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Abstract of the contribution: this paper discusses the CSFB/ISR solutions proposed previously and suggested one of those to be taken forward.
1. Introduction

In SA2#67, S2-085627 proposes simultaneous Gs and SGs approach to ensure that SGs is always there when UE is on the LTE access. S2-085643 proposes an alternate approach where SGs will be reactivated by the UE when back to LTE access if it has done a prior LAU or combined RAU on the 2G/3G side.

So both solutions are aiming to have SGs available when UE is on the LTE access.

This paper discusses the two approaches and suggests a way forward.

2. Discussion
2.1 SGs reactivated by UE approach
The “SGs reactivated by UE approach” requires the following:

1. if UE performed a LAU in 2/3G access then it must perform Combined TAU when back to LTE

2. if UE performed a combined RAU in 2/3G then it must perform a Combined TAU when back to LTE.

For the first (#1) requirement, the TS 23.272 has already stated the following so it seems that this is not a new requirement.

-----------------------------------------------------------------------

5.4
TA/LA Update procedure

5.4.1
Combined TA/LA Update Procedure

NOTE:
The combined TA/LA Update procedure for the CS fallback in EPS is realized based on the combined RA/LA Update procedure specified in TS 23.060 [3].


[image: image1.emf] 

2.   TAU  Request  

4. Location Update  Request  

6. Location Update Accept  

 7. TAU Accept  

UE  

new MME  

HSS  

MSC/VLR  

5. Location update in CS domain  

1. UE determines to  perform TAU   

old MME  

3. TAU as specified in TS 23.401  


Figure 5.4.1-1: Combined TA / LA Update Procedure

1)
The UE detects a change to a new TA by discovering that its current TAI is not in the list of TAIs that the UE registered with the network. The combined TA/LA Update Procedure is also performed in order to re-establish the SGs association. Therefore, when the UE performed a LAU (which releases the SGs association) and enters ECM_IDLE state in an area that requires combined TA/LA Updates, then the UE performs a combined TA/LA Update.
2)
The UE initiates the TAU procedure by sending a TAU Request (parameters as specified in TS 23.401 [2], CS fallback indicator) message to the MME. The CS fallback indicator indicates that this is a combined Tracking Area/Location Area Update Request message.

-----------------------------------------------------------------------

For the second (#2) requirement, this can be performed by disabling the ISR support during RAU procedure. It means UE will naturally performs Combine TAU when it returns back to LTE access; hence re-establishing the SGs interface. 

In all, this approach requires some minor requirement to the SGSN.
2.2 simultaneous Gs and SGs approach
The “simultaneous Gs and SGs approach” requires the following:

1. both Gs and SGs or A/Iu and SGs are handled by the same MSC. Overlapping pool area is suggested to solve the case where TA/LA misalignment may occur. This is to ensure that the same MME/SGSN/MSC/VLR can be used until the UE leaves the overlapping area. So this approach requires certain configuration to work. This also leads to another problem with multiple MSCs in the pool. I.e., how to find the right MSC as the SGSN and MME may not point to the same one. The easiest solution is not using Gs on 2G/3G side (i.e., simple approach). Otherwise, MME and SGSN need some algorithms to select both the same MSC out of a pool for a single UE
2. Paging to both Gs and SGs or Iu/A and SGs. It would seem this parallel paging contradict to overall signalling reduction idea e.g., UE may be active in 2G/3G on PS data but LTE still get paged via SGs for nothing. 

3. MSC aware of ISR usage. E.g., if ISR is not used then there is no need to do parallel paging.

4. SMS handling needs to be changed as we cannot simply forward to MME, have to wait for page response from one side; 

5. more options to support configurations with Gs and without Gs, e.g MSC has to handle SGs/LA and SGs/Gs options

In all, this approach requires some new handling capabilities in the MSC. Earlier assumption where SGs is based on the mechanisms specified for the Gs interface is questionable.

2.3 ISR benefits
In the “simultaneous Gs and SGs approach”, full ISR benefits are maintained

In the “SGs reactivated by UE approach”, decent ISR benefits are maintained. There can be characterized by the following:

1. UE powered up first in 2/3G with Combined RAU: = No ISR

2. UE went to LTE and did a combined TAU: = ISR

3. UE jumped back to the 2/3G area where the RAI is in the RA list so no need to do Combined RAU due to ISR is activated form the LTE.

4. UE jumped back to LTE side where the TAI is in the TA list. TAU is not done due to ISR.

3 Proposal
It is proposed to go with the “SGs reactivated by UE approach” approach due to less complexity, no impact to UE, and yet still providing decent ISR benefits.
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