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Discussion and Decision
1.
Introduction

At RAN5#54, RAN5 sent an LS [1] asking CT1 about the possible and allowed Rel-8 UE behaviours when operating in CS/PS mode 1. Specifically, RAN5 asked CT1 the following 3 questions: 
Q1) Shall a UE operating in CS/PS mode 1 with "IMS voice not available" send an ATTACH COMPLETE message to the network after initiating a "combined EPS/IMSI" attach procedure and receiving an ATTACH ACCEPT message containing an EPS attach result IE value indicating "combined EPS/IMSI attach" have been successful and the additional update result IE with value"SMS only" or value "CS Fallback not preferred"?

Q2) Shall a UE operating in CS/PS mode 1 with "IMS voice not available" send a TRACKING AREA UPDATE COMPLETE message to the network after initiating a "combined TA/LA update" Tracking area update procedure and receiving a TRACKING AREA UPDATE ACCEPT message containing an EPS update result IE value indicating "combined TA/LA updated" for Tracking and location area updating is successful for EPS services and the additional update result IE with value "SMS only" or value "CS Fallback not preferred" and a GUTI or a mobile identity or both?

Q3) What shall be the expected behaviour for UE in CS/PS mode 1 with "IMS voice not available" upon disabling the E-UTRAN capability when receiving "SMS only" or "CS Fallback not preferred" or when receiving a reject cause #16, #17 or #22 and the attempt counter is equal to 5?

The purpose of this contribution is to examine the spec requirements in the 3 scenarios mentioned above, and to propose answers to RAN5’s questions.
2.
Discussion
2.1 Q1

Q1) Shall a UE operating in CS/PS mode 1 with "IMS voice not available" send an ATTACH COMPLETE message to the network after initiating a "combined EPS/IMSI" attach procedure and receiving an ATTACH ACCEPT message containing an EPS attach result IE value indicating "combined EPS/IMSI attach" have been successful and the additional update result IE with value"SMS only" or value "CS Fallback not preferred"?

· Spec requirements:

TS 24.301 [2] contains the following requirement in subclause 5.5.1.3.4.2 for a UE operating in CS/PS mode 1 with “IMS voice not available” upon receiving an ATTACH ACCEPT including the Additional update result IE with value “SMS only” or “CS Fallback not preferred”:
If the ATTACH ACCEPT message includes the Additional update result IE with value "SMS only" or "CS Fallback not preferred", a UE operating in CS/PS mode 1 with "IMS voice not available" shall attempt to select GERAN or UTRAN radio access technology rather than E-UTRAN for the selected PLMN or equivalent PLMN. The UE shall disable the E-UTRA capability (see subclause 4.5). If the UE is in the EMM-CONNECTED mode, the UE shall locally release the established NAS signalling connection and enter the EMM-IDLE mode before selecting GERAN or UTRAN radio access technology.
This requirement indicates that upon receiving the ATTACH ACCEPT in this scenario, the UE shall:

· locally release the NAS signalling connection, if any, without further over-the-air signalling, and enter the EMM-IDLE mode

· disable the E-UTRA capability

· move to GERAN/UTRAN
This implies that no ATTACH COMPLETE should be sent by the UE.

However, the same subclause (5.5.1.3.4.2) in 24.301 [2] also contains the following requirement applicable to all UEs having intiated a combined Attach procedure:
The UE, when receiving the ATTACH ACCEPT message combined with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, shall send an ATTACH COMPLETE message combined with an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message to the network after which it shall enter state EMM-REGISTERED and MM state MM-IDLE and set the EPS update status to EU1 UPDATED.

This requirement is seemingly conflicting with the previous one indicating that the NAS signalling connection shall be released locally and the UE shall move to GERAN/UTRAN.
· Conclusion:
TS 24.301 [2] subclause 5.5.1.3.4.2 contains 2 different requirements with respect to sending of the ATTACH COMPLETE for a UE operating in CS/PS mode 1 with “IMS voice not available” upon receiving an ATTACH ACCEPT including the Additional update result IE with value “SMS only” or “CS Fallback not preferred”, and there is no indication that one of the requirements has priority over the other. Thus based on this subclause it is unclear whether or not the UE is mandated to send an ATTACH COMPLETE in this scenario. As a result, some Rel-8 UE implementations may send the ATTACH COMPLETE, while others may not send it.
· Proposed answer to Q1: 

Given the conclusion above, it is proposed that the answer to Q1 be:
b) The UE may, but is not required to, send an ATTACH COMPLETE message before entering EMM-IDLE.

