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Introduction
At the last CT plenary, CT approved 2 CRs to TS 24.301, CR #2410 rev2 (C1A160122) which specified the TAU Request message with "active" flag as message to be used for the switch from CP to UP, and CR #2395 rev11 (C1-163155) which specified the Control Plane Service Request with "active" flag for the same purpose. So the latest version 13.6.1 of TS 24.301 includes 2 alternative procedures, and CT1 needs to decide how to proceed with this issue.
Furthermore, the CR #2395 rev11 is itself inconsistent with regard to the question which procedure a UE using EPS services with Control Plane CIoT EPS optimizations should use when the UE is in EMM-IDLE mode and wants to request the establishment of user plane bearers. On one hand, according to subclause 5.6.1.2.2, "UE is using EPS services with Control Plane CIoT EPS optimizations", the UE shall use the Control Plane Service Request message with "active" flag. On the other hand there is a note in subclause 5.6.1.2.1 "UE is not using EPS services with Control Plane CIoT EPS optimizations", suggesting that a UE using EPS services with Control Plane CIoT EPS optimizations shall use the Service Request message for this purpose.
The present paper discusses both issues in more detail and proposes a way forward.

1. TAU Request vs. Control Plane Service Request
At the CT1 ad-hoc on CIoT, CT1 agreed a CR to TS 24.301, CR #2410 rev2 (C1A160122) which specified the TAU Request message with "active" flag as message to be used for the switch from CP to UP. This was done to fulfil a late requirement agreed by SA2, because it was deemed not feasible within the short time to the next regular meeting, CT1#98, to fully analyse the consequences of modifying the service request procedure so that it could be used in EMM-CONNECTED mode to request establishment of the UP radio bearers.

However, at CT1#98, a discussion paper (C1-162642) highlighted a number of drawbacks of using a TAU procedure (for example the message length of the TAU Request message, and some details of the abnormal case handling which did not seem to be appropriate for the intended use case), and finally CT1 agreed CR #2395 rev11 (C1-163155) which specified the Control Plane Service Request with "active" flag to be used for the switch from CP to UP. Since CT1 did not stop C1A160122 from being sent to the plenary, there are now 2 alternative procedures included in the latest version 13.6.1 of TS 24.301.
We think that generally we should avoid specifying 2 'competing' procedures for the same purpose, as this will duplicate the efforts for maintenance and further evolution of the standard, and also duplicate the efforts for implementation and test – in the present case at least for the network side.

Of course, before removing the new triggers for TAU Request, one should consider whether there are use cases which cannot be covered by the service request procedure and which occur sufficiently frequent to justify keeping the TAU procedure as alternative solution. 
The first scenario which comes to our mind would be the case where the request to establish the UP radio bearers is initiated more or less "at the same time" as a TAU procedure after a PS handover. Apart from the fact that this should be a rare coincidence, we note that for NB-IoT PS handover is not supported and for WB-S1 mode PS handover cannot occur if the UE has a NAS signalling connection only. (This is because for that case the MME does not provide the security context to the eNB, and therefore AS security cannot be activated.)
Other possible scenarios would be cases where the request to establish the UP radio bearers is initiated more or less "at the same time" as a TAU procedure triggered by a change of the PSM or eDRX configuration. However, even if there is possibly some correlation on the application level (i.e. the change of the PSM or eDRX configuration is caused by the start of the same application for which the UE requests to establish the UP radio bearers), functionally there is no need to combine the request to configure certain parameters relevant for paging, i.e. for mobile terminating traffic, with a resource request relevant for mobile originating traffic.
So, at least at the moment, we cannot see a good reason for keeping the TAU triggers introduced by C1A160122, and we would like to suggest:

Proposal 1: CT1 should agree to remove the TAU triggers introduced by CR #2410 rev2 (C1A160122).

2. Service Request/Extended Service Request vs. Control Plane Service Request
The CR #2395 rev11 also included some inconsistency with regard to the question which procedure a UE using EPS services with Control Plane CIoT EPS optimizations should use when the UE is in EMM-IDLE mode and wants to request the establishment of user plane bearers (case b in subclause 5.6.1.1). 
On one hand, according to subclause 5.6.1.2.2, "UE is using EPS services with Control Plane CIoT EPS optimizations", the UE shall (always) send a Control Plane Service Request message. Specifically for subclause 5.6.1.1, case b, the UE is requested to set the "active" flag in the in the Data service type IE to 1. Furthermore, subclause 5.6.1.4.2, "UE is using EPS services with Control Plane CIoT EPS optimizations", specifies the requirements for the MME how to handle such a Control Plane Service Request message with "active" flag, and how to perform EPS bearer context synchronization for this case.
On the other hand a note was added in subclause 5.6.1.2.1, "UE is not using EPS services with Control Plane CIoT EPS optimizations", suggesting that the first requirement for case b – to initiate the procedure by sending a SERVICE REQUEST message – also applies to a UE using EPS services with Control Plane CIoT EPS optimizations:
<begin quote>

