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1. Introduction

In the absence of paging responses (including both the SGs and A/Iu responses) for CSFB, the VLR stops the paging procedure on expiry of timer Ts5 as per TS29.118:

The VLR stops the paging procedure towards the MME on expiry of timer Ts5 or on receipt of a SGsAP-SERVICE-REQUEST message from the MME.

Additionally, TS29.118 subclause 5.1.2.2 stated that 

The VLR may apply implementation specific rules for sending the paging on the A/Iu interface; e.g. paging on the A/Iu interface may be limited to cases when the UE does not respond to a first paging on SGs interface.

However, it did not consider the scenario of UE fallback failure.

This paper clarifies it.
2. Analysis
Use case A:
1) 
Combined attached UE initiates a MO CSFB

2) 
UE falls back to the same LA, establishes the call, and stays in 2/3G after finishing the call. 

3) 
A MT call request comes to the MSC

4) 
The MSC/VLR starts with the SGs Paging (starts timer Ts5). Upon the expiry of Ts5 neither SGsAP-SERVICE-REQUEST message nor initial L3 message is received

4a) 
The MSC/VLR re-sends the SGsAP-PAGING-REQUEST message on the SGs interface for several times depending on the MSC configuration.

5) 
Since there was no SGsAP-PAGING-REQUEST received over the SGs interface for several timers retry, the MSC/VLR re-pages over A/Iu depending on the MSC configuration.

6) 
The MT call is established if the MSC/VLR re-paged the UE, and the MSC keeps the SGs unchanged as associated.

7) 
A second MT call comes to the MSC/VLR, the steps 3)-6) are repeated.
In this use case, the MSC/VLR is implemented with re-sending paging over the A/Iu interface only after several retry of the SGsAP paging. This causes a longer call setup delay and a bad user experience.
Proposal: Based on operator polices and local configuration, the VLR initiates paging on the A/Iu interface if the UE does not respond to a first paging on SGs interface.
Use case B:

1)
A MT call request comes to the MSC/VLR.
2) 
The MSC/VLR starts with the SGs Paging (starts timer Ts5), and SGsAP-SERVICE-REQUEST message is received. The MSC/VLR starts the timer Ts14 as currently specified in the TS29.118.
3)
The UE failed to find the 2G/3G cell when the T3417ext expired and stays in the LTE.
4)
The timer Ts14 expires. 
How the MSC/VLR behaves is not given.
Proposal: Based on operator polices and local configuration, the VLR initiates paging on the A/Iu interface if the UE does not respond to a first paging on SGs interface if the VLR considers UE fallback to be failed.
3. Proposal
It is proposed that based on operator polices and local configuration, if the VLR applies these implementation specific rules, the VLR initiates paging on the A/Iu interface if the UE does not respond to a first paging on SGs interface or if the VLR considers UE fallback to be failed as described in subclause 5.15.1.
