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Abstract of the contribution: Discusses the options of co-existence between data-centric UEs using SMS-only SGs and voice centric UEs.

1. Introduction
At SA2#74, CRs S2-094958 (Rel-8) and S2-094959 (Rel-9) were approved for the modification of TS 23.272 in support of SMS via SGs for LTE data-only devices. Additionally, SA2 sent LS S2-094953 to CT1 informing them of these CRs are the potential impacts to the Stage 3 specifications. 

This paper analyses the modifications to TS 23.272 with a view to understanding the impacts on the current system for support of voice calls and SMS following the logic agreed in TS 23.221 at SA2#73. 

2. Discussion
We assume that the “SMS-only” is an additional value in the combined EPS/IMSI attach and combined TA/LA NAS messages, so the combined attach / combined TA/LA without the “SMS-only” indication will look entirely the same as the combined attach / combined TA/LA for CSFB. So in the rest of the document the terms “combined attach for CSFB” and “combined attach without the SMS-only” indicator are considered identical.
Based on the agreed SA2 CRs S2-094958 (Rel-8) and S2-094959 (Rel-9) the following needs to be emphasized:

· The network procedures for IMSI attached UEs are no different between UEs that have sent “SMS-only” and UEs that have not sent “SMS only”. Effectively, the difference between containing the “SMS-only” parameter is about providing a good enough indication to the network to admit UEs with different preferences and/or capabilities to the CS domain. The MME either implements a static MSC selection to establish SGs in what we call “SGs for SMS only” (i.e. there is a possibility that the MSC will get overloaded if lots of voice traffic is generated) whereas the MME implements a distributed MSC selection to establish SGs in what we call “full CSFB” (i.e. it is dimensioned appropriately for voice).
· The optionality of the text highlighted below regarding the rejection of the paging request with “cn-domain” indicator means that the operator that admits UEs in the CS network (by accepting the IMSI-attach) cannot have control over whether UEs will accept voice calls. 


If the UE indicated ‘SMS-only’ during Mobility Management procedures, it may reject the paging 
message with "cn-domain" set to CS by sending an Extended Service Request (CS Fallback Indicator, 
Reject) message towards the MME. Upon receiving the Extended Service request (CSFB, Reject), the 
MME sends CS Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure 
stops.
· In the mean time after the agreements in SA2#74 there was extensive email discussion on the CT1 reflector, where it was proposed the principle of “MME filtering” where the MME will filter DL paging requests for voice/LCS etc for UEs that have performed “IMSI attach” using the “SMS-only” indicator. Hence it is assumed that the aforementioned text on TS 23.272 will need to be revised, if the principle of MME filtering gets agreed.  

In order for the UE to achieve the maximum in terms of support for voice/SMS it is necessary to provide good enough information of the “UE’s intentions and capabilities” to the network, for the network to decide whether to admit the UE on CS. For example, it may be acceptable to admit data-centric UEs that have voice capabilities because it is perceived that they will rarely receive voice.

In practice, we foresee the following categories of UE behaviour:

1. Voice Centric 

2. Data Centric with voice capability 

3. Data Centric without voice capability 

Note: This is not necessarily a fixed behaviour per-specific UE, but can also be manipulated through UI settings, application availability or other settings in general out of scope of the current standards.

Therefore, from the network perspective, it depends on whether we require all three categories to be handled separately in the case of the “static MSC selection” deployment scenario, commonly known as “SGs for SMS only”.

Problem #1: With the current procedures (in S2-094958 and S2-094959) the network cannot differentiate and treat differently cases 1 and 2 listed above.
Currently based on TS 23.221 the UEs that requires voice service (voice centric) will reselect to CS RAT if voice cannot be supported in the PLMN (i.e. receive cause#18). Based on the text agreed in S2-094958 and S2-094959, highlighted below: 

If the UE requests combined EPS/IMSI Attach Request without the "SMS-only" indication, and if the network supports SGs for SMS only, the network shall perform the IMSI attach for SMS but not for CSFB and the MME shall indicate in the Attach Accept message that the IMSI attach is for SMS only.
The MME would therefore create an SGs association for “SMS-only” even for UEs behaving in a voice centric way since it does not have an indicator to differentiate between case 1 and case 2. Therefore an SGs association will be created by the network unecessarily even for the voice centric UEs even though they will be transient from the LTE network based on the “voice centric” behaviour defined in TS 23.221.
Solution 1: Provide some configuration in the MME to allow the MME to make the decision itself on whether to admit UEs (i.e. perform the SMS via SGs).
For “SGs for SMS only”, one approach is that we set the “SMS-only” in the combined attach only when the UE does not want voice (i.e. only case 3). 
· In case 3 the UE identifies its capability (i.e. data centric without voice) by including the “SMS only” flag in the combined Attach, hence the network succesfully performs IMSI-attach for this UE. 
· In cases 1 and 2 the UE did not include the “SMS only” flag in the Attach; hence the network does not perform IMSI-attach for this UE. 

