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This document discusses the need to send the CS back off timer when a UMTS/GERAN network is operating in NMO I or UE is combined attach for EPS/Non-EPS service or EPS/SMS only service.
1. Introduction
CT1 and CT4 has asked SA2 in LS S2-11xxxx (C1-112328) about the interaction between CS and PS for combined procedures. This discussion paper aims to clarify the scenario when the interaction between CS and PS is required in combined procedures incase the CS domain is congested.
2. Discussion

In combined attach procedure the MS performs the IMSI attach for Non-GPRS services through GMM message via Gs interface. An MTC device may use the CS services e.g. SMS for the MTC application and hence may increase the signalling over the Gs interface. The following scenario may cause MSC and SGSN/MME congested.

1. A large number of devices start combined registration procedure through PS domain to get CS services e.g. SMS for MTC services. The MSC may get congested and there is no way to send CS back off timer in the combined attach procedure or Routing area procedure.
2. In network operating in NMO I, if the CS domain registration fails without CS back off timer then the MS will try 5 times (max retry) registration using PS signalling before falling back to CS domain. This increases the PS signalling and further congests the PS domain due to the failure in the CS domain.

3. Also according to section 5.3.13.3 of TS 23.060, an MS configured to use the extended NMO I system information may initiates Combined attach procedure to get PS services. This feature has been introduced to reduce the signalling originated from large number of MTC devices. If there is no provision of CS back off timer during the combined attach case then these large number of device will congest the PS network which may impact the services of non-MTC devices.
4. In case of the LTE network, the UE will perform the combined attach procedure to get Non-EPS services e.g. SMS for MTC application. If a large number of devices start registering to non-EPS services then it will congest the Non-EPS network without CS back off timer the EPS network will also get congested.
To solve the above issues, following solution is proposed:
1. When a SGSN receives a ATTACH REQ or ROUTING AREA REQ message to get the combined services then it will pass the low priority indicator if included in the corresponding messages to the MSC through Gs interface. 

2. If the MSC network is congested then the MSC sends the CS back off timer through Gs interface. The SGSN sends this back off timer in ATTACH ACCEPT/ROUTING AREA ACCEPT message. 
3. The MSC will consider the received low priority indicator before rejecting the request message as per section 5.3.6.4 of TS 23.060.

4. After receiving the CS back off timer in ATTACH ACCEPT/ ROUTING AREA ACCEPT message, the MS will start the back off timer and will not initiates any CS related signalling till the CS back off timer expires.
5. The above approach is also proposed for the EPS case.
NOTE:

In the last meeting a question was raised how the MS will know if the back off timer is for CS or PS. If the CS domain registration is not successful (e.g. congestion) then SGSN will send ATTCH ACCEPT message with gmm cause explaining the CS domain registeration failure and if the PS domain registeration fails the SGSN responds with ATTACH REJECT. So if the back off timer is sent in ATTACH accept message with GMM cause then back off timer is for CS. t
3. Conclusion
Based on the solution proposed in section 2, it is proposed to accept the solution as mentioned in the CRs below.
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