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Abstract of the contribution: This paper discusses and evaluates the different options for resolving the ambiguities of CSFB priority handling and its relation with eMLPP. As conclusion it is proposed to transfer the eMLPP priority level of an MT call from MSC to MME.
Introduction
The discussion started at SA2#97. It was identified that there may be ambiguities with the priority IE in the SGs paging message from MSC/VLR to MME for MT CSFB when the call has an eMLPP priority. And LS (S2-132330) was sent to CT1 (cc CT4) asking for clarification and wondering whether TS 29.118 is ambiguous regarding this. That time SA2 considered only that some mapping to “CSFB high priority is needed” as the MME has to include that info in the Initial UE context via S1.

The CT1 reply LS (S2‑133899) agrees with the SA2 LS that the IE description is ambiguous and asks SA2 for guidance.
This discussion paper considers additional evaluation criteria, compares the possible solution options and proposes a conclusion.

Discussion

As a starting point it may be assumed that any CSFB priority handling aims at aligning with eMLPP priority handling in regular CS.

It may be already questioned whether TS 29.118 is ambiguous as it refers for the eMLPP IE, that is included in the TS 29.118 SGs Paging Request, to the same IE from TS 23.018, for which it is assumed that just the eMLPP level of the MT CS call is indicated to the SGSN, i.e. without any mapping or modification.
Further, the analysis by SA2 described in the LS to CT1/4 was not complete. The MME needs the SGs paging priority for more cases:

1. To generate an S1 paging message with proper paging priority

2. To indicate a priority level in the CS paging forwarded to the 2G SGSN via S3-IF for ISR, and

3. To indicate “CSFB with high priority” in S1-IF UE Context Setup.
Following options exist to define priority IE of the SGs paging message. The IE is: 

A)
a flag where the MSC determines and tells the MME that the MT CS call has high priority,

B) 
a value indicating the eMLPP level of the MT CS call (if it has one), but the MSC includes that IE only in the SGs paging message when it determines that the MT CS call is of high priority, or
C)
a value indicating the eMLPP level of the MT CS call (if it has one), letting the MME decide whether it is high priority.
D) a new flag to indicate the MSC has determined that the MT CS call has high priority in addition to transfer the value indicating the eMLPP level, i.e. signalling two IEs.
Evaluation

Option A) requires the MSC to be configured to know what eMLPP level causes setting of the priority IE (flag) in SGs paging message. Separate configuration for this may be avoided by using the same that determines which eMLPP level results in indicating “MT signalling high priority” for Iu-IF paging. And at least for ISR with 2G the MME needs a configuration for mapping such a “priority flag” back to a configured eMLPP level so that proper priority handling applies in SGSN without a need in SGSN to map back to some SGSN configured level. However in any case some information is lost. So the MS receiving the paging with eMLPP level via PS no longer evaluate that priority level as it may differ from the original CS call’s priority. The MME needs to be configured with the S1 paging priority level that applies for CSFB with priority. Considering the double mapping for 2G ISR case this option is not preferred.
Option B) delivers the CS call’s eMLPP level in the IE to the MME under the condition that the MSC configuration determines the eMLPP level of the MT call qualifies as high priority. Compared to A) it avoids the need for mapping back by the MME to an eMLPP level for indication via S3-IF for 2G SGSN ISR case. The double meaning of the IE (value and presence) is however cumbersome. Future usage for other purposes in MME is hindered by such a partial/conditional availability of the eMLPP info. Also will only that eMLPP levels forwarded to the 2G SGSN, which qualify for “high priority” in MSC, which is different from Gs handling where all levels are transferred to SGSN.

Option C) avoids the need for a configuration in the MSC or checking the Iu-paging related configuration. Also is there no need for any mapping back by the MME for any S3-IF forwarding of the eMLPP info to SGSN. The MME is configured to know which eMLPP levels determine high priority for paging and S1 Initial UE context setup. The full/unmodified eMLPP info is available for any potential future usage.
Option D) avoids the need for a configuration in the MME to determine which eMLPP level is considered of “high priority” and allow the MME to determine the S1 paging priority and to forward the eMLPP level to SGSN via S3 for ISR case like in Option C. However, this option impacts the SGs interface and can’t be adopted earlier than Rel-12. Also would it create interoperation issues between releases. Hence it is not recommended.
Further it should be noted that for inter-network scenarios the serving operator may want to determine what eMLPP levels qualify as high priority. An LTE operator may provide service for UEs from 2G/3G operators and therefore also perform CSFB back to the 2G/3G operators. The LTE operator may want to keep control on what eMLPP levels use E-UTRAN paging with high priority and cause PS handover to 2G/3G with high priority. Only option C) offers this.
Conclusion
Option B) may slightly reduce MME configuration. However as the MME requires other configuration for MPS/eMLPP anyhow (CSFB S1 paging priority level, determining S1 paging priority level from ARP, determining priority level for SRVCC priority) it is no major gain or advantage. Option C) is preferred, which has one configuration element more, but full control for the E-UTRAN operator on priority used for S1 paging and CSFB and handover procedure.

Further it seems not to change stage 3 definition of the SGs eMLPP IE that simply refers to the Gs eMLPP IE. There is obviously no ambiguity with the latter.
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