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Introduction

A new message, “CS Service Notification”, was specified and incorporated into the 24.301 in order to notify the UEs in EMM Connected Mode of a mobile terminated CS service (e.g. MT call, SS, LCS). Obviously, this message is sent to the UE when the MME receives an SGsAP-Paging-Request message, over the SGs interface, from the MSC/VLR and there exists a NAS Signalling connection between the UE and MME. 

Below is the message structure for the CS Service Notification from the 24.301:

8.2.9.1
Message definition
This message is sent by the network when a paging request with CS call indicator was received via SGs for a UE, and a NAS signalling connection is already established for the UE. See table 8.2.9.1.

Message type:
CS SERVICE NOTIFICATION

Significance:
dual

Direction:
network to UE

Table 8.2.9.1: CS SERVICE NOTIFICATION message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	CS service indication message identity
	Message type

9.8
	M
	V
	1

	60
	CLI
	CLI

9.9.3.38
	O
	TLV
	3-12

	61
	SS Code
	SS Code

9.9.3.39
	O
	TV
	2

	62
	LCS indicator
	LCS indicator

9.9.3.40
	O
	TV
	2

	63
	LCS client identity
	LCS client identity

9.9.3.41
	O
	TLV
	3-257


As can be seen, there is no indication of the UE identity in this message which means that the UE, under certain conditions, cannot know for sure what identity was initially used by the MCS/VLR for paging. There are basically two possible scenarios here:

Scenario A: UE does not have a valid TMSI

If the UE does not have a valid TMSI (no TMSI allocated during the most recent registration i.e. either in the Attach Accept or TAU Accept), it can then only be identified by IMSI in the CS domain. Therefore, it can only be paged by the IMSI which means that there is no need to modify the structure of the CS Service Notification.

Scenario B: UE has a valid TMSI
In case the UE has a valid TMSI (the UE has received a TMSI during the most recent registration i.e. either in the Attach Accept or TAU Accept) it can then be paged by either IMSI or TMSI in the CS domain.
While “IMSI” is a mandatory IE in the SGsAP-Paging-Request message, the insertion of “TMSI” is optional. This means that the UE cannot know what identity was used, by the MSC/VLR, in the initial paging, so that it can respond with the same identity after falling back to GERAN/UTRAN. 
Possible solutions

1. Include a new Type 3 IE of format TV in the CS Service Notification message, where the “Value part” shall indicate TMSI or IMSI

2. Include only a Type 2 IE of format T which, if present, will indicate that paging was done by TMSI and if not present, the paging was done by IMSI
