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1. Introduction
In TS 23.401 and in the technically endorsed CR in S2-162058, SA2 specified the support for simultaneous use of EPS services via CP CIoT and UP CIoT optimizations. Specifically:

1. Both the UE and the MME may indicate support for CP CIoT and UP CIoT optimizations separately;
2. Both the UE and the UE may initiate the establishment of S1-U bearer(s) while there is an ongoing data transfer using CP CIoT optimization, according to the procedure in S2-162058 subclause 5.3.4B.X; and 
3. Upon the establishment of S1-U bearers, all the PDN connections routed via MME are moved to the user plane except those for which the MME had included the Control Plane Only Indicator in the ESM request.

The task that was left for CT1 is to specify the NAS message used by the UE to trigger the establishment of the S1-U bearer when the UE has ongoing data transfer using CP CIoT optimization. This amounts to specifying an equivalent to the service request procedure in EMM-CONNECTED mode.

2. Historical background
CT1 and SA2 had discussed initiating the Service Request procedure in EMM-CONNECTED mode in Release 8 (see [1], [2], [3], [4]). CT1 had sent the request to SA2 to allow that “UE send a service request while the UE is still in ECM-CONNECTED following the completion of the TAU procedure when it has user data pending and the "active" flag was not set, and before the UE receives the signalling connection release initiated by the MME releases of the S1 signalling connection” (see [2]). The motivation for this request was to “avoid unnecessary delay in the case that user data becomes available during a TAU procedure” (see [1]). One way to accomplish this was proposed in [1]: “It is expected from MME implementation to allow time for the UE to send a service request before the MME releases the S1 connection. The MME may set a timer, taking the possibility of receiving a service request following the TAU without active flag, before releasing the connection.”
In their response to the CT1 request, SA2 indicated that the SR should not be initiated until the signalling connection is released and the UE has returned to EMM-IDLE. The reason for this decision is provided in [4]: “If the MME does not release the S1 signalling connection right after the TAU completion (when the Active Flag is not set), the UE remains in ECM-CONNECTED mode for a prolonged time period which may result in unnecessary battery consumption and extra radio-bearer establishment delay”. 
So, the SA2 concerns was the time that the MME would have to unnecessarily hold the S1 connection when the UE has no intention of initiating the SR procedure immediately following the TAU procedure, as hinted by the UE by not setting the “active” flag. 
The SA2 endorsement of the S1-U establishment in EMM-CONNECTED in S2-162058 resurrects the discussion on initiating the service request procedure in EMM-CONNECTED. However, the circumstances are now different: in the previous discussion, CT1 was looking to specify an additional mechanism for keeping the signalling connection alive when the “active” flag was not set; in the context of S1-U establishment on top of the signalling connection used for data transfer over MME, the objective is instead is to specify a mechanism equivalent to the “active” flag to be set during the data transfer over MME.

Observation 1: During Release 8, CT1 was looking to specify a mechanism to keep the signalling connection alive even if the “active” flag was not set. In Release 13, the objective is in fact to specify a mechanism to mimic the “active” flag.

CT1 also discussed the following issue in [1]: “In case of collision of service request and the MME release of signalling connection, resulting of the service request not reaching the MME, an abnormal case procedure handling in the UE to resend the service request should be triggered. This abnormal procedure is required for any service request procedure which deemed to be unsuccessful for any problem cause by the network.” Based on this, it appears that this was not considered as a showstopper for allowing SR in EMM-CONNECTED. Note that SA2 did not mention this issue as a reason for not allowing the SR procedure in EMM-CONNECTED.
Observation 2: The collision between the SR and the release of the signalling connection by the MME was considered as manageable using the abnormal procedure handling. 

3. Discussion
In view of specifying a mechanism to establish S1-U while there is ongoing data transfer over MME, there are two main tasks to complete:
1. Specify a message to be used to initiate S1-U establishment by the UE in EMM-CONNECTED; and

2. Specify a mechanism equivalent to the “active” flag to keep the signalling connection alive to allow the UE to initiate the S1-U establishment in EMM-CONNECTED.

For the message used to trigger the establishment of S1-U bearers, the following options exist:

· In C1-162166, CT1 agreed on the new DATA SERVICE REQUEST message that can be used to initiate S1-U bearer establishment in EMM-IDLE when the UE is attached for EPS services with UP CIoT optimizations. This message could be extended by an additional Data Service Type in order to be used to trigger S1-U bearer establishment. This message being an EMM message, it would be well suited for this purpose. The downside of using this message that it would carry some mandatory unnecessary information, such as ESM message container, NAS KSI, which amounts to at least three octets. However, these extra octets are already present in ESR and in DSR when used for other purposes.
· In C1-162166, CT1 agreed on the new ESM DATA TRANSPORT message, which could be used with an empty User data container. There would still be 2.5-3-5 octets of unnecessary mandatory information carried in this solution as well. 

· A new message could be defined to trigger the establishment of S1-U bearers in EMM-CONNECTED. This message could be very slim, carrying only the Protocol Identity, Message Type an Security Header Type as mandatory elements, and an optional Device Properties element.
Observation 3: One of the existing service request messages (DSR or EDT) could be used by the UE to trigger the S1-U bearer establishment in EMM-CONNECTED, or a new message could be defined for this purpose. The DSR seems like a straightforward choice. Regardless of the message, the procedure would be the same.  
In TS 23.401, the Release Assistance Indicator (RAI) is used by the UE to indicate to the MME whether or not the signalling connection needs to be released by the MME, based on the expectation of further application layer data exchange:

“If no Downlink Data are expected based on the Release Assistance Information from the UE in step 1, this means that all application layer data exchanges have completed with the UL data transfer, and therefore, unless the MME is aware of pending MT traffic, the MME immediately releases the connection and therefore step 14 is executed.”

The RAI effectively plays the role of the “active” flag, only here the activity is related to the application layer rather than to the signalling connection. Nevertheless, the impact on the MME logic is the same as for the “active” flag. 

Observation 4: The Release Assistance Indicator plays the role of the “active” flag. 
In order to indicate the completion of all application layer data exchanges (i.e. downlink and uplink) the RAI should be set by the UE in the following way:

· the RAI is set if:

1) the DL ack for the UL data is expected;

2) more UL data remains to be sent; or

3) the UE intents to initiate the S1-U bearer establishment.

· the RAI is not set if:

1) no DL ack for the UL data is expected; and

2) no more UL data remains to be sent (which also implies that no S1-U bearer need to be established). 
Observation 5: With the RAI logic playing the role of the “active” flag as described hereinabove, the service request procedure to initiate the S1-U bearer establishment can be initiated in EMM-CONNECTED mode without further issues.
4. Proposal

Proposal 1: The UE uses DSR with empty ESM message container and a new Data Service Typeto initiate S1-U bearer establishment in EMM-CONNECTED. 
Proposal 2: The RAI logic, as described above, plays the role of active flag to maintain the S1 connection alive in order to send the DSR in EMM-CONNECTED.

These proposals a formalized in the CR to 24.301 in C1A16abcd.
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