2.2 Q2

Q2) Shall a UE operating in CS/PS mode 1 with "IMS voice not available" send a TRACKING AREA UPDATE COMPLETE message to the network after initiating a "combined TA/LA update" Tracking area update procedure and receiving a TRACKING AREA UPDATE ACCEPT message containing an EPS update result IE value indicating "combined TA/LA updated" for Tracking and location area updating is successful for EPS services and the additional update result IE with value "SMS only" or value "CS Fallback not preferred" and a GUTI or a mobile identity or both?

· Spec requirements:

TS 24.301 [2] contains the following requirement in subclause 5.5.3.3.4.2 for a UE operating in CS/PS mode 1 with “IMS voice not available” upon receiving a TRACKING AREA ACCEPT including the Additional update result IE with value “SMS only” or “CS Fallback not preferred”:

If the TRACKING AREA UPDATE ACCEPT message includes the Additional update result IE with value "SMS only" or "CS Fallback not preferred", a UE operating in CS/PS mode 1 with "IMS voice not available" shall attempt to select GERAN or UTRAN radio access technology rather than E-UTRAN for the selected PLMN or equivalent PLMN. The UE shall disable the E-UTRA capability (see subclause 4.5). If the UE is in the EMM-CONNECTED mode, the UE shall locally release the established NAS signalling connection and enter the EMM-IDLE mode before selecting GERAN or UTRAN radio access technology.
This requirement indicates that upon receiving the TRACKING AREA UPDATE ACCEPT in this scenario, the UE shall:

· locally release the NAS signalling connection, if any, without further over-the-air signalling, and enter the EMM-IDLE mode

· disable the E-UTRA capability

· move to GERAN/UTRAN

This implies that no TRACKING AREA UPDATE COMPLETE should be sent by the UE.

However, TS 24.301 [2] subclause 5.5.3.3.4.1 also contain the following requirement applicable to all UEs having intiated a combined Tracking Area Update procedure:

A TRACKING AREA UPDATE COMPLETE message shall be returned to the network if the TRACKING AREA UPDATE ACCEPT message contains a GUTI or a mobile identity or both.

This requirement is seemingly conflicting with the previous one indicating that the NAS signalling connection shall be released locally and the UE shall move to GERAN/UTRAN.

· Conclusion:

TS 24.301 [2] subclauses 5.5.3.3.4.1 and 5.5.3.3.4.2 contain 2 different requirements with respect to sending of the TRACKING AREA UPDATE COMPLETE for a UE operating in CS/PS mode 1 with “IMS voice not available” upon receiving a TRACKING AREA UPDATE ACCEPT including the Additional update result IE with value “SMS only” or “CS Fallback not preferred” and a GUTI or a mobile identity or both, and there is no indication that one of the requirements has priority over the other. Thus based on these subclauses it is unclear whether or not the UE is mandated to send a TRACKING AREA UPDATE COMPLETE in this scenario. As a result, some Rel-8 UE implementations may send the TRACKING AREA UPDATE COMPLETE, while others may not send it.

· Proposed answer to Q2: 

Given the conclusion above, it is proposed that the answer to Q2 be:

b) The UE may, but is not required to, send a TRACKING AREA UPDATE COMPLETE message.

2.3 Q3

Q3) What shall be the expected behaviour for UE in CS/PS mode 1 with "IMS voice not available" upon disabling the E-UTRAN capability when receiving "SMS only" or "CS Fallback not preferred" or when receiving a reject cause #16, #17 or #22 and the attempt counter is equal to 5?

· Spec requirements:
· On ATTACH ACCEPT/TRACKING AREA UPDATE ACCEPT with “SMS only” or “CS Fallback not preferred:
Per TS 24.301 [2] subclauses 5.5.1.3.4.2 and 5.5.3.3.4.2 already quoted in the previous sections, a UE operating in CS/PS mode 1 with “IMS voice not available” and receiving an ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT including the Additional update result IE with value “SMS only” or “CS Fallback not preferred” shall:

· locally release the NAS signalling connection, if any, without further over-the-air signalling, and enter the EMM-IDLE mode

· disable the E-UTRA capability

· move to GERAN/UTRAN

· On reject causes #16, #17 or #22 when the attempt counter is equal to 5:
Per 24.301 [2] subclauses 5.5.1.3.4.3 and 5.5.3.3.4.3, a UE operating in CS/PS mode 1 and receiving an ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT with EMM cause value #16, #17 or #22 with the tracking area updating attempt counter equal to 5 shall:

· disable the E-UTRA capability

·  move to GERAN/UTRAN and proceed with “appropriate MM or GMM specific procedures”

 [24.301 subclause 5.5.1.3.4.3]
The UE receiving the ATTACH ACCEPT message takes one of the following actions depending on the EMM cause value:

...
#16
(MSC temporarily not reachable);

#17
(Network failure); or

#22
(Congestion)


...

