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1. Introduction

This paper discusses the issues and specification impacts related to CSFB Emergency Call.

2. Issues
In CT1#84 meeting, issues and specification impacts related to CSFB Emergency Call were discussed (C1-132840):

1). Mandatory trigger to initiate Location update for CSFB call 
Current Mobile Origination Call requirement in 23.272 is very clear that CSFB UEs are mandated to initiate Location Area Update procedure whenever the location area of the fallback cell is different from the one stored in UE regardless of whether the fallback call is emergency call or not: 

4a.
If the LA of the new cell is different from the one stored in the UE (which is received as part of Combined Attach/TAU procedure in E-UTRAN), the UE shall initiate a Location Area Update procedure as follows:
1. -
if the network is operating in NMO-I (Network Modes of Operation), the UE shall initiate a separate Location Area Update before initiating the RAU procedure instead of a Combined RA/LA Update procedure (to speed up the CSFB procedure); or

2. -
if the network is operating in NMO-II, the UE shall initiate a Location Area Update before initiating the RAU procedure required for PS handover.


6d.
…
If the LA of the new cell is different from the one stored in the UE, the UE (which is received as part of Combined Attach/TAU procedure in E-UTRAN) shall initiate a Location Area Update regardless of the different Network Modes of Operation (NMO). The UE shall set the "follow-on request" flag in the LAU Request in order to indicate to the MSC not to release the Iu/A connection after the LAU procedure is complete. The UE shall indicate to the target MSC that this is an originating call establishment as a result of CSFB by including the CSMO flag. Further the UE performs any Routing Area Update procedure as specified by TS 23.060 [3].

Currently subclause 4.4.1 of 24.008 list all the triggers where the MS is mandated to perform normal location updating procedure, where several triggers are directly related to CS fallback:
The MS shall also start the normal location updating procedure:
a)
if the network indicates that the mobile station is unknown in the VLR as a response to MM connection establishment request;

b)
void

c)
when the MS, configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell in network operation mode II and timer T3423 has expired or is in the GERAN or UTRAN cell in network operation mode II when timer T3423 expires;

NOTE 1:
Timer T3423 is specified in 3GPP TS 24.301 [120].

d)
when the MS, configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell after intersystem change from S1 mode to Iu or A/Gb mode, if timer T3346 is running, and the location area of the current cell is the same as the stored location area;

NOTE 2:
If inter-system change is due to a mobile originating CS call, the location updating procedure can be performed after the RR connection is released unless the MS moves back to E-UTRAN.

…
i)
when the MS is configured to use CS fallback and SMS over SGs, or SMS over SGs only, and the TIN indicates "GUTI", enters a GERAN or UTRAN cell after intersystem change from S1 mode to Iu or A/Gb mode in NMO II and timer T3412 is not running.

However requirement also related to location area where the location area of the current cell is the different from the stored location area is missing from the list.  So the CSFB requirement is obviously missing. On the other hand, we can see for example, case d) is also related to location area where "the location area of the current cell is the same as the stored location area". 

Proposal 1:  add the missing trigger for LAU for CSFB call in case the location area of the current cell after CS fallback is the different from the stored location area. 
2). PSAP callback for emergency call

One critical usage of the UE’s location during emergency call is for PSAP callback.  According to 22.101, PSAP callback support is mandatory for core network: 

10.1.3 Call-Back Requirements
Subject to local/regional regulations the network shall support a call-back from a PSAP. 
It shall be possible to supply the user’s Directory Number/MSISDN/SIP URI as the CLI to the PSAP to facilitate call-back. The CLI used on call-back shall allow the PSAP to contact the same terminal that originated the emergency call. 
In order to support PSAP call-backs, the MSC/VLR needs to retrieve the MSISDN from the user’s subscription during the emergency call. Additionally, the HLR needs to have the information about the MSC that is currently serving the mobile, otherwise, Mobile Terminating Location Request (MT-LR) procedure initiated by PSAP cannot be performed. This requires the mobile to perform location update before emergency call to trigger MAP Update Location to the HLR for storing these information. Therefore for emergency call, performing LAU is essential and mandatory in order for PSAP callback feature to be able to work properly. It should be emphasized that emergency call without LAU should not be a normal case behaviour.
Based on this principle, correction on PSAP Callback for eCalls has been agreed from Rel-8 onwards back in 2011 (C1-114224).  It was clarified that eCall mobile station needs to initiate a Location Updating procedure in addition to going through MM and CM procedures for establishing the emergency call:
-
if there is a CM request for an emergency services call: the mobile station should follow the procedure for return to state MM-IDLE in subclause 4.2.3 and attempt a location update.  The MS then uses the MM and CM procedures to establish the emergency call at the earliest opportunity; or 

NOTE:
If an eCall device has not successfully completed a location update procedure, PSAP callback will not be possible due to its calling line identity being unavailable at the PSAP.
Note that although performing LAU is essential and mandatory in order for PSAP callback feature to be able to work properly, the word “should” is used here instead of mandatory “shall”.  This is because for eCall, the two special cases exist when the UE does not need to attempt LU before eCall: there could be eCall device that just transmits the minimum set of eCall data but does not have any microphone for speech information, and UE in limited service already knows that the LU will not succeed.  These special cases are not applicable for here for CSFB emergency call. CSFB capable mobiles are voice call capable and support for PSAP call-back remains mandatory per regulatory requirements. 
Given that CSFB UEs are mandated to initiate Location Area Update procedure whenever the location area of the fallback cell is different from the one stored in UE regardless of whether the fallback call is emergency call or not, and given the importance of UE’s location during emergency call, LAU is even more critical to CSFB emergency call than CSFB normal call, not the other way around.
Proposal 2:  Specify that Location update procedure is mandatory for CSFB emergency call if the location area of the current cell is the different from the stored location area and add a NOTE to highlight consequences to PSAP callback feature in case if location up that PSAP callback.

