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This paper discuss two issues related to ISR and SMSonly Co-existing scenario and propose solutions for those two issues.
ISSUE 1:
In order to support SMSoverSGs feature (i.e SMSonly feature), it was supposed to use the architecture of CSFB in the network at the very beginning when SA2. However, for those operator do not need CSFB but SMSonly, the use of CSFB architecure for SMSonly has some drawbacks, and hence an optimization was introduced in approved TD S2‑094958 [1].  
-----------start of excerption, from [S2‑094958], Reason for Change-------

Existing CSFB solution in TS 23.272 has some drawbacks when applied to a SMS only service (for data-centric devices):
1.
It requests to modify MSCs surrounding the areas where LTE is deployed;

2.
It requests to properly configure the MME with the identity of the MSC to be reached at a combined IMSI+EPS attach, and this is painful as it correlates LTE configuration (TA and possibly LTE cells) with legacy 2G/3G configuration (MSC areas/LA);
Therefore, it is proposed to introduce an optimization to CSFB, which does not request any TA/LA correlation in MME configuration and allows to only upgrade a few MSCs in the VPLMN: if combined EPS/IMSI Attach is requested only for SMS service, a LA independent from geographical area can be used.
-----------end of excerption from [S2‑094958], -------
For the above optimazition, we name the only one MSC/VLR assoicated with the LA which is independent from geographical area as default MSC.

For ISR and SMSonly co-existing scenario, two alternatives was proposed in S2-096968 [2] and one was selected by SA2#76 and implemented in the S2-097380 and S2-097374, and approved. 
----------------start of excerption, from [S2‑097380], the last Change-------

8.2.5f
Mobile Terminating SMS when ISR is active and SGs is active between MSC/VLR and MME

When the MME receives the SGs Paging message for SMS, and ISR is active, and the UE is in idle mode, the MME sends the S1 interface paging message to the E-UTRAN (using the S-TMSI as temporary identity) and sends a CS paging message to the SGSN using the MSC TMSI as temporary identity (unless the MSC did not allocate a TMSI, in which case the IMSI is used for paging).
The UE is paged on E-UTRAN and by the SGSN on GERAN and/or UTRAN. For GERAN, the SGSN sends a PAGING CS message to the BSS (see TS 48.018 [zz]). For UTRAN, the SGSN sends a PAGING message to the UTRAN (see TS 25.413 [aa]) with the CN Domain Indicator set to ‘CS domain’.  The UE responds on the cell on which it is camped. When camped on E-UTRAN, the UE responds to the MME. When camped on GERAN or UTRAN, the UE responds to the MSC.
-------------- end of excerption from [S2‑097380], the last Change-------
For the above highlighted sentence in yellow, which require SGSN send a CS paging message to the SGSN, may have some problems when applied to the network that adopted the optimization introduced by [S2‑094958]. In this optimization, the MME establish SGs with MSC/VLR which is not one of those MSC/VLR which surrounding the areas where the MME served. Please refer to following figure 1, the MSC-1 and MSC-2 are MSCs which surrouding the areas that the MME-3 served, and the MSC-d is the only MSC which supports SGs. If an UE requst SMSonly, the MME-3 will extablish SGs with MSC-d.

[image: image1]
Figure 1 An optimazied Network deployment for SMSonly and ISR activated co-existing scenario
According to the TS23.272, upon the receiption of the SMS forwarded from the SMS-GMSC, the MSC will send a Paging message to the MME, and the MME will initates PAGING in LTE coverage and send a CS PAGING to SGSN at the same time. When camped on UTRAN/GERAN, the UE will get the CS PAGING and respond the network with a CM_SERVICE_REQUEST message. In this scenario, it is not possible for the RNC-1 to route the message to the MSC-d due to there is no Iu-CS interface between the RNC-1 and MSC-d. However, this CM_SERVICE_REQUEST message can be send to MSC-1. The MSC-1 does not has MM context of this UE and can fetch it from the registered VLR, that is MSC-d in this case, and this CM_SERVICE_REQUESTE can be accepted by the MSC-1. However, the MSC-1 does not have the MT-SMS, and the MT-SMS was buffered in MSC-d. So, the UE still can not get MT-SMS from the MSC-1 in this case.

