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Abstract of the contribution: This contribution discusses how to support Stage 1 requirements on PS only subscription.
Background

SA1 Requirement (TS 22.101, section 25.B):

 “For the Packet Switched Only MTC Feature:

· A network operator shall be able to provide PS only subscriptions with or without assigning an MSISDN.

· Remote MTC Device triggering shall be supported with or without assigning an MSISDN.

· Remote MTC Device configuration shall be supported without the use of an MSISDN.”
Discussion

This document discusses Qualcomm position for the “PS only” feature.
First of all, it is important to define what exactly a “PS only subscription” is. There are two possibilities:

1. The UE is only allowed to register to the PS domain:

· In E-UTRAN, the MME accepts registration for “EPS only”, in UTRAN combined registration is successful only for PS in NMO I, LAU / IMSI registration is rejected. 

· UEs can be configured to be PS only according to this definition today.

2. The UE is allowed to register to CS for SMS service only (no CS voice service allowed) and PS
· Once subscription allows CS registration for SMS, it is confusing for the UE that CS registration may not be successful due to subscription. Either the UE is allowed to use SMS through CS domain or not. How the NW is deployed should be transparent to the UE. Note that a UE today expects the CS registration to be successful.
It is important to keep in mind the following:

· The protocol stacks for GPRS and EPS in the UE are heavily interconnected and it is important to keep UE registration consistent across RATs, i.e., either CS and PS are enabled in all RATs, or only PS is enabled in all RATs.
· SMS over IP networks (IMS) may be supported at the UE and by the HPLMN, so any solution should take that into account. In our view, it is a misconception that supporting IMS protocol is expensive at the UE. It may be the case from a network perspective, but it would not substantially increase the cost fo the device. 
Proposed Solution
If SMS over IP networks is supported by the HPLMN and the UE is IMS capable, the UE can be a configured as a PS only device:
· In EPS, performs attach for EPS only

· In GPRS, the UE performs GPRS attach only

· To cover for roaming scenarios, the following logic could be added to the UE, if  “SMS not available”, the UE enables CS domain within that PLMN. 

If IMS is not supported at a UE supporting E-UTRAN, then the only available SMS delivery method in EPS is SMS over SGs. This means that at the NAS, the UE needs to be have PS and CS enabled. For a UE supporting GPRS/EPS, at NAS the UE will have both CS/PS enabled in E-UTRAN and GERAN/UTRAN. 

Given the conclusions in 23.842, it is proposed to agree to the following conclusions. 
1. The NW topology (whether it is possible for the NW to avoid MSC for SMS service) shall be transparent to the UE. This allows support for any UE’s release. Note that this is preferable as user subscription is not tied to the release of the UE.
2. For E-UTRAN: 

a. The UE performs combined IMSI/EPS registration, it may also indicate “SMS only” in the TAU/attach request.

b. If the UE subscription indicates “PS only”, the MME accepts the combined registration with “SMS only” indication. The MME may not establish an SGs interface with an MSC, but rather establish directly an interface with the SMS-SC. In that case, the MME supports some MSC functionality to provide the UE with expected CS domain information.

3. For GPRS, NMO I (equivalent solution with E-UTRAN case) or MTC specific NMO I for UE configured for MTC:

a. The UE performs combined IMSI/GPRS registration.

b. If the UE subscription indicates “PS only”, the SGSN accepts the combined registration. The SGSN may not establish a Gs interface with an MSC, but rather establish directly an interface with the SMS-SC. This is transparent to the UE as in the E-UTRAN case. . In that case, the SGSN supports some MSC functionality to provide the UE with expected CS domain information. An advantage of this approach is that the UE is consistently remaining CS registered (from UE point of view) while moving between 2G/3G and E-UTRAN.

Another alternative that has been discussed, is that the SGSN may accept the RAU only. The UE will remain registered to the PS domain. One problem with this approach is that in order for this to work, the UE needs to act as PS only device while in GERAN/UTRAN, while reenabling CS when moving to E-UTRAN. This inconsistency is not desired in the UE NAS layer.
c. Voice call attempts are rejected. Note that since subscription indicates that no CS voice is allowed, this is not detrimental to user experience.
d.  SMS over SGSN shall be preferably selected by UE. 
Note that SMS over SGSN is already supported as per current specifications in the UE. The UE can be configured with “PS only” or “PS preferred”. If UE doesn’t know whether SMS over SGSN is support, the UE may try sending SMS over SGSN first and fallback to MSC if sending SMS via SGSN fails.