3). Contradicting text in 24.008
The following text in 24.008 is very old text inherited from Rel6, prior to introduction of PSAP callback feature. 

In the case that the mobile station is initiating an emergency call but, due to cell re-selection or redirection by the network, it moves to a different LAI then the mobile station may delay the location updating procedure in the new LA until after the emergency call is completed.
a) first of all, because this is old text is introduced back from Rel6, it is obviously not applicable for CSFB call which is LTE feature implemented from Rel8 onwards. 24.008 MM connectioin establishment subclause has clearly specified that for CSFB call, if the MS determines that it is in a different location area than the stored location area, the MS shall first initiate a normal location updating procedure regardless of Network Mode of Operation and the MM connection establishment is delayed until successful completion of the normal location updating procedure:
d)
When the MS is IMSI attached for CS services via EMM combined procedures, as described in 3GPP TS 24.301 [120], and the MS is camping on an E-UTRAN cell, and if T3246 is not running, the MM sublayer requests EMM to initiate a service request procedure for CS fallback. The MM connection establishment is delayed until the MS changes to a GERAN or UTRAN cell.


If the MS enters a GERAN or UTRAN cell, then the MS shall initiate the MM connection establishment and send a CM SERVICE REQUEST message. The MS shall include the Additional update parameters information element indicating "CS fallback mobile originating call". If the MS determines that it is in a different location area than the stored location area, the MS shall first initiate a normal location updating procedure regardless of Network Mode of Operation. If the location area of the current cell is not available, the MS may initiate a normal location updating procedure directly. The MM connection establishment is delayed until successful completion of the normal location updating procedure. Additionally the MS performs routing area updating as specified in subclause 4.7.5. If the normal location updating procedure is initiated, the MS shall indicate the "follow-on request pending", shall include the Additional update parameters information element indicating "CS fallback mobile originating call", and shall not include the MS network feature support information element in the LOCATION UPDATING REQUEST message.

In addition, as described in 1), 23.272 is very clear on CSFB related LAU requirement, that is all CSFB UEs are mandated to initiate Location Area Update procedure in case of LA change regardless whether the fallback call is emergency call or not. In fact for emergency CSFB call, it is even more imperative for the UE to perform location update before the call due to PSAP callback requirement. The text obviously contradicts with both CSFB and PSAP callback requirements. 
The text should have been removed when CSFB and PSAP callback features were introduced back in Rel-8, but unfortunately this was forgotten.
b) even for non-CSFB emergency call, the text contradicts with PSAP callback requirements as described in 2) after Rel8. Given that PSAP callback feature is mandatory per regulatory requirements, performing LAU is essential and mandatory before emergency call in order for PSAP callback feature to be able to work properly. 
Proposal 3:  
- Clearly the text is not applicable for CSFB emergency call, this needs to be clarified (the text has no linkage to CSFB emergency call). 
- For non-CSFB emergency call, considering that there are legacy UEs in the field already due to presence of this text, it is proposed to only remove the text from Rel-12, and in Rel-9/10/11, add a NOTE to highlight the consequence that PSAP callback feature cannot be realized if the the location update procedure is delayed or has not been successfully completed.
3. Conclusion

It is proposed that CT1 has further discussion on these proposals. Related CRs are provided in C1-133820, C1-133821, C1-133822 and C1-133823.

4. Appendix
4.4.1
Location updating procedure

…
The MS shall also start the normal location updating procedure:

a)
if the network indicates that the mobile station is unknown in the VLR as a response to MM connection establishment request;

b)
void

c)
when the MS, configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell in network operation mode II and timer T3423 has expired or is in the GERAN or UTRAN cell in network operation mode II when timer T3423 expires;

NOTE 1:
Timer T3423 is specified in 3GPP TS 24.301 [120].

d)
when the MS, configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell after intersystem change from S1 mode to Iu or A/Gb mode, if timer T3346 is running, and the location area of the current cell is the same as the stored location area;

NOTE 2:
If inter-system change is due to a mobile originating CS call, the location updating procedure can be performed after the RR connection is released unless the MS moves back to E-UTRAN.

e)
when the MS is both IMSI attached for GPRS and non-GPRS services and enters a new routing area where the network operates in network operation mode I and timer T3346 is running.

f)
when the network is operating in network operation mode I, timer T3346 is running, timer T3246 is not running, and due to manual CSG selection the MS has selected a CSG cell whose CSG identity and associated PLMN identity are not included in the Allowed CSG list or in the Operator CSG list of the MS;

g)
when due to a manual CSG selection the MS has selected a CSG cell whose CSG identity and associated PLMN identity are not included in the MS's Allowed CSG list or in the MS's Operator CSG list;

h)
when the network is operating in network operation mode I, T3346 is running, update status is not U1 UPDATED and the user manually selects the current PLMN; or

i)
when the MS is configured to use CS fallback and SMS over SGs, or SMS over SGs only, and the TIN indicates "GUTI", enters a GERAN or UTRAN cell after intersystem change from S1 mode to Iu or A/Gb mode in NMO II and timer T3412 is not running.

…

The location updating procedure is always initiated by the mobile station.

In the case that the mobile station is initiating an emergency call but, due to cell re-selection or redirection by the network, it moves to a different LAI then the mobile station may delay the location updating procedure in the new LA until after the emergency call is completed.



















