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1 Background previous discussions and agreements

In RAN2#93bis it was proposed to indicate CP/UP support in system information [1]:

Proposal 4: For NB-IoT eNB, the CP/UP mode capability should be broadcast in SIB.

However after long discussions it was noted in the chairman notes:

Chair summary: There is significant support, but also objections, no agreement possible regarding SIB network capabilities. 

The RAN2 conclusion was also indicated in the outgoing LS [2] to CT1 and RAN3 (cc: SA2):

RAN2 would also like to inform CT1 that RAN2 has agreed not to introduce any SIB indication for CP/UP solution support. 
In RAN2#93bis it was proposed to enable congestion control of CIoT optimizations [3]: 

Proposal 4a: The MME should be able to control congestion for LTE data and IoT data separately.

Proposal 4b: The MME should be able to control congestion for NB-IoT for UP and CP solution separately.

Proposal 4c: The UE shall signal the configured solution (UP or CP) in MSG3 during connection establishment.

It was discussed that MME congestion management is not a RAN2 issue. And it was discussed that the eNB can distinguish RRCConnectionRequest from RRCConnectionResume message. 

For the purpose of routing to the correct MME during ATTACH/TAU it was agreed to include an indication of UP support in MSG5: 

· We define a new optional flag as part of msg.5 carrying NAS Attach/TAU (i.e. RRC Connection Setup Complete) for the UE to indicate its support of (1) CIoT UP solution - AS context caching.
In RAN2#93bis it was proposed [5]:

Proposal 1: Introduce flag in SIB14 that indicates when Data transfer over NAS for mo-Data call type is barred.

One company thought this was relevant for non-NB-IoT. One company thought this was relevant when both CP and UP solution are deployed. One company thought that if this relates to CN congestion, it can be handled with different means. The discussion was postponed. 

The simultaneous use of CP and UP optimizations was discussed in RAN2#93bis [6], [7] and it was agreed (among others):

· To confirm that data could be sent over CP and UP within the same RRC connection.

Thus simultaneous use and deployment of CP and UP solution is within scope of REL-13. 

SA2 discussed the coordination of MME and RAN capabilities (i.e. CP / UP support) in relationship with the TAI list [8] and captured in 23.401:

Other features (e.g. User Plane CIoT EPS Optimisation) may require the MME to adapt how it creates the “list” of TAIs.

2 Discussion

2.1 Overload control

One issue that was not discussed during RAN2#93bis are the SA2 requirements for overload control of CIoT optimizations [4]. SA2 agreed that with using the OVERLOAD START message, the MME can request the eNodeB (among others) to [4]:
-
reject RRC connection requests from UEs that access the network to send user data via the Control Plane CIoT Optimization for non-exception reporting.

In order to fulfil this SA2 requirement, the eNB needs to be able to differentiate between CP CIoT optimization and UP optimization. During the previous RAN2 discussion, it was discussed that the eNB is able to distinguish RRCConnectionRequest message (mo-data) and RRCConnectionResume message (mo-data), such that CP and UP optimization differentiation can be performed. For the case where all UEs with UP optimization are connected and in resume state, this observation is correct. However, in the following use cases, UP and CP optimization cannot be distinguished: 
1. RRC Connection Request from UP solution (e.g., using RRCConnectionRequest message (mo-data) to send NAS service request e.g. to establish a DRB or send SMS) and from CP solution.

2. RRC Connection Request for ATTACH/TAU (mo-signalling) from CP and UP solution

To enable load/access control by rejecting the connection request, eNB needs to be aware whether a connection is from UE using CP or UP solution at the timing when it receives RRC Connection Request (MSG3). During ATTACH/TAU, when the CP or UP solution is not configured yet, the UE should indicate whether it supports CP solution only. 

One possible solution to fulfil the SA2 requirement is to include a CP indication as part of RRCConnectionRequest message. Another possible solution is to include this indication as part of MAC LCID for CCCH in MSG3. Although both solutions are feasible, the MAC layer solution is preferable since it would not add the size of the overall MSG3. 

Therefore the following is proposed: 

Proposal 1: CP solution is indicated by MAC LCID in MSG3 (for CCCH).

In case RAN2 cannot agree on a RAN solution to fulfil the SA2 requirement, we propose to send an LS to SA2 that this requirement cannot be met, and ask SA2 to update their specifications. 
2.2 MME and RAN capabilities w.r.t. CP and UP solution
In heterogeneous eNB deployment scenarios (e.g. eNB from different vendors, or different upgrade phases) some eNBs may not support UP solution. In the SA2 CR [8] it is suggested that the TAI list is adapted such that a TAU is performed when the UE enters a cell which does not support UP solution. However in the light of simultaneous CP+UP in REL-13 it seems more natural to indicate the UP support in the cell and avoid modifying the TAI list. This approach avoids unnecessary TAUs in heterogeneous deployments. Thus to avoid unnecessary access for CP or UP when it is not supported in the cell it is proposed to indicate support in system information: 

Proposal 2: Introduce a flag in system information which, when present, indicates if CP and/or UP solution is supported in the cell.
NOTE: for non-NB-IoT it was agreed that the eNB broadcasts support of CP solution, UP mode, and Attach without PDN in SIB.
3 Summary

RAN2 is kindly asked to discuss overload control of CIoT optimizations: 

Proposal 1: CP solution is indicated by MAC LCID in MSG3 (for CCCH).

Proposal 2: Introduce a flag in system information which, when present, indicates if CP and/or UP solution is supported in the cell.
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