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1. Introduction

The SMS in MME registration procedure that was added to 23.040 at CT#57 (CT1#79/CT4#58 meeting) has since been revised and moved to 23.272 at the SA2#93 meeting (S2-124181 CR0839). This discussion paper provides further analysis on this decision process and related issues.
3. Issues and Analysis
The new 23.272 CR (S2-124181) has made good improvements over the 23.040 proposal, one of the important enhancements is the consideration of the logics involving the re-registration. However it remains that the new SMS in MME logic is somewhat incomplete and still questions to be answered:

 

A). SMS Registration and re-registration initiation at the MME 
1).  The logics in section 5.2 and 5.4.1 are incomplete:
For example, section 5.2 specifies that for the case "If the MME is enabled to use "SMS in MME" and the MME is registered with an HSS for that UE but has no valid SMS subscriber data", the MME may perform SMS in MME registration.  But one fundamental case/condition was not taken into consideration for re-registration case, what if the SGs association has already been established for the UE?

 

-        If the MME is enabled to use "SMS in MME" and the MME is registered with an HSS for that UE but has no valid SMS subscriber data (i.e. the MME stores subscriber data for the UE but SMS subscriber data have not been requested before or have been removed by the HSS), the MME may perform a re-registration with HSS as described in Annex C.X to obtain SMS subscriber data and to provide the HSS with the MME identity to be used for MT-SMS delivery.

This is unspecified and in existing specification, the behavior is undefined.
 
2). A new MME context data "MME Registered for SMS" has been added in the MME information storage, but related handling logic appears to be missing from section 5.2 and 5.4.1 logic. Would it make a difference if "MME is registered for SMS" vs "MME is not registered for SMS" during re-registration ? The answer should be yes.
Proposed Action: It is proposed to add the missing logic for above cases. If SGs association already exists or if the MME is already registered for SMS and valid SMS subscriber data are available, no SMS re-registration should be performed.
 

B). MME determination of “Registration for SMS Request” value 

If MME decides that a registration or re-registration for SMS Request is needed, it needs to derive the “Registration for SMS Request” value to be used in Update Location Request.

1). Currently 3 Registration for SMS Request values are defined in Table C.X.1.1: SMS in MME Required, SMS in MME Not Preferred, No Preferrence for SMS in MME.  But the description for these values is somewhat confusing. In previous 23.040 CR, although some cases are missing from the table, the values at least are all derived. Now the value can be both dynamic and configured regardless UE requests and MME capabilities. The behavior is not deterministic any more (vs in previous proposal in 23.040, the decision is based on the UE request, MME capability and UE subscription). 
Table C.X.1.1: Registration For SMS Request values

	Value
	Description

	SMS in MME Required
	-          MME does not support SGs; or

-          The MME can be configured to use this value when the UE indicates "SMS only" or when known that the subscription is “PS and SMS only”.

NOTE 1

	SMS in MME Not Preferred
	-          The MME can be configured to use this value when the UE indicates "SMS only" or when known that the subscription is “PS and SMS only” 

-          The MME can be configured to use this value when the UE does not indicate “SMS only” (i.e. requests CSFB) and the MME has no subscriber data yet (when MME is configured to use SGs for “SMS and PS only” subscription).

NOTE 2

	No Preference for SMS in MME
	-          The MME has no preference configured to use SMS in MME or SGs, but both options are available from MME perspective. 

NOTE 2

	NOTE 1:   If this is set the HSS cannot determine whether the SGs is available.

NOTE 2:   If this value is set it means that the MME supports SGs. UE might or might not indicate "SMS-only". 


 

In addition, it is not clear how the configuration works.  Is it configured locally on the MME and therefore implementation dependent?  Is the plan to configure each case separately or use generic configuration? If configure each case separately, is it possible to configure all the combination of registration and subsequent registration cases? 
Note that this configuration somewhat contradicts "No preference for SMS in MME" => if the decision is configured, how can there be no preference? 
 Proposed Action:     -   It is proposed to introduce a new MME configuration parameter “SMS in MME preferred over SMS over SGs”;
- 
It is proposed to remove the value “No Preference for SMS in MME”.

Table C.7.2-1: MME Context for SMS

	Field
	Description

	SMS Subscription Data 
	SMS subscription parameters, e.g. SMS teleservice, SMS barring list.

