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1.
Introduction
The specification of the enhancements to Rel-11 to support SMS in MME has begun in SA2 primarily within TS 23.272. The bulk of the functionality for SMS in MME is located in normative Annex C. TS 23.272 is chosen since it already describes the support of SMS over SGs interface which supports NAS based SMS (TS 24.011) between MS and MSC (tunnelled through the MME). The basic differences between the intended SMS in MME and SMS over SGs are as follows:
i) MME supports the SMS subscription to HSS directly (via S6a enhanced for SMS, TS 29.272)
ii) MME terminates the NAS based SM-RL to/from MS (Short Message Relay Layer) as opposed to being tunnelled within SGsAP message (TS 29.118) to MSC.

iii) MME terminates intra-PLMN SM-RL to/from SMS central functions (SMS-GMSC/SMS-IWF) via Diameter instead of MAP (new TS under CT4 remit).

The similarities between SMS in MME and SMS over SGs are:
i) Both use NAS based SM-RL (according to TS 24.011) to/from MS; the MS does not (need to) know that it is being served by an MME directly as opposed to being tunnelled to MSC.

ii) Both rely on the stage 2 principles and procedures define in TS 23.040. 

2.
Impacted Specifications
2.1
Technical realization of the Short Message Service (SMS) – TS 23.040
As indicated in the Introduction the primary stage 2 description for SMS in MME is being developed in SA2 within TS 23.272. The intention with this specification is to describe the architecture changes to support SMS in MME but the principle is to support Short Message Service unchanged from a procedural point of view. This means that the procedures defined in 23.040 apply despite 23.040 not explicitly being defined for an MME. A stage 2 specification should generally be protocol independent and provided the principles still apply it is questionable whether TS 23.040 should be modified for SMS in MME. The following arguments are presented against impacting TS 23.040:

a) 23.040 was not impacted for SMS over SGs, despite the MME being involved.
b) 23.040 scope is for GSM/UMTS mobiles " The present document describes the Short Message Service (SMS) for GSM/UMTS networks." We should not start now to describe SMS support via LTE access since this is already described in 23.272. 
c) It is a principle of 3GPP to avoid duplication. Since the principles for SMS technical realization are not destroyed by SMS in MME the TS 23.040 should act as reference from the SMS in MME specific TSs (23.272 and the new stage 3 TS for SMS interfaces for MME).

d) Although TS 23.040 is owned by CT1 the entire MME to CN nodes (HSS, SMS-GMSC/SMS-IWF, etc) needs to be specified in CT4. No impacts to the procedures or protocol for SMS between MS and MME are intended or desired, hence the involvement from CT1 should be kept at a minimum.

2.2
Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface – TS 24.011

This TS is intended to specify the SM-RL between the MS and the Serving CN node. From that node onwards traditionally MAP provides the SM-RL protocol. The SMS protocol support from the mobile radio interface to MME is the same as for SMS over SGs. I.e. the EPS lower layers are used. TS 24.011 was updated to include EPS for SMS over SGs. TS 24.011 describes the SM-RL which for SMS over SGs is logically between the MS and the MSC however the TS includes primitives between this layer and the underlying layers which are not equal on either side of the SM-RL point to point connection. In truth for the SMS over SGs the underlying layer primitives for the MSC do no apply since it is not terminating the radio access. 
It should be understood that the support for SMS in MME is not really dependent on changes to TS 24.011 since the different protocol layers described within TS 24.011 are not impacted. What is required is a simple statement about which parts of this specification apply to the MME for support of SMS in MME:

i) The MS supporting S1 mode must support SMS as described for S1 (Figure 2.5A/3GPP TS 24.011: ESMS entity for MS in S1 mode) (NOTE: this figure has a formatting error as it does not display in normal view).
ii) The MME must support the EMM RPDU transfer as described in 5.3.2.2/ TS 24.011 and SM-RL as specified for the MSC.

As such it is questioned whether it is preferential to avoid updates to this specification and rather specify in specific SMS in MME specifications the specific sections of TS 24.011 that apply. 
Additionally there is ongoing discussion between CT4 and SA2 whether the MME shall actually be seen by the network as an MSC. This should not have any impact on the specific SM-RL support but it could be an  additional argument against making what amounts to editorial changes to stage 3 specifications to add MME in place of MSC if the functional behaviour is identical.

2.3
Diameter based protocols to support SMS capable MMEs – (New TS under CT4)
This TS will define the protocol and related procedures between MME and SMS functions, i.e. the Short Message Relay Layer previously defined within MAP. The MME procedures for these interfaces need to refer to the stage 2 for SMS in MME (TS 23.272) and also the principles for SMS (TS 23.040) but since MME procedures need to be described normatively in one place it is suggested that this specification describes any specific MME behaviour to support SMS in MME and any deviation from TS 23.040 rather than spreading the impacts around to TS which should otherwise not need to be updated.
2.4
Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2 – TS 23.272.

This TS contains the new Annex C describing the architecture changes required to support SMS in MME. There are still a number of updates required to complete this work such inclusion of interworking functions. The changes need are the subject of other contributions and Liaison Statements from CT WGs however this TS should include principle statements to indicate for example the protocol support by the MME as proposed in Clause 2.2 of this paper. Additionally it should endorse the existing stage 2 specification for SMS (TS 23.040) – as it does for SMS over SGs – highlighting how this stage 2 is interpreted for SMS in MME (e.g. that the MME shall support the procedures as described for the MSC with the proposed protocol changes defined for the new interfaces S6c, S6e etc)
Conclusions

No changes to TS 23.040 or TS 24.011 should be made at this stage while new "SMS in MME" specific TS are being developed which can refer to these TS's and clarify which sections do or do not apply. We should follow normal principles for avoiding duplication. 
