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1. Introduction
The stage 2 specifications specify PS-only service provision which implies a subscription that allows only for services exclusively provided by the PS domain. While a subscription intended for PS-only service provision may allow also for SMS services via CS domain to provide a UE with SMS services in situations when serving node or network don’t support SMS via PS domain NAS. The existing subscriber data "Transfer of SM option" has some impact on the PS-only service provision.
2. Discussion
Two indications are specified for the PS-only service provision:

· "PS-only-enforced", indicates that the subscription doesn’t contain any CS subscriber data.

· "PS-only-enabled", indicates that the PS subscriber data allow for SMS services and the home PLMN supports SMS services via PS domain NAS, which is independent of whether there is any CS subscriber data stored in the HSS or not. The HSS may be configured per visited PLMN whether SMS services via PS domain NAS are supported and wanted.
These indications if received may be used by the MME/SGSN to decide whether to perform an IMSI Attach or LAU procedures with the CS domain.
The existing subscriber data "Transfer of SM option" stored in the HSS/HLR for a GPRS subscription indicates which path should be used for transfer of Terminating Short Message when GPRS functionality is not supported by the GMSC, i.e. the GMSC does not support to receive two numbers from the HSS/HLR. Excerpts from the TS 23.008 for "Transfer of SM option" as follows.
· transfer of SM via the MSC when GPRS is not supported in the GMSC: this option is used to indicate that SM shall always be sent via the MSC when the GMSC does not support the GPRS functionality;

· transfer of SM via the Gn/Gp-SGSN when GPRS is not supported in the GMSC: this option is used to indicate that SM shall always be sent via the Gn/Gp-SGSN when the GMSC does not support the GPRS functionality.
In the case the SMS-GMSC does not indicate its support of receiving of the two numbers from the HSS/HLR, the HSS/HLR sends only MSC number or SGSN number to the SMS-GMSC when receiving MAP_SendRoutingInfoSM.
At the time the HSS/HLR receives update location request for a specific subscriber from the MME/SGSN, the HSS/HLR is unable to know whether the SMS-GMSC serving SMS for the subscriber subsequently supports GPRS or not. It comes to that there is some dependency between "Transfer of SM option" and "PS-only-enabled" in the HSS/HLR. 
· If "Transfer of SM option" is set to transfer of SM via the MSC when receiving of two numbers is not supported in the GMSC, the HSS/HLR cannot indicate "PS-only-enabled" to SGSN whatever "PS-only-enabled" itself allows SMS services via PS domain NAS or not. This is to avoid the case the HSS/HLR only provides MSC number to the SMS-GMSC in the response of routing request for SM but the SGSN did not perform IMSI Attach with CS domain, which would lead to a failure of the Terminating Short Message delivery. 

The "PS-only-enabled" could still be sent to MME since the MME is more like an MSC to the HSS/HLR and SMS-GMSC.
· If "Transfer of SM option" is set to transfer of SM via the SGSN when receiving of two numbers is not supported in the GMSC, there is no impact on the indication of "PS-only-enabled" to the SGSN and the MME, but delivery of Terminating Short Message would fail in the case the SMS-GMSC does not support receiving of two numbers and the UE is attached at the MME. So it is proposed to not set Transfer of SM via the SGSN if the HPLMN is able and willing to provide SMS in MME.
The "Transfer of SM option" does not have impact on "PS-only-enforced" indication, it should always be sent to the MME/SGSN in the case the subscription doesn’t contain any CS subscriber data in order to save Gs/SGs signaling between MME/SGSN and MSC.
Considering subscription data may be shared by the MME and the SGSN of a combined node, it is proposed to have separate "PS-only-enabled" indication for MME and SGSN respectively.

If there is SMS Router deployed in the HPLMN, the impact of SMS-GMSC supporting GPRS or not on "PS-only-enabled" might be relieved. The HSS could always return two numbers (if there are) to the SMS Router in the response of SendRoutingInfo request, and the SMS Router chooses via which node (SGSN or MSC/MME) the SM is first to be sent.
The impact of SMS-GMSC supporting GPRS or not on "PS-only-enabled" might also be skipped in the case SMPP protocol is used for SMS interworking between PLMNs, in which case the SMS-SC/SMS-GMSC in the receiving PLMN may be involved to communicate with the HSS/HLR in the same PLMN, and the SMS-GMSC in the receiving PLMN could always indicate support of GPRS to the HSS/HLR in SendRoutingInfo request if the receiving PLMN wants to support "PS-only-enabled" in both MME and SGSN.
3. Proposal

It is proposed to specify:

· in the case there is no SMS Router deployed in the HPLMN to be able to receive two addresses (SGSN and MSC) from the HSSS/HLR and to choose via which node (SGSN or MSC) the SM is first to be sent, and no SMPP protocol used for SMS interworking, the HSS/HLR shall not indicate "PS-only-enabled" to the SGSN if "Transfer of SM option" is set to transfer of SM via the MSC for the case GPRS functionality is not supported by the GMSC, and have separate "PS-only-enabled" indications for MME and SGSN respectively. 
· add a note in 23.008 for the definition of Transfer of SM parameter, e.g. in the case there is no SMS Router deployed in the HPLMN to be able to receive two addresses (SGSN and MSC) from the HSSS/HLR and to choose via which node (SGSN or MSC) the SM is first to be sent, and no SMPP protocol used for SMS interworking, transfer of SM via MSC is used if the HPLMN is able and willing to provide SMS in MME.
