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1   Introduction

There are several open issues for further discussion that have been captured in the agreed way forward (in R3-161959 [1]) on “Light Connection” in the last RAN3 meeting. This document is intended to discuss the possible impact on “Messages-Waiting” function in SMS, which has been widely used in the deployed networks in support of “UE presence” related features. Based on the analysis it is also proposed for RAN3 to provide a solution to fix the identified issue. 
2   Discussion

One of the main objectives of this WI (as defined in RP-160540 [2]) is “signalling reduction to CN over S1 interface due to mobility and state transitions by hiding them from CN”.  Furthermore the following agreements have been made in the last RAN3 meeting:
-
eNB maintains the S1 connection while the UE is lightly connected;

-
eNB initiates RAN paging when it receives the DL data from SGW;
… …

While hiding mobility and state transitions from CN would help with signalling reduction to CN, it may impact the legacy functionalities, such as “Messages-Waiting” function in SMS. SMS has been specified in TS23.040, and TS23.272 specifies the SMS procedures when the UE is EPS/IMSI attached and the NAS signalling based SMS transfer is chosen by the UE and/or the home PLMN for delivering short messages. In particular, as part of SMS the functionalities Messages-Waiting and Alert SC have played important role in the deployed networks to enable the “UE presence” related features, e.g. to support voice mail.
“Messages-Waiting”
The Messages Waiting is the service element that enables the PLMN to provide the HLR, SGSN/MME and VLR with which the recipient UE is associated with the information that there is a message in the originating Service Centre waiting to be delivered to the MS/UE. The service element is only used in case of previous unsuccessful delivery attempt(s) due to temporarily absent mobile (or UE with SIM’s memory capacity exceeded). This information, denoted the Messages Waiting Indication (MWI), consists of Messages Waiting Data (MWD), the Mobile-station-Not-Reachable-for-GPRS (MNRG), the UE-Not-Reachable-for-IP (UNRI), the Mobile Station Not Reachable Flag (MNRF), the Mobile-Not-Reachable-via-the-MSC-Reason (MNRR-MSC), the Mobile-Not-Reachable-via-the-SGSN-Reason (MNRR-SGSN), the UE Not Reachable-Reason (UNRR) and the Mobile Station Memory Capacity Exceeded Flag (MCEF) located in the HLR; the Mobile-station-Not Reachable-for-GPRS (MNRG) located in the SGSN/MME, and the Mobile Station Not Reachable Flag (MNRF) located in the VLR.
“Non-EPS Alert”

When the UE is both IMSI- and EPS attached, and the MSC’s SMS over SGs delivery attempt fails, the MSC/VLR requests the MME to report activity from that specific UE. To do this, the MSC/VLR shall send a SGsAP Alert Request (IMSI) message to the MME where the UE is currently EPS-attached. The MME shall inform the MSC/VLR when the next activity from that UE is detected by sending an UE Activity Indication (IMSI) message.
Figure 1 illustrates the mobile terminating SMS when the UE is in Idle Mode but temporarily out of coverage. It shows how the functionalities above can be used to indicate the “UE presence”. When the MME detects that the intended UE is unreachable (e.g. no paging response received) it indicates, in step 6, to the MSC/VLR that the UE is not reachable. The MSC/VLR then sends out “Failure Report” to SMS-GMSC. Consequently SMS-GMSC sends out the “SM Delivery Report” indicating to the HLR/HSS that the UE is unreachable. When the MME receives a (periodic) TAU or Service Request from the UE it sends out “UE Activity Notification” indicating, in step 11a then step 11b, to the MSC/VLR then the HLR/HSS that the UE is reachable. Typically, the SC then resends the message (starting at step 2) or e.g. initiates a mobile terminating CS or IMS voice call.
Note: 
The SMS-GMSC and SC are normally implemented in a single node that is commonly referred to as the “SMSC”.
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Figure 1: Mobile terminating SMS when the UE is in Idle Mode
With “Light Connection”, the S1 connection is maintained for a UE in “RAN-idle” mode thus MME believes that the UE is in Active Mode. As shown in Figure 2, when no uplink CP-ACK is received by the MSC in response to the CP-DATA sent in step 7a (and its TS 24.011 specified retransmissions), the MSC sends out Failure Report to SMS-GMSC then SC, in step 9a then step 11. MSC also sends MME an Alert Request (step 9b). Since MME believes the UE is in Active mode, MME notifies MSC in step 12a that the UE is reachable. Then the MSC informs (in step 12b then step 13) the HLR then SC that the UE is ready for short message. Consequently, the SC would start re-delivering the short message to the UE, i.e. repeat the procedure from step 2. While the UE remains “out of coverage”, there will be persistent re-transmissions of signalling traffic in the RAN, Visited Core Network and HPLMN Core Network. In many cases, the re-transmission counter in the SC will expire and the message would never be delivered to the UE.
Observation: “Light Connection” has significant impact on “Messages-Waiting” function. 
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Figure 2: Problems with “Light Connection”

3   Conclusion
With “Light connection”, eNB hides from MME the true state of a UE, i.e. MME is not aware that a UE is in fact in Idle Mode. As a result the “messages-waiting” function in SMS and thus the “UE presence” mechanism described in Figure 1 would fall apart. Consequently as shown in Figure 2 persistent re-transmissions of signalling traffic in the RAN, VPLMN CN and HPLMN CN can be observed. Subsequently, expiry of the re-transmission counter in the SC will result in the message never being delivered to the UE. It is therefore proposed that:
Proposal 1: RAN3 recognise the issue and agree that a solution for SMS message waiting functionality is needed.

Proposal 2: RAN3 discuss the identified issue and provide a robust (ideally simple) solution to fix the issue.
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