5.6.1.2.1
UE is not using EPS services with Control Plane CIoT EPS optimizations

For cases a, b, c, h, k and l in subclause 5.6.1.1:

-
 if the UE is not configured for NAS signalling low priority, the UE initiates the service request procedure by sending a SERVICE REQUEST message to the MME;

NOTE 1:
For case b in subclause 5.6.1.1, the above also applies to the UE using EPS services with Control Plane CIoT optimizations that intends to initiate data transfer over user plane.
-
if the UE is configured for NAS signalling low priority, and the last received ATTACH ACCEPT message or TRACKING AREA UPDATE ACCEPT message from the network indicated that the network supports use of EXTENDED SERVICE REQUEST for packet services, the UE shall send an EXTENDED SERVICE REQUEST message with service type set to "packet services via S1"; or

NOTE 2:
A UE configured for dual priority is configured for NAS signalling low priority indicator.
-
if the UE is configured for NAS signalling low priority and the last received ATTACH ACCEPT message or TRACKING AREA UPDATE ACCEPT message from the network did not indicate that the network supports use of EXTENDED SERVICE REQUEST for packet services, the UE shall instead send a SERVICE REQUEST message.

<end quote>

So there are now 2 conflicting requirements, although one of the requirements is hidden quite well, as it is put in the wrong subclause (where one would not expect to find requirements for a UE using EPS services with Control Plane CIoT optimizations), it is put in a note (which according to the drafting rules are not allowed to include any requirements), and it is worded without using any of the verbs "shall", "should" or "may" which are normally needed to indicate a requirement.
Apart from these formal issues, the note seems to apply only to the first bullet in this subclause, i.e. it applies only to UEs not configured for NAS signalling low priority. But in our view it is actually quite likely that a UE used for CIoT will be configured for NAS signalling low priority. What should such a UE do? Should it behave according to the second and third bullet, i.e. send an EXTENDED SERVICE REQUEST message with service type set to "packet services via S1"? 
It would mean that 
a) a UE not configured for NAS signalling low priority would send a SERVICE REQUEST: 4 octets, whereas

b) a UE configured for NAS signalling low priority would send an EXTENDED SERVICE REQUEST: 16 octets 
(6 octets security header, 10 octets for the plain NAS message including M-TMSI and Device properties IE).
On the other hand, if the UE always uses the CONTROL PLANE SERVICE REQUEST message, 

a) a UE not configured for NAS signalling low priority would send 9 octets, whereas

b) a UE configured for NAS signalling low priority would send 10 octets 
(6 octets security header, 4 octets for the plain NAS message including Device properties IE).

Overall, if we consider the whole population of CIoT UEs and assume that a percentage of p UEs is not configured for NAS signalling low priority, and we assume further that the UEs are accessing the network with the same frequency, regardless whether they are configured for NAS signalling low priority or not, then the average message length is 16-12p for the variant "SERVICE REQUEST / EXTENDED SERVICE REQUEST" and 10-p for the variant "always CONTROL PLANE SERVICE REQUEST". This means the variant "SERVICE REQUEST / EXTENDED SERVICE REQUEST" is more efficient only if p ≥ 6/11 = 0.5454…, i.e. if more than 54 % of the CIoT UEs are not configured for NAS signalling low priority.
We don't think that such a high percentage of CIoT UEs will be acceptable for mobile networks that are intended to serve also UEs operated by human subscribers. 
On the other hand, if we consider a mobile network dedicated to serving CIoT UEs and deploying NB-IoT only, then also in such a network the UEs need to be configured for NAS signalling low priority and Override NAS signalling low priority if they want to be able to use the establishment cause "mo-ExceptionData". And once we start configuring some of the UEs for NAS signalling low priority, we need to be aware that all UEs not configured explicitly are configured implicitly for "normal" NAS signalling priority, i.e. they are treated with a higher priority. But as a general principle (which you can observe yourself e.g. during check-in at the airport), the distribution of the individuals in a priority scheme tends to be like a pyramid, i.e. the higher the priority the smaller the group of individuals in that group. For this reason, also for a mobile network dedicated to serving CIoT UEs, we expect that the percentage of CIoT UEs not configured for NAS signalling low priority is rather smaller than 50%.
Apart from this efficiency argument we also think that the specification and the implementation gets easier, if a UE using EPS services with Control Plane CIoT EPS optimizations can always use a single message, i.e. CONTROL PLANE SERVICE REQUEST, regardless whether the access is for the purpose of MO user data via control plane, MO user data via user plane, MO signalling or paging response.

Therefore we would like to suggest:

Proposal 2: CT1 should agree to remove the Note 1 from subclause 5.6.1.2.1.