As per TS 24.011, Rel-5:

2.6        MS support for SMS over GPRS

If the MS is attached to GPRS and the circuit-switched domain, and an SMS transfer via GPRS fails either due to a reception of an RP-ERROR message with cause #69 or due to the complete lack of network response, then the MS shall take the following actions:
· The MS shall use the circuit-switched domain instead of GPRS for SMS transfer for an implementation dependent time. When a different PLMN is selected, if the MS preferred method is the sending of SMS over GPRS, the MS shall revert to trying an SMS transfer via GPRS.

4. For GPRS, NMO II/III and no MTC specific NMO I configuration:

a. A UE performs separate CS/PS registration.

b. Both the MSC and the SGSN accept the registration. MSC enforces the PS only registration by rejecting voice call attempts.  

NOTE:
In this NW topology, MSC is not avoided. However, this can be avoided configuring the MTC device to act as if the NW was NMO I (Rel.10 onwards MTC device).

A major advantage of this approach is that it has no UE impact, and NWs can gradually begin supporting a PS only topology without any need to reconfigure a UE. 

An operator may also configure MTC devices with the "NMO_I_Behaviour" bit in the NAS configuration MO (24.368 OMA DM or 31.102 USIM) to avoid LAU’s in case of NMO II/III.

From 24.008:

The behaviour of the MS with respect to NMO I is determined by the combination of PS domain specific system information IE as defined in subclause 10.5.1.12.3 and the setting of the parameter "NMO_I_Behaviour" in the NAS configuration Management Object as specified in 3GPP TS 24.368 [135] or in USIM file NASCONFIG as specified in 3GPP TS 31.102 [112]:

-
If the parameter "NMO_I_Behaviour" in the NAS configuration Management Object is set to the value of "1", the bit 2 "NMO I" of system information as described in figure 10.5.1.12.3/table 10.5.1.12.3 is applied; or

-
if the parameter "NMO_I_Behaviour" in the NAS configuration Management Object is set to the value of zero or is not provisioned, the bit 1 "NMO" of system information as described in figure 10.5.1.12.3/table 10.5.1.12.3 is applied.

Conclusion

The proposed approach has the main advantage that it does not require any UE modifications, which avoids backward compatibility issues and/or the need for support capability exchange. It also gives operators full flexibility on deployment of PS only feature, as it is completely transparent to MTC devices which may already be in the field. 

Also, by allowing CS registration, SMS is always available for device triggering and/or device configuration.

We propose to add the following text to TS 23.682:
* * * First Change * * * 
4.5.x
PS-only Service Provision

PS-only service provision comprises functionality for limiting a subscription and the UE using that subscription to obtain services only from the PS domain. The HSS maintains and provides the subscription type “PS-only”, enables the user for data services and SMS.
For HPLMN’s supporting IMS, and IMS capable UEs, the UE is configured as a PS only device, and performs GPRS only registration in GERAN/UTRAN and EPS only registration in E-UTRAN. For roaming scenarios, if SMS over IP networks is not avilable, the UE may enable CS domain. The UE disables CS domain when performing PLMN reselection.
For the case where IMS is not supported, the UE has CS and PS enabled.
· When the UE camps on E-UTRAN:

-
The UE performs combined IMSI/EPS registration, it may also indicate “SMS only” in the TAU/attach request.

- 
If the UE subscription indicates “PS only”, the MME accepts the combined registration with “SMS only” indication. The MME may not establish an SGs interface with an MSC, but rather establish directly an interface with the SMS-SC. In that case, the MME supports some MSC functionality to provide the UE with expected CS domain information.
-
When the UE camps on GERAN/UTRAN, NMO I or UE configured for MTC specific NMO I :

-
The UE performs combined IMSI/GPRS registration. The UE should be configured UE can be configured with “PS only” or “PS preferred” for SMS delivery. If UE doesn’t know whether SMS over SGSN is supported, the UE tries sending SMS over SGSN first and fallback to MSC if sending SMS via SGSN fails.
-
If the UE subscription indicates “PS only”, the SGSN accepts the combined registration. The SGSN may not establish a Gs interface with an MSC, but rather establish directly an interface with the SMS-SC. The SGSN supports some MSC functionality to provide the UE with expected CS domain information, making the netowrk topology transparent to the UE. If the UE attempts a voice call, this is rejected by the network.
-
When the UE camps on GERAN/UTRAN, with NMO II/III:

-
The UE performs separate CS/PS registration.

-
Both the MSC and the SGSN accept the registration. MSC enforces the PS only registration by rejecting voice call attempts.
* * * End Changes * * * 
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