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Introduction
In CT1#73 (Aug. 2011) CT1 agreed a CR in C1-113769 [7] that allows a UE backed off from accessing LTE to reselect to 2G/3G, upon user’s request, to make an MO CS call if the UE is not backed off from the CS domain. In CT#55 (Feb. 2012), CT further agreed a CR in CP-120182 [8] that allows such a UE backed off from LTE, upon user’s request, to optionally reselect to 2G/3G to send a MO SMS.

After this mechanism was introduced there were some issues that were identified with this procedure and papers C1-121313[1], and C1-122008 [2], as well as corresponding CRs listed there were submitted in CT1 in order to highlight these issues and propose solutions. When discussed it became obvious that some of these issues required architecture considerations and LS C1-122506 [3] was sent to SA2.
At the same time at SA2#91 S2-122087[4] and S2-122238[5] were submitted analysing the same problem and proposed different alternative solutions.

Before analysing all the solutions SA2 needs to decide whether the current CT1 introduced feature (from C1-113769 [7] and CP-120182 [8]): 

a) is acceptable as it is from system and user experience point of view,

b) should be further enhanced to remove the limitations described in [3]

c) should be removed and the whole feature be discussed again in rel.12

Proposal 1 : SA2 should discuss the limitations of the feature introduced by CT1, but if a consensus cannot be found to address those we prefer to remove the whole feature and postpone discussions to rel.12 rather than keeping an incomplete feature in the specifications that could compromise user experience.
Problem statement

Even though the problem statement is explained in more detail in [1],[2] and [4] a summary is:
1. Once the UE has selected to 2/3G and registered in CS domain by sending LAU, if it moves back to E-UTRAN due to idle mode priorities, it cannot receive any MT CS service since SGs is gone. This condition will persist until the MM backoff expires and UE performs a registration at E-UTRAN by combined TAU. Note that if the UE does not perform any MO CS call or SMS, the congestion may end earlier and the network may decide to accept sending a page to the UE if there is MT traffic, but this is not possible when UE moves back to E-UTRAN since the SGs is gone.
2. When the UE is in E-UTRA it does not know whether it can perform CS registration independently from PS and whether it can get SMS service from the PS or CS domain. This is due to the possibility that the UE operates using the procedures for “PS-only SMS” in rel.11 in TS 23.060 for NMO-II. Given that the UE will not know whether it can and is preferred to receive SMS in CS domain will reselect opportunistically. 
3. Once the UE has selected to 2/3G and registered in CS domain, it cannot receive MT PS services even though the PS congestion may be abated. 
4. The existing CT1 feature does not address the problem that when the UE hasn’t reselected to 2/3G due to user’s request for MO call/SMS, and stayed in the LTE cell, it can’t possibly receive any MT CS service, e.g, when backed-off during combined Attach or combined TAU.
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When discussing papers S2-122087[4] and S2-122238[5] in SA2#91, it was questioned by some whether this is a “serious problem” to solve. Some companies mentioned that the issue that the UE may be “lost from the network”, when it is MM backed off is not new since the MM backed off UE can move anyway out of the registered TA-list and as result the network lose contact in case it needs to page it.
We though believe that the CT1 exception for CS MO calls and SMS exacerbates this problem and affects the user experience since it gives the ability to the user to perform MO calls and SMS without having reliable MT services. From user perspective this is different from the scenario where the device is MM backed off and not being able for MO or MT service. 
Proposal 2: UE when backed-off from PS domain should be capable for both MO and MT communication in the CS domain if CS domain is not congested.
It should also be considered whether MT communication in the CS domain, should be possible after the UE triggers an initial MO communication or at all times. This would determine the trigger for the UEs reselection to 2/3G.
Approach 1: The UE should be able to receive MT CS communication only after an initial attempt for MO CS communication has been performed.

Approach 2: The UE should be able to receive MT CS communication at all times.

Solution alternatives

In [1] and [2] a simple solution was proposed in order to solve this problem that had no network impacts: 
The UE to disable E-UTRA capability and proceed with the appropriate MM specific procedure according to the MM state, when it receives reject cause, with MM backoff timer. The UE shall be able to re-enable E-UTRA capability when the MM backoff timer expires. In CT1 it was proposed that a different handling can be applied to UEs in CS/PS mode 1 from CS/PS mode 2.
The concerns raised in CT1 with this (UE based) solution were:
1. The UE cannot receive MT PS services unless ISR is activated since it is not registered in PS domain, while in 2/3G

2. The operation can cause congestion in other RATs/domains e.g. if all MM backed off UEs move from E-UTRAN to UTRAN/GERAN can cause congestion in CS domain
S2-122087 [4] and S2-122238 [5] were submitted in SA2#91 and they propose a variety of different solutions with different network or UE protocol impacts. Their “preferred alternatives” also rely on RFSP/SPID that is optional feature and is not guaranteed to be supported at least for this purpose.
In order to alleviate the concerns raised above for the ZTE solution:

IF concern 1 is considered important then:
Alt.A: An exception can be defined to allow the UE to send a RAU in the target system and inform CN of disabled E-UTRAN capability, such that network can keep UE in 2G/3G.
Alt.B: A different MM backoff timer for 2G/3G (GMM) and LTE (EMM) can be defined. 
Alt.C: The UE can re-enable E-UTRA capability and re-register in PS domain upon expiry of MM backoff timer, if it is considered that the chances that PS domain congestion is terminated before the MM backoff timer duration is small. 
IF concern 2 is considered important then it needs to be decided whether approach 1 or approach 2 should be followed. 

If “MT CS communication should be possible only after an initial attempt for MO CS communication has been performed” (approach 1):

Alt.D: A UE can only re-select to 2/3G CS upon user’s request for MO CS call/SMS.
If “MT CS communication should be possible at all times” (approach 2):

Alt.E: A UE can re-select to 2/3G CS when receiving a reject with MM BO timer (e.g, combined Attach, TAU/RAU, Service Request) when is voice centric. It can be optional for data centric.
NOTE: All pre-R10 UEs are already using this approach when receiving reject with congestion cause code (#22).
Alt.F: A UE can re-select to 2/3G CS when receiving a reject with MM BO timer (e.g, combined Attach, TAU/RAU, Service Request) when not configured with “low priority”.
Proposal 3: IF concern 1 is important to resolve then alt.A should be followed. If concern 2 is important then if MT CS communication should be possible at all times Alt.E is the preferred one, otherwise if alt. D should be selected. 
In NMO-II the UE shall not follow the strict order in PS-only SMS procedures (i.e. it shall be able to perform LAU when backed off from PS domain) even when it “needs only PS services and NAS based SMS services over NAS” (as it is defined in TS 23.060 section 6.9.1) in order to avoid the “impasse.

Proposal 4: The UE shall be able to perform LAU when reselecting from LTE to 2G/3G for CS services and is backed-off from PS domain.

Conclusion

It is proposed to 
1.discuss the solutions proposed to address the limitations of the feature introduced by CT1 in [7] and [8]. 

2. select a UE based solution for resolving the issue in C1-122506 [3] 
3. select alt.A and Alt.D or E. 
4. The UE shall be able to perform LAU when reselecting from LTE to 2G/3G for CS services when and is backed-off from PS domain.
Note that in all cases, if CS domain congestion information is passed to the UE (as response to S2-121942 [6]) then this solution needs to also be taken into account.
If none of the above can get agreed then it is preferable to ask CT1 to remove the feature since it would introduce adverse effect in the user experience.

CRs corresponding to alt A and E are provided in S2-122969, S2-122970, for TS 23.221 and TS 23.060. LS response also is also provided in S2-122968.
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