN2 to discuss and accept our proposals.
Proposal 1: After receiving the RRCConnectionReestablishmentRequest message from a UE, the network can send the RRCConnectionSetup to reject the UE.

Proposal 2: If RRCConnectionSetup message is sent instead of RRCConnectionReestablishmentReject message, it is proposed to include S-TMSI in RRCConnectionSetupComplete message.

Proposal3: If proposal 1 & 2 were agreed. It proposed that the network initiates context fetch procedure after received the RRCConnectionSetupComplete message.
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