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Abstract of the contribution: This paper proposes to discuss how to handle resumption procedure when a UE initiates MM procedure (e.g. TAU) when applying CIoT UE Optimization.
1. Discussion/Proposal
When CIoT User Plane optimization is applied and eNB suspended previously established RRC connection, the UE shall perform resume procedure for the next RRC connection setup if E-RAB setup is required. When the resumption procedure fails, then the UE shall perform RRC connection setup procedure (a.k.a fallback procedure) subsequently. At this moment, the signalling overhead for the fallback procedure is not clear but sourcing company understand unnecessary resumption which may result in resumption failure should be avoided.

There is no agreement yet whether the UE need to perform resumption procedure or not (e.g. TAU) for MM procedure. Most of cases, MM procedure does not require E-RAB setup. However following cases, E-RAB setup is required after successful MM procedure (e.g. TAU).
Case 1: UE NAS indicates ‘active flag’ is set

Case 2: Buffered data waits for the UE in S-GW (i.e. for HLcom when S-GW invoked extended buffering for the UE)
Both above two cases, AS layer of the UE have no idea on the necessity of E-RAB setup. Furthermore for case 2, UE has no idea irrespective of AS layer and NAS layer because the E-RAB setup is required due to DL data transmission. Thus the UE’s AS layer cannot decide the necessity of E-RAB setup. Only MME is right place to determine E-RAB setup.
Observation 1. MME is right node determine the necessity of E-RAB setup after MM procedure (e.g. TAU procedure).
However, when the MME decides Initial Context Setup required, resumption is efficient procedure comparing to full Initial Context Setup procedure if possible.

Observation 2. If the resumption is available when the MME determine E-RAB setup, resumption is more efficient than full Initial Context Setup procedure.

During RRC connection setup procedure for MM procedure, UE can provide resumption related parameter to eNB. Then the eNB can check the availability of RRC resumption and indicate the result of RRC resumption availability to MME. Then MME can select between Initial Context Setup procedure and Resumption based on eNB evaluation. If the eNB indicates resumption failure as an evaluation result to MME, MME shall initiate Initial Context Setup procedure if and only E-RAB setup required. Even the resumption evaluation fails, if the MME does not required E-RAB setup there is no impact.
Proposal: Allowing UE includes Resumption related information in RRC message for resumption validity check. So eNB can evaluate the availability of resumption then indicates the result to MME. When the MME wants to E-RAB setup, MME can decide whether to perform Initial Context Setup or Resumption request to eNB based on the resumption evaluation result from eNB.

2. Proposed procedure: Resumption validity check procedure for MM procedure
Figure 1 depicts overall procedure for proposed NAS only procedure when CIoT UP optimization is applied. In the figure, TAU procedure is used for example.
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Figure 1 NAS only procedure with resumption validity check
Step1~2: TAU is triggered by NAS and the RRC establishment cause is MO-signalling. The ‘AS layer’ of UE performs legacy RRC connection setup procedure. If there is suspended AS context in the UE, UE can include resumption related information in RRC message (e.g. RRC Connection Setup Complete). If S-TMSI is used for resumption id, UE only indicates resumption check is required.
Step 3~4: eNB delivers NAS PDU to MME. If resumption validity check is required by UE, eNB evaluates the resumption validity and includes the result along with NAS PDU.

Step 5: MME determines whether E-RAB setup requires or not. If ‘Active flag’ is set and/or extended buffering invoked by S-GW and DL data is waited for the UE, MME can determine E-RAB setup is required for this UE. In this case, MME can use the result of resumption validity which is provided in step 4. MME sends Resumption request or Initial Context setup along with NAS PDU (TAU accept) to eNB depending on availability of resumption. 
Step 6a~7a (No E-RAB required): MME sends DL NAS TRANSPORT message including NAS PDU (Attach Accept) to eNB. Then eNB transparently delivers NAS PDU to UE. Also MME executes S1 release procedure.
Step 6b~7b (E-RAB required & resumption is available): MME sends S1AP message with piggy-backing NAS PDU (e.g. TAU Accept) with indicating AS resumption is required. Whether introduce new S1AP message such as Resumption Request or adding IE to DOWNLINK NAS TRANSPORT is up to Stage 3 decision. eNB delivers NAS PDU to UE with indicating AS context resumption. MME does not execute S1 release procedure.
Step 6c~7c (E-RAB required & resumption is not available): MME sends Initial context setup message to eNB including NAS PDU (Attach Accept). Then eNB executes Initial context setup procedure.  
Step 8.  (E-RAB required): MME sends Modify Bearer Request.  

3. Conclusion
This paper provides MM procedure handling when CIoT UP Optimization is applied as below.
Proposal: Allowing UE includes Resumption related information in RRC message for validity check. So eNB can evaluate the availability of resumption then indicates the result to MME. When the MME wants to E-RAB setup, MME can decide whether to perform Initial Context Setup or Resumption request to eNB based on the resumption evaluation result from eNB.

If this is agreeable in SA2, corresponding CRs will be provided at the next meeting.
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