When a UE does not include the “SMS-only indicator” in the attach-type, the MME (that supports SMS via SGs association) may perform the IMSI-attach to establish the SMS via SGs association based upon configuration on the MME. In this solution as the MME does not know from the signalling whether the UE is voice centric or data centric, it may decide to admit all UEs (as per the 23.272), and in that case we do not optimise the case where there are many voice centric UEs. 

On the other hand, the MME may decide not to admit any of these UEs (that did not indicate “SMS-only”). In this case, to allow the network to differentiate cases 1 and 2, the network in response can send a new cause value in the Attach-Accept (e.g. “SMS via SGs only available”) that can trigger the UE to do the following:

· In case 1 (voice centric) the UE reselects to CS RAT similar to the case when cause #18 is returned as per 23.221 voice centric procedures. 

· In case 2 (data centric with voice capability), the UE will trigger a combined TA/LA with “SMS-only” indicator. This approach is termed the “two step” approach. 

For voice centric UEs, the solution is optimised as no SGs association is set up. 

For data centric UEs, the solution may not be optimised in the case that there are many data centric UEs with voice capabilities.

The decision on which way to go for Solution 2 requires the operator to manage roaming agreements such that there is knowledge of the pool of UEs that are voice centric and those which are data centric, in terms of how to best optimise the solution. For example, it may be ok to have the unnecessary SGs association for voice centric UEs if the majority of UEs that attach will be data centric. On the other hand, it may be ok to have the two-step approach as there may not be so many data centric UEs with voice capabilities. This may have to be revisited in every Release.
The following figure summarises the solution:

[image: image1.emf]UE

MME

SMS Only 

(No CSFB)

CSFB (No 

SMS-only)

Full 

CSFB+SMS 

(distributed 

MSC 

selection)

SMS-Only 

(static MSC 

selection)

Nothing

1.1

1.3

1.2

2.1

2.2

2.3

UE

MME

SMS Only 

(No CSFB)

CSFB (No 

SMS-only)

Full 

CSFB+SMS 

(distributed 

MSC 

selection)

SMS-Only 

(static MSC 

selection)

Nothing

1.1

1.3

1.2

2.1

2.2

2.3


· 1.1 - Attach Accept (distributed MSC selection)
· 1.2 – Attach Accept (static MSC selection)
· 1.3 – Cause #18

· Existing 23.221 behaviour

· 2.1 – Attach Accept (distributed MSC selection)
· 2.2 – Cause #XX (SMS via SGs only available)
· Voice Centric UEs: Reselect to CS RAT
· Data Centric UEs: Perform Combined TA/LA with “SMS-only”
· 2.3 – Cause #18
· Existing 23.221 behaviour

It has to be noted that the best choice between these three approaches in terms of the amount of signalling will depend on the mix between UEs acting in “voice centric” way, “data centric with voice capabilites" and “data centric without voice capabilities” and may be revisited in every Release. 
Solution 2: Indicate “voice centric”(CS/PS mode 1) or “data centric”(CS/PS mode 2) in the attach (and TAU) only for the purpose that the MME can make an informed decision of whether to perform the SGs association. 
If the “two-step” approach for case 2 cannot be accepted (due to extra signalling procedures, even though this is similar to the option for the case already included in 23.221 where the UE is IMS preferred CS secondary when the UE initially performs an EPS attach) then we may need an extra indicator in addition to the “SMS-only” indicator to differentiate between the cases analysed above. This indicator (which indicates that the UE is voice centric or data centric when performing the Attach or TAU) could be achieved in a number of ways from a protocol point of view and could be used in conjunction with the “SMS-only” indicator. 

When the MME (that supports SMS for SGs) receives value “combined EPS/IMSI attach for voice centric” it shall not establish the SGs association.

When the MME (that supports SMS for SGs) receives value “combined EPS/IMSI attach for data centric” or “SMS-only indicator”, it shall always establish the SGs association.

