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Abstract of the contribution: The “default MSC concept” introduced for “SMS only” in CSFB is re-visited and enhancements and evaluations for support SMS delivery with PS only subscription for LTE only capable UE and 2G/3G plus LTE capable UE are proposed. 
1
Introduction
For SMS delivery with PS-only subscription w/o an MSISDN requirement, this paper revisit the “default MSC” concept and try to find out whether it can be enhanced to meet this requirement for data only devices with LTE only RAT and for data only devices with 3G/LTE RAT.

Note that is paper is focused on the architecture, but not on the identity and routing aspects for the SMS delivery with out an MSISDN since the enhancement for this was already covered in the clause 6.44 of the latest TS23.888.
2
Discussion
The key points of the “PS only” w/o an MSISDN requirement including following parts: a) the UE only require packet switched services, e.g. the UE is data only UE, or the PS only subscription in the network only allow the UE access packet switched services; b) an MSISDN may or may not be allocated to the UE; c) in either case in b) the SMS should be supported. Please refer to sub clause 25.b of TS22.101 for more detail. 
In TS 23.272, the “default MSC” and the “SMS over SGs” concept was introduced to avoid upgrade all MSC/VLR to support SGs interface, but support SMS with deploy (or upgrade) only a few default MSC with SGs interface. 

For UE that requires packet switched services, it can be equipped with single RAT or multiple RATs, e.g. 1) single 2G/3G RAT, 2) single LTE RAT, 3) 2G/3G RAT combined with LTE RAT.
Case 1: Data only UE equipped with single 2G/3G RAT

In 2G/3G network, the MT-SMS can be sent to UE via PS domain if a) the UE signalled its SM capabilities via GPRS channel to SGSN; and b) the Gd interface is deployed. In this case, the UE is in PS mode of operation (class‑C mode of operation for A/Gb mode UE), only GPRS related signalling is involved, but no Gs interface (and MSC) is needed for SMS delivery. This can avoid signalling between MSC and HLR.

Proposal 1a:

It is proposed to use the Gd interface for 2G/3G only RAT UE who only require PS only and SMS.
Proposal 1b:

For Rel-11 2G/3G capable UE, if the UE used for PS only and SMS scenario, it shall operate in PS Mode of operation, and it shall support SM capabilities via GPRS channel.

Case 2: Data only UE equipped with single LTE RAT
Figure 1 depicts the default-MSC concept and its architecture for this case.
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Figure 1: Architecture based on Default MSC concept (for LTE RAT only case)
According to TS23.272, the LTE-only UE which request “SMS-only” in ATTACH/TAU request and get accept by network can receive and transmit SMS via LTE. And during the inter-MME mobility procedure, the new MME_2 can select the same default MSC (by configuration or by HASH according to TS29.118) selected by old MME_1. Obviously, the benefits of this “default MSC” architecture including a) reducing the signalling load between the normal MSC/VLR and HLR, b) avoiding upgrade the existing MSC, c) no impacts on already deployed MME and d) especially, it is very suitable for LTE-only network operators.
One may argue that this method is not inline with the “PS only” subscription requirement since the HLR still needs to perform CS related operation, e.g. Location Update Procedure. However, this kind of operation does not change current HLR which means no impacts on HLR. This method does not resolve how to inhibit the UE to access the CS domain.
One may also argue that using “default MSC” sound seems strange for PS only services, since it is a “MSC”. However, the “default MSC” proposed here purely handle SMS and CS registration procedure, but has nothing to do with CS domain services. Perfectly, a standalone or simplified “default MSC” can be implemented to only handle SMS and CS registration procedure. This will has no impact on existing network elements such as MME/SGSN/MSC/HLR.
Proposal 2:

It is proposed to re-use the default MSC concept to LTE only RAT UE who only require PS only and SMS.
Case 3: Data only UE equipped with LTE RAT and combined with 2G/3G RAT
Base on the proposal 1a, 1b and 2, figure 2 depicts the proposed architecture for this case,

[image: image2.emf]“Default MSC”

HSS/HLR

MME SMS-GMSC SMS-SC

SGSN UE

MAP

S6a

MAP

Gd

SGs

To: HSS

UE

SMS delivery

Gr

SMS delivery


Figure 2: Architecture based on Default MSC concept (for LTE/2G/3G combined case)

According to current specification, when EPS/IMSI attached UE re-select 2G/3G access, it shall perform combined RAU or standalone RAU and LAU, regardless the EPS/IMSI attach is for FULL CS FALLBACK or for SMS only. However, for the SMS only case, LAU is not necessary since the MT-SMS can be sent by SGSN. By omitting CS domain procedures, the signalling load and the complexity of UE can be reduced.
Proposal 3:

For Rel-11 UE is both capable of 2G/3G and LTE access, if the UE is used for PS only and SMS scenario, it shall operate in PS Mode of operation in 2G/3G access.

The most notable benefit of the proposed architecture is it does not change any network entity and interfaces. 

Since the behaviour of 2G/3G/LTE RAT capable needs be changed, whether any enhancement is needed for supporting pre-Rel 11 2G/3G/LTE RAT UE is FFS. 

3
Proposal
It is proposed:

· to discuss above proposals and;
· to agree the proposed architecture base on default MSC concept for inclusion in 23.888;

********** Proposed changes in TR 23.888 *********
6.x
Solution – Default MSC for SMS delivery with PS only subscription
6.x.1
Problem Solved / Gains Provided

See clause 22.101 clause 25.b “Packet Switched (PS) only” and clause 5.8 "Key Issue – MTC Device Trigger".

6.x.2
General
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Figure 6.x.2-1: Architecture based on Default MSC concept
Depicted in Figure 6.X.2-1 is an architecture based on default MSC concept, by including Gd interface as a deployment requirement. 
The “default MSC” shown in the figure can be a standalone network entity, which can be simplified to only handle SMS and CS registration procedure.

There are no changes to existing network entity, interfaces and protocols such as NAS or AS..

For 2G/3G UE that only require PS services and SMS, it shall operate in PS mode of operation.

For LTE UE that only require PS services and SMS, there are no changes on UE side. During the combined ATTACH/TAU procedure, the UE shall signal “SMS only” to the network.

For UE is both 2G/3G and LTE capable that only PS services and SMS, the UE shall operate in PS Mode of operation in 2G/3G access, and signal “SMS only” to the network in the combine ATTACH/TAU procedure in LTE access.
6.x.3
Impacts on existing nodes or functionality
No.
6.x.4
Evaluation

Benefits:
-
Reduces the signalling load related to CS domain procedures, especially reduce the signalling load for HSS.
-
No changes for MME, SGSN and HLR;

-
No changes to the AS or NAS protocols; 
Drawbacks:
-
Gd interface shall be deployed;

-
Changes needed for UE is both 2G/3G and LTE capable.
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