For the above problems, we can find out two methods:
1. The MME send the CS-PAGING to the SGSN as current spec required: When UE camped on UTRAN and get CS PAGING for MT-SMS, it reselect to E-UTRAN to get the MT-SMS. The advantage of this method is the UE can get the MT-SMS in time. The major concerns may raised are 1) there may not have E-UTRAN coverage when UE try to re-select to E-UTRAN, so, the possibilty that the UE do not get the MT-SMS still exist, 2) the UE’s implementation may become more complex . Regarding 1), the SC should be notified and the SC will send the MT-SMS to the SGSN. This may cost more power comsumption of the UE. 
2. The MME does not send the CS-PAGING to the SGSN: If the MME receive paging messages from the default MSC/VLR, e.g. MSC-d in figure 1, the MME does not send the CS-PAGING to SGSN. When UE camped on UTRAN/GERAN, the MSC-d will not get paging response and shall report the delivery failure with the SC. Then the SC can send MT-SMS to the SGSN. The advantages of this method are 1) the UE’s implementation is not touched. 2) The network resources needed for the MT-SMS may be samall compared with method 1. The disadvantages is that the delivery time of the MT-SMS may need more time.
Regarding that the SMS is not a real time service and the delay of the SMS is a kind of normal user experience, in order to simplify the implementations of the UE and the network, it is proposed that to select method 2 as a way forward.

Proposal 1: In the ISR activated and SMSoverSGs co-existing scenario, when MME receives SGsAP-PAGING-REQUEST messages from the default MSC/VLR, the MME does not send CS-PAGING to SGSN.
ISSUE 2:
For SMSoverSGs feature, UE is required to do Combined ATTACH/TAU with SMSonly indication to get SMSonly services. But for SMSonly UE(i.e. UE only require SMS, but no CS-VOICE), which locaiton update procedure, i.e. RAU or Combined RAU, to be initated when the UE re-select UTRAN or GERAN still needs more consideration.

On E-UTRAN side,according to TS24.301, UE is considerd as both IMSI and EPS attached if UE require SMSonly and get SMSonly from the network during the combined EPS/IMSI attach and/or combined TA/LA updatding procedure. 
On UTRAN/GERAN side,according to the Subclause 6.3.2 of TS23.060, (1) When the MS is both IMSI and GPRS-attached, the LA and RA updating is done in a co-ordinated way to save radio resources if supported by the network operation mode(such as in network operation mode I) and (2) An MS in class‑C mode of operation never makes combined RA / LA updates. 

Consideration a)

Regarding the legacy data card MS, it may only able to operate in class-C mode. For dual mode (LTE and 2G/3G) data card, it may only operate in class-C mode when camped on 2G/3G. For such dual mode data card, it is obvious that there is a contradication: dual mode data card which require SMSonly must do combined RAU because it is EPS and IMSI attached, but such dual mode data card lacks the capablity to do LAU or Combined RAU/LAU when camped in 2G/3G.
Consideration b)

Because SMSonly UE is considered as EPS and IMSI attached in E-UTRAN, we suppose it is also GPRS attached and IMSI attached in the UTRAN/GERAN. So, the UE should perform separate LAU or Combine RAU when camped in 2G/3G.

According to the subclause 5.5, when the SMSonly UE performs the Combined RAU in UTRAN, the SGSN never indicates ISR activated in the RAU accept message. In this case, the network will not get the benefits of the ISR feature. Furthermore, due the deactivation of ISR, the SGs interface will be teardown and the Gs interface will be established if the network supports Gs. If the network does not support Gs, the UE will perform a separate LAU. In this case, the UE is registered on MSC/VLR just for SMS service! This will cause lots of updating singalling bewteen MSC/VLR and HLR, MME and MSC/VLR when the UE moves between 2G/3G and LTE.
Basically, RAU is performed by UE who want PS servcis and Combined RAU is used for UE who wants both PS and CS services. It is really an interesting thing that the SMS can also be delivered to UE through both CS domain and PS domain (Note, we are not talking about the SMS over IP case). For the SMS delivered thourgh PS domain, the MT-SMS is send to SGSN by SMS‑IWMSC. In this case, GPRS attached UE in 2G/3G can also get SMS services.
Based on above considerations, in order to get the benefits of ISR and reduce the signalling load of the network, it is proposed that the UE has been configured to SMSonly to operate in CLASS-C mode and only does RAU rather Combined RAU or seperated LAU when camped in 2G/3G.
Proposal 2: In the ISR activated and SMSoverSGs co-existing scenario, if the UE has been configured to use SMS over SGs, it never does LAU and Combined RAU when camped in UTRAN/GERAN.
Conclusion:
It is propsoed to discuss the above issues and agree the proposal 1 and 2, and related CR in S2-101408,S2-101409 .
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