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	PSI (Provide Subscriber Information) is used for Camel services to retrieve subscriber’s location information. Currently 29.118 specifies that CS call indicator is used for all CS services except the SMS.

9.4.17        Service indicator

This information element indicates the type of the CS service (e.g. voice call, Short Message Service). CS call indicator is used for all the CS services except the SMS. 
However using the "CS" service indicator for PSI paging presents the major drawbacks to trigger the UE to fallback to 2G/3G which can affect on-going PS sessions of the user, e.g. suspend on-going PS sessions if the UE fallbacks to 2G, and to cause extra Location Update signalling in the network if the location area the UE returns to is different from the stored location area in the UE. 
In the latter case, after processing the PSI request, the MSC will release the connection and the UE will reselect to LTE. This reselection can cause yet another location update procedure. If the PSI request was triggered by a Mobile Terminated call attempt, then when the mobile terminated call request comes in to the MSC, it will send a new SGsAP-PAGING-REQUEST with a CSFB indicator (i.e. Service Indicator = CS call indicator) which will cause the UE to fallback again to 2G or 3G.  This can result in another Location Update (if not the same location area).  It is possible to see 3 Location Updates within a short time period simply to handle this scenario, with a 4th Location Update back to 4G when the UE terminated call ends. Such Location Update churning can result in the HSS pointing to an incorrect UE location, thus affecting subsequent mobile-terminating events.
Triggering CSFB for the PSI request should be avoided unless the querying entity in the HPLMN does not support the interpretation of EPS location information. It is assumed in general that operators offering LTE services to their subscribers will upgrade their network to support EPS location information. However it is also expected that some nodes in some PLMNs (e.g. a legacy gsmSCF) still require to receive legacy location information (2G/3G) until being upgraded to support EPS location information.
To solve these issues, it is proposed that if the PSI request does not indicate that EPS location information is not supported, the VLR indicates the "SMS" service indicator in the SGs paging request to avoid triggering undesirable CSFB. 
Rev 2 has been agreed in CT1#75 meeting.
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	*** First Change ***


3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

LCS
Location Services

MME
Mobility Management Entity

NEAF
Non-EPS Alert Flag

SCTP
Stream Control Transmission Protocol

SGsAP
SGs Application Part

SMS
Short Message Service
PSI
Provide Subscriber Information
	*** Next Change ***


5.1.2.2
Paging Initiation

When a VLR has to page a UE, the VLR shall check whether the VLR has a SGs association for that UE. The VLR sends SGsAP-PAGING-REQUEST messages to the MME if the state of the SGs association for the UE is SGs-ASSOCIATED, LA-UPDATE-PRESENT or if the state of the SGs association is SGs-NULL and the "Confirmed by Radio Contact" restoration indicator is set to "false". The sending of the SGsAP-PAGING-REQUEST message does not change the state of the SGs association with the MME.

If the "Confirmed by Radio Contact" restoration indicator is set to "true", the VLR shall include the Location area identifier information element into the SGsAP-PAGING-REQUEST message, otherwise (i.e. after a VLR failure), the VLR shall not include the Location area identifier information element. When sending the SGsAP-PAGING-REQUEST message, the VLR shall start timer Ts5.

If the state of the SGs association is SGs-NULL and the "Confirmed by Radio Contact" restoration indicator is set to "false", the VLR shall also perform a search procedure as specified in 3GPP TS 23.018 [5].

In this message, the VLR includes the Service indicator information element which will be used to indicate the type of CS service. If the SGs paging request is sent as a result of reception of Provide Subscriber Information Request message, the VLR sets the Service indicator information element to either "SMS indicator" or "CS call indicator" as specified in subclause 7.2.3.5 of 3GPP TS 23.018 [5]. For SMS, SMS indicator is used. For all the other CS services, CS call indicator is used.
If the Calling Line Identification of the service (see 3GPP TS 24.081 [12]) is available in the VLR, the VLR may include the CLI information element in the SGsAP-PAGING-REQUEST message. The conditions specified in 3GPP TS 23.081 [5A] and 3GPP TS 29.011 [15A] apply also here. If the paging is due to a NW-initiated Call Independent SS procedure as defined in 3GPP TS 24.010 [9], the VLR may include the SS code as defined in 3GPP TS 29.002 [15]. If the paging is due to a Mobile Terminated Location Request as defined in 3GPP TS 24.030 [11], the VLR shall include LCS indicator. Additionally, the VLR may include LCS client identity as defined in 3GPP TS 29.002 [15] in the SGsAP-PAGING-REQUEST.
While domain specific access control of the PS domain is ongoing, the VLR shall be configured to send paging messages on both the SGs and the A/Iu interface. 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.
	*** Next Change ***


5.12.3

Procedures in the VLR

Upon reception of the SGsAP-SERVICE-REQUEST message, the VLR shall stop Timer Ts5 and consider the paging procedure as successful. If the paging procedure is for SMS, the VLR shall then start the delivery of the SMS message(s) according to the subclause 5.11.3.1. If the paging procedure with the Service indicator IE indicating "SMS Indicator" was triggered upon reception of a Provide Subscriber Information Request message, the VLR can return a SGsAP-RELEASE-REQUEST message to the MME as specified in subclause 7.2.3.5 of 3GPP TS 23.018 [5].
Other parameters in the message may be used as specified in 3GPP TS 32.250 [17B] and 3GPP TS 23.078 [5AA].

	*** Next Change ***


9.4.17
Service indicator

This information element indicates the type of the CS service (e.g. voice call, Short Message Service). The Service indicator information element is coded as shown in figure 9.4.17.1 and table 9.4.17.1.
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator

	Octet 3
	Service indicator value


Figure 9.4.17.1: Service indicator information element
Table 9.4.17.1: Service indicator value

	
Service indicator



Bits


8 7 6 5 4 3 2 1


0 0 0 0 0 0 0 0
Shall not be sent in this version of the protocol. If received, shall be treated as '00000001'


0 0 0 0 0 0 0 1
CS call indicator


0 0 0 0 0 0 1 0 
SMS indicator

0 0 0 0 0 0 1 1


to



Shall not be sent in this version of the protocol. If received, shall be treated as '00000001'


1 1 1 1 1 1 1 1




	*** End Change ***
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