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1   Introduction
In RAN3#90, the solution 2 and solution 18 were discussed, it was agreed that RAN3 will work on the both solutions. However, the interaction between the two solutions has not been discussed.
This paper analyzes the interaction between the two solutions, and summarises the potential impacts in RAN3.
2   Discussion

In SA2’s LS [3], it was agreed that Solution 2 from TR 23.720 [2] is a mandatory feature for UE and Network and solution 18 is an optional feature. To keep alignment with SA2’s agreements, both UE and network shall support solution 2, and may support solution 18.

Observation 1: To support NB-IoT, both UE and network shall support solution 2, and may support solution 18. How to negotiate the NB-IoT related capabilities between UE, eNB and core network is FFS.
For a UE which support both solution 2 and solution 18, we didn’t see any requirement for the UE to work on both solution 2 and solution 18 at the same time. That means NB-IoT UEs should not be required to support combined procedures (transfer data using solution 2 and solution 18 at the same time). 

Proposal 1: From UE perspective, NB-IoT UEs should not be required to support combined procedures (transfer data using solution 2 and solution 18 at the same time).

For a UE which support both solution 2 and solution 18, the initial selection of the solutions should be done by the UE according to the user preference e.g. subscription info, UE setting etc. But the decision of the selected solution should be made by MME(C-SGN). An example as below:
PDN connectivity is not needed for solution 2, but is required for solution 18. So the two solutions can be distinguished by the existence of the piggyback PDN Connectivity Request message in ATTACH REQUEST. If UE select solution 2, UE should send the ATTACH REQUEST message without the piggyback PDN Connectivity Request message.  Or else, a piggyback PDN Connectivity Request message should be included in the ATTACH REQUEST message.
While MME/C-SGN receives an ATTACH REQUEST, it shall check if the piggyback PDN Connectivity Request message is included, then MME/C-SGN will decide whether to accept the attach procedure. If MME/C-SGN prefers another solution than the UE selected one, it will reject the ATTACH with ATTACH REJECT message with a proper cause, new cause(s) may need to be defined. This is pending the progress of SA2 and CT. After reception of the ATTACH REJECT message, UE may initiate another solution according to the cause value. The solution negotiation is performed between the UE and MME/C-SGN using NAS signalling therefore no RAN level solution negotiation is seen necessary.
Observation 2: Initial selection of the solutions should be done by UE, while the decision of the solutions should be made by MME/C-SGN. The existence of piggyback “PDN Connectivity Request” in ATTACH REQUEST message can be used to distinguish which solution is selected by UE.
Proposal 2: The solution negotiation can be performed between the UE and MME/C-SGN using NAS signalling, therefore no RAN level impact is foreseen to negotiate which solution to be selected between UE and network.

For a NB-IoT UE which supports both solution 2 and solution 18 should be allowed to switch between the two solutions. The key issue is how to switch between the two solutions, a simple solution is using detach and attach procedures as discussed above, Switching between solutions is pending the progress of SA2. Whether there is any RAN impact due to switching between solutions should be discussed following the SA2 progress.
Proposal 3: NB-IoT UEs which support both solution 2 and solution 18 should be allowed to switch between the two solutions, switching between the two solutions is FFS, pending the progress of SA2.
3   Proposals
In this paper, we discussed the interaction between the two solutions, and got the following proposals:
Observation 1: To support NB-IoT, both UE and network shall support solution 2, and may support solution 18. How to negotiate the NB-IoT related capabilities between UE, eNB and core network is FFS.
Proposal 1: From UE perspective, NB-IoT UEs should not be required to support combined procedures (transfer data using solution 2 and solution 18 at the same time).

Observation 2: Initial selection of the solutions should be done by UE, while the decision of the solutions should be made by MME/C-SGN. The existence of piggyback “PDN Connectivity Request” in ATTACH REQUEST message can be used to distinguish which solution is selected by UE.
Proposal 2: The solution negotiation can be performed between the UE and MME/C-SGN using NAS signalling, therefore no RAN level impact is foreseen to negotiate which solution to be selected between UE and network.

Proposal 3: NB-IoT UEs which support both solution 2 and solution 18 should be allowed to switch between the two solutions, switching between the two solutions is FFS, pending the progress of SA2.
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