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1. Introduction

In RAN3#82, RAN3 has discussed the requirement and solutions for introducing the last used LTE PLMN ID to help UE quickly return to the previous serving LTE PLMN after CSFB in [2][3]. However no consensus was reached.
In this paper we further analyze the possible solutions and try to figure out how to achieve the intended behaviour.
2. Discussion
2.1 Possible solutions
The purpose of SA2’s conclusion is to help the UE to return fast to the previous serving LTE PLMN after CSFB. It is suggested to transfer the PLMN ID to the RNC/BSC so that the network will be able to take the info into account when selecting the target cell in a PS handover to E-UTRAN or when selecting the dedicated target frequency list for idle mode mobility to E-UTRAN in the RR Connection Release procedure.
Two possible options have been discussed in [2] [3] on how to notify the last used E-UTRAN PLMN ID to the RAN.
Option 1: Include the last used E-UTRAN PLMN ID in the IU RELEASE COMMAND message when CS calls ends.
Option 2: Include the last E-UTRAN PLMN ID in the COMMON ID message when the radio connection is established; and includes the info in the Source RNC to target RNC transparent container when relocation occurs. 
2.2 Comparison

GERAN adopted Option 2 to help the BSC acquire measurement reports on the relevant E-UTRAN frequencies that are needed to ensure a reliable re-route to the suitable E-UTRAN cell under the pre-requisite of radio coverage availability. However, during the SA2 meeting, the concerns were mainly about GERAN, and there was no further discussion on the solution for UTRAN. 
A detailed comparison of the two options is given below, considering the difference between GERAN and UTRAN system mechanisms, as a further evaluation on whether the same solution from GERAN should be applied to UTRAN or not.
· The timing to achieve info
The main difference between the two solutions is the time that RNC receives the last used LTE PLMN ID. In Option 1 RNC gets the info after CS call ends. And for Option 2, the info will be sent when the radio link is established, and also when relocation happens.
When comparing the two options, the potential CS call quality impacts and current network strategy needs to be considered. For GERAN, the UE has the gap especially reserved for inter-RAT measurement in the radio frame, thus if CN send the last used E-UTRAN PLMN ID before the release of RR connection and then network triggers the inter-RAT measurement, no impact will be seen on the CS service experience. 
For UTRAN system however, the network needs to configure the compressed mode gap for the UE if inter-RAT measurement is required. UE may be moving and the ending time of call cannot be predicted, hence it is not preferred to start the inter-RAT measurement within this period. Also, in case of poor radio conditions before the CS call ends, the UE should first consider  handovers to another intra-frequency cell as UTRA system normally provides the good and continuous coverage.
Furthermore, for handover to GERAN, the PS is suspended in E-UTRAN, therefore when CS call ends, it is more desirable for the UE to return to E-UTRAN. However, the case is different for UTRAN as both CS and PS will be handover to UTRAN. Therefore unike GERAN, there is no specific requirement for the UE to trigger inter-RAT measurement in UTRAN.

Observation 1: No benefit is foreseen by achieving the last used LTE PLMN ID earlier in UTRAN.
· Complexity and restrictions
If the last LTE PLMN ID is transferred between RNCs during relocation, it means that the RNC needs to maintain this additional info. And when UE relocates among several RNCs, if any of them does not support the feature it cannot identify the new PLMN ID and subsequently forward it to the next RNC, which means that the function does not work.
In addition, SA2 and CT4 have agreed in [5][6] to introduce the last used LTE PLMN ID to MAP messages to make it possible for the MSC to transfer the last used LTE PLMN ID. In another word, if handover occurs and the MSC changes, the target MSC is able to retrieve the last used LTE PLMN ID through LAU procedure, and then send it to the RNC if defined. Therefore it is not necessary to put the info into the Source RNC to target RNC Transparent Container to be transferred between RNCs as proposed in Option 2. From network point of view, it would be reasonable to transfer the info in-between MSCs instead of RANs.
Observation 2: It brings additional network maintenance by introducing the last used LTE PLMN ID to the Source RNC to target RNC transparent container. Also there are some restrictions on the use cases.
· Standards impacts

Regarding the affected messages and ASN.1, only IU RELEASE COMMAND message needs to be updated in Option 1, whereas, for Option 2, both COMMON ID message and Source RNC to target RNC Container will be changed.
Observation 3: There are more standards impacts by adopting Option 2.

2.3 Summary

Based on the analysis above, there is no specific requirement to trigger the inter-RAT measurement during CSFB in UTRAN. For some use cases, transferring the last used LTE PLMN ID in the container does not work properly, and may bring more complexity to RNC. In addition, considering the specification impacts, it is proposed:
Proposal: It is proposed RAN3 to adopt Option 1 by transferring the last used LTE PLMN ID when the CS call ends, and send an LS as in Annex to SA2 to update accordingly.
3. Conclusions

In this paper we try to analyze the difference between UTRAN and GERAN for fast return after CSFB, and ask SA2 to update spec. The related CRs of Option 2 for Rel-11 and Rel-12 are in [7].
Proposal: It is proposed RAN3 to adopt Option 1 by transferring the last used LTE PLMN ID when the CS call ends, and send an LS as in Annex to SA2 to update accordingly.
4. References

[1] R3-131880, Reply LS on clarification of fast return after CSFB, SA2
[2] R3-132115, Introduction of Last E-UTRAN PLMN Identity for CSFB, Huawei
[3] R3-132259, Introduction of the “Last used E-UTRAN PLMN ID”, Ericsson
[4] R3-131890, Response to R3-131772, Huawei
[5] S2-132884, Corrections to UE return to last used LTE PLMN after CSFB, Alcatel-Lucent

[6] C4-131343, Returning to former LTE PLMN after CSFB, Alcatel-Lucent
[7] R3-140098/R3-140099, Introduction of Last E-UTRAN PLMN Identity for CSFB, Huawei
5. ANNEX

3GPP RAN-WG3 Meeting #83

R3-14xxxx

Prague, Czech, 10th - 14th Feb, 2014
Title:
[DRAFT] Reply LS on clarification of fast return after CSFB
Response to:
S2-133733/R3-131880
Release:
Rel-11
Source:
Huawei (to become RAN3)

To:
SA2
Cc:
GERAN, CT1
Contact Person:


Name:
Liwei Qiu
Tel. Number:


E-mail Address:
liwei.qiu@huawei.com 
Attachments:
None

1. Overall Description:

RAN3 thanks SA2 for the reply LS on clarification of fast return after CSFB. After further discussion on the solution to introduce last used E-UTRAN PLMN ID, RAN3 agreed to introduce the last used E-UTRAN PLMN ID in the IU RELEASE COMMAND message, which means the new IE is sent from CN to RNC after the release of RR connection.
2. Actions:

To SA2:

ACTION: 
RAN3 respectfully asks SA2 to take this agreement into account.
3. Date of Next TSG-RAN3 Meetings:
3GPP RAN3#83bis
        31 Mar – 4 Apr 2014                       San Jose del Cabo, Mexico
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