	MME Registered for SMS
	Indicates that MME has been registered for SMS in the HSS

	…
	

	SMS in MME Support
	Capability of the HSS to support the SMS in MME feature

	SMS in MME preferred over SMS over SGs
	Indicates the MME capability usage preference if both SMS in MME and SMS over SGs capabilities are supported


2). Two cases are covered under Request value " SMS in MME Required": 

-          MME does not support SGs; or

-          The MME can be configured to use this value when the UE indicates "SMS only" or when known that the subscription is “PS and SMS only”.
But the requirements to handle the two cases are different. For the first case, SMS in MME is the only choice as the MME does not support SGs, but for the second case, the MME supports both SMS over SGs and SMS in MME, it could be that in given network deployment, SMS in MME is preferred, but in other deployment, SMS over SGs is preferred. This will depend on the configuration of the “SMS in MME preferred over SMS over SGs” parameter. If “SMS in MME preferred over SMS over SGs” is configured, request value should be “SMS in MME Preferred”, otherwise, the request value should be “SMS in MME Not Preferred”.  So it is proposed to add an additional request value “SMS in MME Preferred” for this case to reflect the MME configuration.
 Proposed Action: It is proposed to add an additional request value “SMS in MME Preferred”. 
3). Some cases are missing from Table C.X.1: 
i).  For initial and subsequent registration, when UE requests CSFB, the MME supports only SMS over SGs but not CSFB.

ii). For subsequent registration, when UE requests CSFB and the MME supports CSFB and SMSoSGs and UE does not have “PS and SMS only” subscription
Proposed Action: It is proposed to include handling of these cases in the table.

4). It is not clear whether the table is meant to cover both registration and re-registration cases or only applicable for registration case. Obviously the determination of RegistrationForSMS value would be different for initial registration and subsequent registration cases as subscriber data are not available during initial registration.  

  
Proposed Action: It is proposed to have different tables for initial registration and subsequent registration.

Assuming that the MME is enabled to support SMS in MME, then logics for determining Registration for SMS Request Values can be summarized in the following two tables:
· Table A). Registration for SMS Request Values when subscriber data are not available (Initial registration)

· Table B). Registration for SMS Request Values when subscriber data are available (Subsequent registration if needed as specified in clauses 5.2 and 5.4.1 of TS 23.272)
Note that rows shaded blue corresponds to the missing cases described in B.3) above.
Table A). Registration for SMS Request Values when subscriber data are not available
	Registration Case Description
	MME capability of SGs *
	UE Request for Combined Attach or TAU
	RegistrationForSMSRequest

Value (SMSinMME)

	
	CSFB
	SMSoSGs
	
	

	MME does not support SGs
	N
	N
	SMS-only or CSFB
	Required

	UE requests “SMS-only” and the MME supports only SMSoSGs
	N
	Y
	SMS-only
	Preferred/Not-Preferred **

	UE requests CSFB and the MME supports only SMSoSGs but not CSFB
	N
	Y
	CSFB
	Preferred/Not-Preferred **

	UE requests CSFB and the MME supports CSFB and SMSoSGs 
	Y
	Y
	CSFB
	No Registration (IE not included)


Note:   * 
The MME can be configured to use CS fallback and SMS over SGs, or SMS over SGs only.
           ** 
For the cases where both “Preferred” and “Not-Preferred” are possible, the selection of value is based on MME configuration “SMS in MME preferred over SMSoSGs”. Underlined value is the recommended configuration (normally preference is given to SMS in MME to avoid CS registration unless CSFB has been requested).

Table B). Registration for SMS Request Values when subscriber data are available
	Registration Case Description
	MME capability of SGs *
	UE subscription Data
	UE Request for Combined Attach or TAU
	RegistrationForSMSRequest

Value (SMSinMME)

	
	CSFB
	SMSoSGs
	NAM
	PS & SMS only
	
	

	MME does not support SGs
	N
	N
	-
	-
	-
	Required

	Network Access Mode is PS-only
	-
	-
	PS only
	N
	-
	Required

	UE requests “SMS-only” and the MME supports only SMSoSGs
	N
	Y
	PS+CS
	-
	SMS-only
	Preferred/Not-Preferred **

	UE requests “SMS-only” and the MME supports CSFB and SMSoSGs
	Y
	Y
	PS+CS
	-
	SMS-only
	Preferred/Not-Preferred **