The “SMS-only indicator” is provided for the purposes of filtering requests at the MME that supports full CSFB, to allow a UE that did not include the “SMS only indicator” to receive voice calls.

Alternatively, the indications for CS/PS Mode 1, CS/PS Mode 2 and SMS-only may be provided in separate information elements. Similarly, “SMS-only” and “CS/PS Mode 1” or “CS/PS Mode 2” will need to be indicated in the TAU.
Conclusion #1: Solution 1 is not a fully optimised solution but through careful MME configuration may be an acceptable way forward. On the other hand solution 2 is a fully optimised solution. Depending on the discussion, one of these solutions may be chosen or the problems identified in this paper may not be perceived as problems. Nevertheless, if a solution is agreed upon, we’d be happy to incorporate these changes in the proposed CRs for the “SMS over SGs” solution.
=//=
Open Issue#1: It is not defined in stage-2 what “extra” configuration will be needed for SMS on top of what was recently agreed for voice in e.g. TS 24.167
The obvious way forward will be that we define configuration parameters in TS 24.167 for SMS as we currently do for voice. Given though that SMS has (now) 2 possible alternative mechanisms (i.e. SMS over SGs and SMSIP) and we need to also combine this with voice the number of different alternatives and options is going to become too large. Hence we propose to make some assumptions that will reduce the number of options and will make the domain/RAT selection process easier
As it is been defined already in TS 23.221 UEs acting in a “voice centric” way would always try to ensure that voice is possible. Hence the availability of voice will determine their selection of domain/RAT, SMS service will be supported on the same RAT as the one selected after the current procedures defined TS 23.221. For example a UE that is configured to use VoIMS will also use SMS over IP or if the UE has reselected to CS RAT due to “Voice over IMS Supported Indicator” was not present the UE will also use SMS (e.g. following the procedures defined in TS 23.040) in this RAT or if the UE uses CSFB for voice, it will use the CSFB for SMS.
Assumption #1: SMS service is provided on the same RAT as voice for UEs acting in a “voice centric” way.

On the other hand as it has been agreed already in LS S2-094953; “if the UE is “data centric” and indicated “SMS-only” during EPS/IMSI attach and the network does not support SGs, the UE stays in E-UTRAN without any SMS support”. This means that the current domain/RAT selection defined in TS 23.221 is not to be disturbed by the addition of SMS in the voice selection mechanism. 
Assumption #2: If the UE is “data centric” and indicated “SMS-only” during EPS/IMSI attach and the network does not support SGs, the UE stays in E-UTRAN without any SMS support
Conclusion #2: Based on the above two assumptions we propose not to have any extra configuration parameter in the OMA DM MO specifically for SMS service. The current 4-values in the parameter “Voice_Domain_Preference” in TS 24.167 can be editorially modified in order to cover also SMS services for voice and data centric UEs. 
=//=

Open Issue #2: It is not defined in which conditions a UE is using the “SMS-only” indicator in the combined EPS/IMSI attach

Currently the configuration parameter “Voice_Domain_Preference” determines whether a UE initiates combined or EPS/IMSI attach. It is not yet defined upon which conditions the UE should also include the “SMS-only” indicator. It is only stated by the LS S2-094953 that 
“SA2 has considered the implications of supporting SMS for data centric UE’.  For such devices, SA2 has concluded that some system corrections are required to enable the reuse of the existing SGs based mechanisms for SMS delivery over E-UTRAN access”

Nevertheless (as it was stated above) it may be the case that UEs behaving in a “Data centric” way may also support voice, hence it may be preferable for these devices to perform combined EPS/IMSI attach without the “SMS-only” indicator (and hence receive SMS support in the domain that is chosen for voice). In addition these devices will also commonly split ME-TE devices which effectively mean that their capabilities may change flexibly (e.g. installing voice soft-client in a laptop, or come installed with a new version of the dialler). 

As it has been already mentioned the MME is currently able to provide SMS over SGs even for UEs that perform combined EPS/IMSI attach without “SMS-only” indicator.
Conclusion #3: Based on the above we propose that the choice of using the “SMS-only” indicator or not in the combined EPS/IMSI attach is an implementation issue and will depend on the device capabilities with regards to voice. 
3. Proposal
Based on the above conclusions, we will propose Stage 2 CRs to 23.272 and TS 23.221 for the implementation of these changes.

We ask SA2 to comment on the analyses provided in this paper.











































