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1. Introduction

In SA2#89, SMS in MME architecture option has been agreed (S2-121108/CR0746) to enables support of SMS in the EPS without requiring deployment of 3GPP MSCs. In SA2#90, further corrections have been made to clarify related requirements on VLR registration exception, registration cancellation, UE availability tracking on the HSS and on the MME. 

This discussion paper provide analysis on related specification impact to SMS stage 2 and stage 3 specifications below:

- 3GPP TS 23.040: "Technical realization of Short Message Service (SMS)".
- 3GPP TS 24.011 [22] contains functional procedures for support of point-to-point short message services.
2. Analysis
In today’s network, SMS services can already be provided using 4 different solutions:

· CS domain SMS services via MSC for GSM network
· PS domain SMS services via SGSN for GPRS/UMTS network
· CS domain SMS services via SMS over SGs for LTE network
· IP SMS services via IP-SM-GW for IMS
For 4G LTE network, SMS over SGs solution relies on existing 3GPP 2G/3G CS network. In Rel11, SMS in MME solution has been agreed which enables support of SMS in the EPS without requiring deployment of 3GPP MSCs. SMS in MME delivers SMS services over EPS NAS signaling for UE’s requiring SMS services but not any other CS services and is provided based on UE PS-only subscription.
CT1 work group is responsible for SMS related stage 2 and stage 3 specifications as outlined under 3GPP Workgroup responsibilities:
Working Group CT1 is responsible for the 3GPP specifications that define the User Equipment - Core network L3 radio protocols and Core network side of the Iu reference point. Specifically it has a responsibility for:
· User Equipment - Core network layer 3 radio protocols (Call Control, Session Management, Mobility Management, SMS); 
· Management of work items placed under its responsibility. 
...
CT1 will address the following areas of work:

· Connection Management and Mobility Management related matters, both Circuit Switched and Packet protocols; 
· Short Message Service stage 2 
...
Therefore analysis is needed to identify related specification impact to implement SMS in MME functionality.

The table below compares different SMS solution implementation on the network side, and derives required changes to allow the MME to provide the equivalent SMS services (changes required are shaded in green). 
	Network Type
	GSM/UMTS
	GPRS

/UMTS
	LTE

	Type of SMS Solution
	Service Logic 
	SMS via MSC
	SMS via SGSN
	SMS over SGs
	SMS in MME

	
	Domain used to provide SMS service
	CS Domain
	PS Domain
	CS Domain
	PS Domain

	Basic network structure (23.040 4.1, 4.2)
	Network Nodes that implements SMS protocol stack
	MSC
	SGSN
	MSC

(Note: MME only tunnelling message, no SMS  functional role)
	MME



	
	Network node/entity  included in Basic network structure 
	Yes
	Yes
	Yes

	Propose to add MME and HSS to the SMS basic network structure

	
	Network interfaces Interface  
	All reference points defined
	All reference points defined
	SGs between MSC and MME not specified
	Propose to add new interface (reference point 3) from MME towards SMS central functions



	Network node protocol layers and handling (23.040 clause 9) 
	provide relay layer functionality


	MSC supports terminating SM-RL
	SGSN supports terminating SM-RL
	MSC supports terminating SM-RL
	Propose that MME supports terminating SM-RL

	Network node SMS functionality  (23.040 clause 8)
	Functionality related to SM MT
	Defined for MSC (8.1.1)
	Defined for SGSN (8.1.3)
	Defined for MSC (8.1.1)
	Propose to define for MME (8.1.x)

	
	Functionality related to SM MO
	Defined for MSC (8.2.1)
	Defined for SGSN (8.2.3)
	Defined for MSC (8.2.1)
	Propose to define for MME (8.2.x)

	MS Availability  (23.040 2.1, 3.2.6, 3.2.8)
	Message waiting Indication (23.040)
	Dedicated flag
	Dedicated flag
	Dedicated flag (Same MSC flag)
	Dedicated flag proposed

	
	MS unreachable flag on HLR/HSS 
	MNRF
	MNRG
	MNRF
	New flag UNRE needed?

(SA#90: reuse MNRF flag)

	
	MS unreachable flag on nodes that implements SMS 
	VLR(MNRF)
	SGSN (MNRG)
	VLR(MNRF)


	New flag UNRE needed?

(SA#90: new flag MNRF-MME)

	Procedures and Operations (23.040)
	SMS-MT related procedures and operations
	Defined in 10.1
	Mostly reuse 10.1, but specify the operations not applicable to SGSN 
	Defined in 10.1
	Propose to mostly reuse 10.1, but specify the operations not applicable to MME

	
	SMS-MO related procedures and operations
	Defined in 10.2
	Mostly reuse 10.2, but specify the operations not applicable to SGSN
	Defined in 10.2
	Propose to mostly reuse 10.2, but specify the operations not applicable to MME

	
	Alert Transfer related procedures and operations
	Defined in 10.3
	Mostly reuse 10.3, but specify the operations not applicable to SGSN
	Defined in 10.3
	Propose to mostly reuse 10.3, but specify the operations not applicable to MME

	Point to point SMS transfer (24.011 Stage 3)
	SMS protocol Hierarchy (24.011 2.1)
	Yes

24.011 Figure 2.1a


	Yes

24.011 Figure 2.1b


	Yes

24.011 Figure 2.1d


	Propose to add SMS protocol hierarchy on the MME
24.011 Figure 2.1e (UE side no change -> same as SMS over SGs solution)



	
	ESMS entity in S1 mode

(24.011 2.5A)
	SMC-CS on MSC
	SMC-GP on SGSN
	SMC-CS on MSC
	SMC-EP on MME

	
	RPDU transfer
	specified
	specified
	specified
	Propose to be specified

	
	MO/MT messaging/primitive passing arrow diagram 
	specified
	specified
	specified (same as SMS via MSC as MME is only tunnelling messages)
	Propose to be specified

	
	CM-layer SDL
	Specified (uses MM-sublayer)
	Specified (uses GMM-sublayer)
	Only network side is specified (uses MM-sublayer - same as SMS via MSC).  

