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Abstract of the contribution: This paper is pointing out the problem of mandating resume procedure for TAU. Also suggest adopting proposed solution S2-160345.
1. Discussion
With solution 18 (i.e. User Plane CIoT EPS Optimization), resume of previously established AS context is available for user plane setup. So when a UE has data to send, the UE shall perform resume procedure instead of Service request procedure which triggers Initial Context Setup by MME.
For pure NAS procedure (e.g. TAU), Initial Context Setup is also required if when the MME figures out the necessity of user plane setup as following two cases even though the UE does not send Service Request.
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)

Therefore mandating resume procedure even for pure NAS (e.g. TAU) can be considered. However there are a few fundamental problems due to mandating resume procedure and this shall not be ignored.

Issue 1:  Inefficiency of E-UTRAN resource handling due to resource allocation even the resource is not used
The resume of the UE bearer requires the resource allocation for the bearers (e.g. PDCP, RLC, etc). In regard to the fact that an eNB shall support massive number of IoT devices the radio resource overhead isn’t negligible.
Issue 2:  Possibility of Pre-emption of other active UE’s bearer when the UE’s ARP is higher

Resume procedure requires admission control of the UE. Therefore when the radio is congested, some other active UE’s service can be interrupted. This is not desirable approach and should be avoided.

Issue 3:  Inefficiency of NAS procedure when the resume failed

In current discussion in RAN2 and CT1, when the resume is failed UE’s AS layer shall indicate to NAS layer the failure of resume procedure. Then UE’s NAS layer shall initiate intended initial NAS procedure (e.g. Service request, TAU procedure) again. It means that even the TAU procedure can be performed irrespective of resume failure but the resume failure affect to TAU procedure since the resume procedure is mandated for pure NAS procedure.
How to perform resume failure is still ongoing discussion in RAN2, but the fallback procedure may require another extra signalling and this will increase UE’s signalling for NAS procedure without any gain.
Therefore it is proposed do not mandate resume procedure for pure NAS procedure (i.e. TAU procedure)
Proposal 1: It is proposed do not trigger resume procedure when the UE perform TAU. So the legacy TAU procedure shall be used even in AS context is suspended.
As mentioned earlier, TAU procedure may require user plane setup in some cases (i.e. active_flage set, buffered data waiting for the UE (HLcom). When the user plane setup is required honestly, then resume procedure is desirable rather than full Initial Context setup. 

During RRC connection setup procedure for NAS procedure (mo-signalling), UE can provide resume related parameter to eNB. Then the eNB can check the availability of AS resumption and indicate the result of AS 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 2: 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. Conclusion & Proposal
In this paper, the problems of mandating resume procedure for pure NAS procedure (i.e.TAU) have been analyzed as below.
Issue 1:  Inefficiency of E-UTRAN resource handling due to resource allocation even the resource is not used

Issue 2:  Possibility of Pre-emption of other active UE’s bearer when the UE’s ARP is higher

Issue 3:  Inefficiency of NAS procedure when the resume failed
Therefore it is proposed do not mandate resume procedure for pure NAS procedure and adopt following proposal for more efficiency realization of solution 18.

Proposal 1: It is proposed do not trigger resume procedure when the UE perform TAU procedure. So the legacy TAU procedure shall be used even in AS context suspended.

Proposal 2: 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.

Corresponding draft CR (S2-161028) on Proposal 2 is also submitted in this meeting. 

3. Annex (from S2-160345)
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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.
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