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1 Introduction
According to TS 36.331 [1], a UE will enter idle mode after receiving the RRC Connection re-establishment reject message from network. After going back to idle mode, the UE may initiate a RRC connection establishment procedure and enter connected mode again for service continuity. For a time critical service, we think the long delay is not reasonable and a method to speed up the process (i.e. receives RRC connection re-establishment reject message, enters idle mode and performs RRC connection establishment procedure) for service continuity is needed.
2 Discussion
When a UE receives the RRCConnectionReestablishmentReject message from network, the UE will inform upper layers and enter idle mode. After the reception of the indication from the UE, the upper layers may ask the UE to re-initiate a new RRC connection establishment procedure for service continuity. After all, this results in a long delay and bad user experiences.
Before UE performs RRC connection establishment procedure for service continuity, the Msg3 had been sent and UE already ‘won’ the contention resolution in the previous random access procedure i.e. RRCConnectionReestablishmentRequest and RRCConnectionReestablishmentReject. To save time spending in additional random access procedure, we suggest the network can reject the RRC re-establishment request in an efficient way – by sending RRCConnectionSetup message so that UE won’t suffer from an additional contention based random access procedure. Since the security was configured after SRB1 was established, there is no security issue in the following RRC connection establishment procedure.

This means that the network may reject the RRCConnectionReestablishmentRequest in two ways. In case of rejecting a release 8 UE, the network should always respond with a RRCConnectionReestablishmentReject message; in case of rejecting a release 9 or above UE, the network can also reject the UE by a RRCConnectionSetup message.
After a UE receives the RRCConnectionSetup message, the UE can indicate its upper layers the RRC re-establishment procedure was failed and the UE has sent the RRCConnectionSetupComplete message to network. After upper layers receive the indication from UE, the upper layers could perform upper layers’ procedures for service continuity, e.g. setup security configurations, SRB2 and DRBs.

With the suggested scheme, the total delay of recovering a failure case is decreased. The time saving includes the time spent for receiving RRCConnectionReestablishmentReject, the time UE spent in idle mode, and the time for extra RA procedure, i.e. the RRC connection establishment procedure. Furthermore, the subsequence random access procedure may fail again.

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

Once above proposal was agreed, another issue requires our attention. The problem is that the dedicatedInfoNAS IE is mandatory present in current specifications. After receives RRCConnectionSetup message, how does the UE fill the IE dedicatedInfoNAS in RRCConnectionSetupComplete message. There are 3 alternatives:

1) UE first informs upper layers and waits for the response from upper layers, i.e. wait the dedicatedInfoNAS from upper layers.

2) Changing the IE dedicatedInfoNAS from MP to OP.
3) Filling the dedicatedInfoNAS to NULL, i.e. all zeros.
In case of alternative 1, it not only changes a lot of current UE behaviours but also increases the total delay. Therefore, the timer (i.e. the timer waits RRCConnectionSetupComplete from UE) at network may expire. Based on above reasons, this alternative is not preferred.
In cases of alternative 2, the IE dedicatedInfoNAS is conditional OP in this case. However, the only concern is that the dedicatedInfoNAS IE is mandatory present in release 8 specification. This means that network needs to take UEs’ version into consideration when handling the RRCConnectionSetupComplete message. For a release 8 UE, not including this IE is illegal; for a release 9 or above UE, not including this IE is legal. Then, the network requires another method to distinguish UE’s version, and this is not reasonable. Based on above reasoning, alternative 2 is not preferred either. 

Based on our analysis, the alternative 3 is the most reasonable solution.
Proposal 2: We kindly request RAN2 to discuss alternatives of setting the IE dedicatedInfoNAS and make proper decision.
If above proposals were both agreed, it is necessary to inform SA2 and CT1 our decision. For SA2, the letter should explain the proposal of rejecting RRC re-establishment by a RRCConnectionSetup message; for CT1, the letter should specify that UE will indicate the RRC connection re-establishment failure in this case.

Proposal 3: If this enhancement is agreed, informSA2 and CT1 about our decision by liaisons.
3 Conclusions
In this discussion paper, we proposed methods to decrease the total delay in RRC connection re-establishment failure case. We kindly ask RAN2 to discuss the problem and possible alternatives. Liaisons to SA2 and CT1 are required if RAN2 decides to include the enhancement.
4 Examples of Text proposals (according to TS 36.331 v8.6.0)
Changes base on alternative 2
5.3.7
RRC connection re-establishment

5.3.7.1
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Figure 5.3.7.1-1: RRC connection re-establishment, successful
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Figure 5.3.7.1-2: RRC connection re-establishment, failure (case 1)
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Figure 5.3.7.1-3: RRC connection re-establishment, failure (case 2)
Skip unmodified parts

5.3.7.x
Reception of RRCConnectionSetup by the UE

Upon receiving the RRCConnectionSetup message, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320;
1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;
1>
indicate the re-establishment of the RRC connection to upper layers;
1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
set the content of RRCConnectionSetupComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;

2>

if upper layers provide the ‘Registered MME’, include and set the registeredMME as follows:

3>
if the PLMN identity of the ‘Registered MME’ is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the ‘Registered MME’ received from upper layers;

3> set the mmegi and the mmec to the value received from upper layers;

2>
if upper layers provide the ‘dedicatedInfoNAS ‘:


3> set the dedicatedInfoNAS to include the information received from upper layers;
2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends;
Change base on alternative 3
5.3.7
RRC connection re-establishment

5.3.7.1
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Figure 5.3.7.1-1: RRC connection re-establishment, successful
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Figure 5.3.7.1-2: RRC connection re-establishment, failure (case 1)
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Figure 5.3.7.1-3: RRC connection re-establishment, failure (case 2)
Skip unmodified parts

5.3.7.x
Reception of RRCConnectionSetup by the UE

Upon receiving the RRCConnectionSetup message, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320;
1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;
1>
indicate the re-establishment of the RRC connection to upper layers;
1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
set the content of RRCConnectionSetupComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;

2>

if upper layers provide the ‘Registered MME’, include and set the registeredMME as follows:

3>
if the PLMN identity of the ‘Registered MME’ is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the ‘Registered MME’ received from upper layers;

3> set the mmegi and the mmec to the value received from upper layers;

2>
set the dedicatedInfoNAS to NULL value, i.e. all zeros;
2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends;
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