UE side SDL for CM-layer is missing (which uses EMM-sublayer).
	Propose to be specified

Note: UE side SDL is same as SMS over SGs (uses EMM-sublayer)


From the table comparison, we could see:
1. For existing solutions, all network nodes involved in providing SMS services are identified in Basic SMS network structure in 23.040 and the related interfaces (reference points) among the nodes are specified.  There are clear specification on the functionalities required by the node (MSC/SGSN) that implementing SMS functionality, such as SMS-MO and SMS-MT.  On the procedural/operation level, applicability or exceptions are clearly specified as well.  For example, it is specified that “sendInfoFor-MT-SMS is not applicable to SGSN. The same method can be used to specify SMS in MME, for example, by specifying that VLR info retrieval procedure is not applicable for MME,.

Note that although the IP SMS solution is not included in the comparison above, when the solution was introduced, 23.040 spec was also updated to provide the specification changes identified above when applicable, such as UE availability tracking flag and MWI indication functionality.
2. SMS over SGs solution is CS domain based solution. On the network side, SMS functionality is provided by the MSC, same as the GSM “SMS via MSC” solution.  That is why virtually no 23.040 change is needed (except there is a new SGs association between VLR and MME, and MME provides tunnelling of SMS messages). 
3. SMS in MME solution is PS domain based solution, just like “SMS via SGSN”. On the network side, SMS functionality is provided by the MME.  SMS in MME should be implemented in similar way as native SMS service by SGSN in 2G/3G GPRS network. The basic network structure needs to be updated to include the MME node and related interfaces to SMS central functions. 
Note that although CT4 is responsible for protocols between the MME and the SMS central functions, nevertheless, the specification of the SMS stage 2 aspects as well as implementing the SMS functionality on the network nodes (MSC, SGSN or MME) are CT1 responsibility.  CT4’s TS on defining Diameter protocol aspects between MME and SMS central functions can not be used to derive that related SMS stage 2 and stage 3 specs in CT1 does not need to be updated.   

Also note that currently at SA2, SMS in MME requirement is documented under 23.272, this is because SMS in MME solution negates SMS over SGs solution and SMS in MME solution is only offered based on PS-only subscription, not to all UEs.  The related exceptions and condition on when SGs association is not to be established (therefore SMS over SGs solution is not to be used) has to be in 23.272 because that is where SMS over SGs solution is defined.  High level SMS in MME requirements needs to be in 23.272 to provide necessary context to describe the interactions.  But this specification on exceptions and conditions on skipping VLR registration and applying SMS in MME solution in 23.272 does not mean that proper SMS stage 2 and 3 specifications in 23.040 and 24.011 can be skipped. 

To add this point, for SMS via SGSN service, 23.060 has some high level SMS procedures specified for GPRS/SGSN but the detailed procedures are in 23.040 therefore 23.272 should be comparable to 23.060.
Conclusions:

SMS in MME solution and SMS over SGs solution are fundamentally different solutions when looking from service implementation perspective:

· SMS over SGs is based on SMS functionality provided by the MSC, and reuses the same interfaces and SMS central functions in the CS domain.

· In comparison SMS in MME is based on SMS functionality provided by the MME.  This new functionality and related SMS protocol hierarchy on the MME needs to be specified. New interfaces from the MME to HSS and SMS central functions also need to be specified. 

As with the SMS solution provided by MSC and by SGSN, SMS in MME solution needs to be clearly specified. Both SMS stage 2 and stage 3 specification need to be updated to identify related architecture impact and implementation requirements.  
1.  The stage 2 for SMS services 23.040 needs to be modified to provide update to SMS network structure so that MME and related interfaces can be reflected, to specify MME functionality for SMS Mobile origination, termination, UE availability tracking, SM-RL layer termination, and to identify procedure level difference for SMS in MME operation and to make note of  the operations that are not applicable to MME.
2. The stage 3 for point to point SMS transfer 24.011 needs to be modified to provide update to SMS network structure so that MME and related interfaces can be reflected, to specify MME functionality for SMS Mobile origination, termination, UE availability tracking, SM-RL layer termination, and to identify procedure level difference for SMS in MME operation and to make note of  the operations that are not applicable to MME.
 

Proposed Specification Update:

Based on the analysis and conclusion above, the following specification changes are needed:   

1. 23.040 changes:

· SMS network structure update for supporting SMS in MME  

· UE availability for SMS when SMS in MME is used  

· Short message mobile terminated procedures and operations when SMS in MME is used

· Short message mobile originated procedures and operations when SMS in MME is used

· Alert transfer procedures and operations when SMS in MME is used

2. 24.011 changes:

· Support of point to point direct SMS service via the MME

· MME CM-Layer SDL description when SMS in MME is used

· Transfer of SMS between the UE and the MME
3. 29.118 is modified to specify the general condition when the SMS in MME solution is used (and therefore the condition that VLR registration is to be skipped) to avoid establishment of SGs association. 

3. Conclusion

It is proposed that CT1 has further discussion on related specification changes for supporting SMS in MME.  Corresponding CRs have been provided (C1-121744-53, C1-122036).