	UE requests CSFB and the MME supports only SMSoSGs but not CSFB
	N
	Y
	PS+CS
	-
	CSFB
	Preferred/Not-Preferred **

	UE requests CSFB and the MME supports CSFB and SMSoSGs and UE does not have “PS and SMS only” subscription
	Y
	Y
	PS+CS
	N
	CSFB
	No Registration (IE not included)

	UE requests CSFB and the MME supports CSFB and SMSoSGs and UE has “PS and SMS only” subscription
	Y
	Y
	PS+CS
	Y
	CSFB
	Preferred/Not-Preferred **


Note:  -    for * , **, ***,  see Note description in Table A) 

           -   entry with “-“ means the actual value does not impact the determination of the RegistrationForSMS value.

C). Registration handling at the HSS
1). After proposed changes under B), the MME registration intention is very clear to the HSS. For the initial registration, the only factors remain to be considered is the the UE’s subscription data:

· if Network Access Mode is PS only, MME is registered regardless the RegistrationForSMS value;

· if UE has “PS and SMS only” subscription, the HSS may override the MME’s preference indicated by RegistrationForSMS value.

Otherwise for subsequent registration, subscription data are available and all factors has been reflected in the RegistrationForSMS value from the MME, and the HSS only needs to handle according to the MME indicated RegistrationForSMS value.

So the handling at the HSS can be simplified:

If the HSS supports SMS in MME and the subscription includes SMS:

a)
if one or more of the following is true:

-
Network Access Mode is PS only; or
-
the MME indicates "SMS in MME Required";


then the HSS shall register the MME for SMS;

b)
otherwise, if the MME indicates "SMS in MME Preferred", then the HSS should register the MME for SMS;
c)
otherwise, if the MME indicates "SMS in MME Not Preferred", then the HSS should not register the MME for SMS;
NOTE:
If the UE has "PS and SMS only" subscription, depending on operator policy, the HSS may override the MME's preference and register the MME for SMS instead.

In all other cases, the HSS shall not register the MME for SMS. 

2). Following above changes, it does not appear that "SMS only" indication from the UE needs to be passed to the HSS as it now play no role on the registration handling at the HSS side.  

Proposed Action: Simplify the HSS handling logic and remove “SMS-only” indication AVP from Update Location Request to the HSS.

D). Handling registration indication at the MME 

1).  "PS and SMS-only" subscription:  the intention with "PS and SMS-only" subscription is to indicate that the UE is allowed for PS and CS services, however the CS services is limited to SMS. For UE with a "PS and SMS only" subscription, even if the UE has requested CSFB and the MME does support CSFB, CSFB is not permitted as "CS data only limited for providing SMS". Only SMS over SGs is allowed. 
Proposed Action: In TS 29.118, add a note to indicate that if the UE has "PS and SMS only" subscription, even if the UE has requested CSFB and the MME does support CSFB, CSFB cannot be provided to the UE as "CS data only limited for providing SMS". Only SMS over SGs is allowed.  
2). Regarding HSS vs MME decision on SMSinMME registration for the "SMS in MME not prefered" case, obviously the ultimate decision still lies on the MME in the visited network.  In case the HSS indicates that the MME is registered for SMS despite the MME indicates “SMS in MME not preferred”, the MME can still override the registration. In addition, in case of "PS and SMS only", the MME may also decide it is best to use SMSoSGs. There is nothing in current specification that could restrict this overriding. By nature, this overriding is always supported. Note that when the MME initiates the VLR registration, the MSC will be registered for the MT-SMS, thereby cancelling the MME registration for MT-SMS. 
Proposed Action: Clarify that if the HSS registered the MME for "SMS in MME" for the UE when the MME indicated "SMS in MME not preferred" as RegistrationForSMSRequest value, or if the UE has “PS and SMS only” subscription, then depending on operator policy in the visited network, the MME can still override HSS's decision after receiving the indication from the HSS that it has been registered for SMS. 
3. Conclusion

It is proposed that CT1 has further discussion on the issues and proposals above.  Corresponding CRs for implementing the proposals have been provided in C1-124507 and C1-124508.
Note that C1-12xxxx is provided for information only as the related SMS in MME registration annex in 23.040 (CT1 remit) has been moved to 23.272 in S2#93 meeting.