If the tracking area updating attempt counter is equal to 5:

...
-
a UE operating in CS/PS mode 1 of operation with "IMS voice not available" shall attempt to select GERAN or UTRAN radio access technology and proceed with appropriate MM or GMM specific procedures. The UE shall disable the E-UTRA capability (see subclause 4.5). If the UE is in the EMM-CONNECTED mode, the UE shall locally release the established NAS signalling connection and enter the EMM-IDLE mode before selecting GERAN or UTRAN radio access technology.
[24.301 subclause 5.5.3.3.4.3]
The UE receiving the TRACKING AREA UPDATE ACCEPT message takes one of the following actions depending on the EMM cause value:

...
#16
(MSC temporarily not reachable);

#17
(Network failure); or

#22
(Congestion)


...


If the tracking area updating attempt counter is equal to 5:

...
-
a UE operating in CS/PS mode 1 of operation with "IMS voice not available" shall attempt to select GERAN or UTRAN radio access technology and proceed with appropriate MM or GMM specific procedures. The UE shall disable the E-UTRA capability (see subclause 4.5). If the UE is in the EMM-CONNECTED mode, the UE shall locally release the established NAS signalling connection and enter the EMM-IDLE mode before selecting GERAN or UTRAN radio access technology.
Note that there is no further information on what the “appropriate MM or GMM specific procedures” shall be in this particular case. 
All 4 subclauses (5.5.1.3.4.2, 5.5.3.3.4.2, 5.5.1.3.4.3 and  5.5.3.3.4.3) refer to subclause 4.5 for the requirements on disabling the E-UTRA capability:

[24.301 subclause 4.5]
When the UE supporting the A/Gb and/or Iu mode together with the S1 mode needs to stay in A/Gb or Iu mode, in order to prevent unwanted handover or cell reselection from UTRAN/GERAN to E-UTRAN, the UE shall disable the E-UTRA capability.

-
The UE shall not set the E-UTRA support bits of the MS Radio Access capability IE (see 3GPP TS 24.008 [13], subclause 10.5.5.12a), the E-UTRA support bits of Mobile Station Classmark 3 IE (see 3GPP TS 24.008 [13], subclause 10.5.1.7) and the ISR support bit of the MS network capability IE (see 3GPP TS 24.008 [13], subclause 10.5.5.12) in the ATTACH REQUEST message and the ROUTING AREA UPDATE REQUEST message after it selects GERAN or UTRAN; and

-
the UE NAS layer shall indicate the access stratum layer(s) of disabling of the E-UTRA capability.
This subclause mentions both the ATTACH REQUEST and the ROUTING AREA UPDATE REQUEST as messages that can be sent to update the network on the UE capabilities after the UE has selected GERAN/UTRAN. 
· Conclusion:

TS 24.301 [2] mentions both the ATTACH REQUEST and the ROUTING AREA UPDATE REQUEST message as permissible messages for the UE to update the network on its capabilities upon selecting GERAN/UTRAN after disabling the E-UTRA capability. In the case of an ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT with EMM cause value #16, #17 or #22, it also states that the UE shall “proceed with appropriate MM or GMM specific procedures” but does not further specify what these are ie whether the UE should perform a Detach in E-UTRAN followed by an Attach in GERAN/UTRAN, or a Routing Area Update in GERAN/UTRAN. 
Furthermore, there is no statement in TS 24.301 [2] that forbids a UE from detaching in E-UTRAN and attaching in GERAN/UTRAN after disabling the E-UTRA capability.
· Proposed answer to Q3: 

Given the conclusion above, it is proposed that the answer to Q3 be:

b) UE is allowed to perform Detach on the E-UTRAN cell and consequently to perform Attach procedure on the GERAN or UTRAN cell. 

3
Conclusion
In light of the spec requirements discussed in the previous section, it is proposed to reply as follows to RAN5’s 3 questions:

Answer to Q1:

b) The UE may, but is not required to, send an ATTACH COMPLETE message before entering EMM-IDLE.

Answer to Q2:

b) The UE may, but is not required to, send a TRACKING AREA UPDATE COMPLETE message.

Answer to Q3:
b) UE is allowed to perform Detach on the E-UTRAN cell and consequently to perform Attach procedure on the GERAN or UTRAN cell. 
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