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1. Introduction
About enabling SMS over SGs for NB-IoT only UE, CT1#101 has agreed a set of CRs [1-2] to define network behaviour in TS 24.301 and TS 29.118. However, there are several Editorial Notes added in the agreed CRs [1-2], e.g. for the failure case handling, how the MME indicates to the UE that SMS services not available and the corresponding UE’s behaviour are FFS.

This discussion paper attempts to provide more analysis to have required proposals to resolve these new Editorial Notes since Rel-13.


2. Discussion
2.1 Which cause value is suitable for SMS services not available indication
Following the principle of agreed CRs [1-2], the required failure case handling can be shown in Figure 1:



Figure 1: Failure case handling

Two failure cases in which the MME needs to provide SMS services not available indication to the UE:
(a) The MME decides to initiate the SGs location update but get reject from the MSC/VLR;
(b) The MME decides to not initiate the SGs location update, i.e. does not accept the attach/TAU request for "SMS only" directly.

About the indication of SMS services not available to the UE in above two failure cases, there are three alternatives:

Alternative I: no "SMS only" indication in the Additional update result IE or no Additional update result IE in the attach/TAU accept message.

Alternative II: reuse one of existing EMM cause value, e.g. #16 (MSC temporarily not reachable), #17 (Network failure), #18 (CS domain not available), or #39 (CS service temporarily not available).

Alternative III: define a new EMM cause value, e.g. #XX (SMS services not available).

For alternative I, as analyzed in paper C1-164405 [3], in successful case, the network shall indicate "SMS only" in the Additional update result IE in the attach/TAU accept message. Hence, if no "SMS only" indication in the Additional update result IE or no Additional update result IE included in the attach/TAU accept message, the UE can reasonably deduce that the network does not accept the request for "SMS only", i.e. SMS services not available. So alternative I can work.

For alternative II, from the UE perspective, the normal attach/TAU request for EPS services only was initiated, hence it is very strange to be indicated that something failed at the CS domain. So any existing cause value used for the CS domain (e.g. #2, #16, #17, #18, or #39) is not a suitable value can be reused here. Bear in mind that attach/TAU request for EPS services are successful, when going through all other existing cause values defined in TS 24.301 subclause 9.9.3.9, no value is suitable to only indicate SMS services not available. Hence, alternative II cannot work well.

For alternative III, it can work well but it needs to change the condition for including the EMM cause IE in the attach/TAU accept message (copied as below). Another variant of alternative III is to add a new IE to indicate SMS services not available separately but this added more complexity (e.g. IE definition) without any more gains.
“8.2.1.5	EMM cause
This IE shall be included when IMSI attach for non-EPS services is not successful during a combined EPS/IMSI attach procedure.”

2.2 What is the UE’s behaviour in case of SMS services not available
As discussed in paper C1-164405 [3], following three UE actions were proposed:
Action#1: start a timer and re-initiate the normal TAU procedure for EPS services and "SMS only" at expiry of this timer; 
Action#2: search for a suitable cell in another TA; or
Action#3: perform a PLMN selection.

Action #1 will make sense in case of the SGs update failure is due to temporary reasons, like #16, #17 and #39. But it cannot make sense in failure case (b) as described in section 2.1. To avoid any impact on the existing timer handling and to allow a flexible implementation for the retry, an implementation specific timer is preferred here.

Action #2 can give a chance for the UE if it causes the MME change or VLR change and finally the failure cases (a) and (b) do not happen again. But it cannot make sense if no other available TA to be selected.

Action #3 can give more change for the UE if everything goes well in the new PLMN. But if there is no other PLMN available and the UE attempts this consecutively, it will drain UE’s battery soon.

It was commented in CT1#101 meeting that to provide an implementation-dependent UE’s behaviour within above three actions is not an acceptable way and hence to clearly specify the UE’s behaviour is required.

All above are based on an assumption that the UE wants to obtain SMS services as much as possible. If a NB-IoT only UE can leave with EPS services without SMS services, the UE needs not do any further actions here. Based on this, to perform above three actions should be optional for the UE, i.e. “may” will be used.


3. Proposals
The UE’s behaviour is tightly based on the SMS services not available indication received from the network. Now going back to Figure 1 in section 2.1, one can see neither alternative I nor alternative III can provide different indications to the UE between failure case (a) and (b) but action#1 in section 2.2 cannot make sense in failure case (b). Hence we would propose to provide different UE’s behaviour in failure case (a) and (b) and due to this, different ways for indicating SMS services not available are proposed as well.

The proposal for failure case (a): if an SGs location update reject is received, the MME will not include "SMS only" indication in the Additional update result IE or not include Additional update result IE in the attach/TAU accept message (i.e. to use alternative I, both cases can be covered by the term "the Additional update result IE with value "SMS only" is not included"). Moreover, regardless of SGs reject cause received, the MME will map it to a new EMM cause "SMS services temporarily not available" included in the attach/TAU accept message (i.e. to use alternative III). At the UE side, upon receipt of EMM cause "SMS services temporarily not available" without Additional update result IE with "SMS only", the UE will perform action #1 and additionally increase the SMS services attempt counter (a new counter introduced here). If the SMS services attempt counter reaches 5, then the UE performs action #2 or action #3. The SMS services attempt counter shall be reset when an attach/TAU accept message without EMM cause IE is received. Note that the existing TAU attempt counter cannot be reused here due to it will always be reset upon receipt of an attach/TAU accept message. The corresponding procedure can be seen in Figure 2:



Figure 2: Proposal for failure case (a)

The proposal for failure case (b): if the MME decides to not accept the attach/TAU request for "SMS only" directly, the MME will not include "SMS only" indication in the Additional update result IE or not include Additional update result IE in the attach/TAU accept message (i.e. to use alternative I, both cases can be covered by the term "the Additional update result IE with value "SMS only" is not included") and not include EMM cause "SMS services temporarily not available" (i.e. not use alternative III, here covers two cases: no EMM cause IE and EMM cause IE with value other than "SMS services temporarily not available"). At the UE side, upon receipt of attach/TAU accept message without Additional update result IE with "SMS only" and no EMM cause "SMS services temporarily not available", the UE will perform action #2 or action #3. The corresponding procedure can be seen in Figure 3:



Figure 3: Proposal for failure case (b)


[bookmark: OLE_LINK8]4. Conclusion
This discussion paper provided more required analysis on remaining issues for enabling SMS over SGs for NB-IoT only UEs and proposed ways to resolve the added Editorial Notes in Rel-13.

Two failure cases were identified and treated differently by providing different indications to the UE on unavailability of SMS services at network. Based on the received indication, the UE performs different behaviour in order to re-obtain SMS services.

The required CRs for proposals are tabled in C1-170211/170212 for TS 24.301 and C1-170213 for TS 29.118.
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