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1. Introduction 
In RAN3#90AH, the impact for the user plane CIOT was discussed. In this paper, we discuss the open issues in further detail as follows: 
· The S1 signaling choice for S1 resume procedure for NAS signaling transfer.

· The S1 resume exception cases for the MME

· UE Context fetch for the UE mobility in idle mode

2. Discussion 
2.1 S1 Resume Request

	S2-160840

By using the Connection Suspend procedure, see sub-clause 5.3.5A and TS 36.300 [5]:

- the UE at transition into ECM-Idle stores the AS information;

- the eNodeB stores the AS information, the S1AP association and the bearer context for that UE;
- MME stores the S1AP association and the bearer context for that UE and enters ECM-Idle;


After UE context suspend, although the S1AP association is stored at the MME, the MME turns the UE into ECM-Idle. 

The intention of S1 resume procedure is to notify the MME the connection with the UE has resumed. The MME should turn the UE back to ECM-Connected. 
Due to different data transmission requirements, the possible signaling alternatives for the S1 resume procedure are as follows.

· In case of data transfer or NAS signaling with follow-on data
·  UE Context Resume Request

· In case of NAS signaling transfer only

· UE Context Resume Request

· UL NAS Transport

· Initial Context Setup Request

In principle, only the Initial UE Message (for the S1 connection setup) and the S1 resume procedure could notify the MME to turn the UE back into ECM-Connected. In hence, in case of NAS signalling only, the UL NAS Transport message should be excluded. Otherwise, all the uplink UE associated S1 signalling could be reused to resume the UE back to ECM-connected. In case of NAS signalling only, whether the Initial UE Message could be reused as the S1 resume request is still unclear.

Companies assume the UE Context Resume Request is to resume the S1-bearer. By now, the transfer NAS only doesn’t require the resume of the S1 bearer but requires the UE back into ECM-Connected. In legacy, the eNB doesn’t distinguish the NAS PDU and NAS PDU with follow-on data. For user plane CIOT, whether the eNB could distinguish the NAS PDU and NAS PDU with UL data from the UE depends on the RRC resume procedure. However, the endorsed SA2 CR doesn’t require the eNB to distinguish the two NAS PDU cases. RAN2 also doesn’t have the related discussion.
But anyway, in the view of RAN3, if the eNB receives NAS PDU, no matter with or without follow-on data, the eNB could reuse the Initial UE Message to resume the UE back to ECM connected at the MME. The MME could decide whether to resume the S1 bearer for the UE based on the follow-on uplink data (according to the active flag in the received NAS signalling) or the follow-on downlink data (according to the received the DL data notification). If the S1 bearer is resumed, the MME should include a resume indication along with the DL NAS PDU in the Downlink NAS Transport message. The eNB could configure DRB for the UE accordingly.
Proposal1: the Initial UE Message could be reused as the S1 resume request in case of transfer the NAS PDU no matter with or without follow-on data.

Proposal2: If the S1 bearer is resumed, the MME should include a resume indication along with the DL NAS PDU in the Downlink NAS Transport message.
2.2 Resume Exception Cases
When the eNB fails to resume the UE RRC connection, there is no subsequent S1 resume and the UE shall fall back to Connection setup procedure and send a NAS Service Request message. The RRC resume failure case could be: 
· When a UE attempt to resume the RRC connection, the eNB doesn’t have enough resource to resume the bearer of the UE. Since only one DRB is issued, the RRC resume fails.

· When a UE attempt to resume the RRC connection, the eNB doesn’t have UE related AS information.
For S1 resume procedure, there are also some exception cases since 1) the duplicated UE-associated logical S1-connection for the same UE is not allowed at the MME; 2) the bearer resume may under the admission control due to lack of resource.
	S2-154453[1]
- eNodeB notifies the MME that the connection with the UE is resumed and MME enters ECM-Connected

If a MME has a S1AP association stored for a UE and the MME receives for that UE a EMM procedure over another UE-associated logical S1-connection or at Tracking Area Update procedure with MME change, the MME and the involved eNodeB shall delete that stored S1AP association using the S1 Release procedure, see sub-clause 5.3.5 and TS 36.413 [36]. 


The S1 resume exception cases may include: 
· Case1.1: A MME has a S1AP association stored for a UE and the MME receives for that UE a resume request with another S1AP association.
· Case1.2: A MME has no S1AP association stored for a UE and the MME receives for that UE a resume request with a S1AP association.
· Case2: The MME doesn’t have enough resource to resume the bearer of the UE. 
For case1.1 and case 1.2 
1) The MME setups a new UE associated logical S1-connection for the UE and initiates the UE Context Release Command related to the suspended S1AP association. 
2) The MME rejects the resume request, the eNB deletes the stored UE context and release the UE connection. The UE shall fall back to Connection setup procedure and send a NAS Service Request message.
For case2

1) Since only one DRB is issued for the user plane CIOT, the MME rejects the resume request. The eNB deletes the stored UE context and release the UE connection. The UE will fall back the connection setup, the eNB select a new MME for the UE for load balancing.
In hence, the resume reject for the exception case could cover both exception cases and make the resume as a close loop procedure.

Proposal3: It is proposed to introduce a Resume Failure Procedure.  
2.3 UE Context Fetch
In last meeting, RAN3 agreed to support functionality to resume a connection with an eNB different than where the connection was suspended. This functionality requires the target eNB to fetch the suspended UE context from the source eNB.
For Uu, RAN2 agreed to reuse the C-RNTI as the resume ID in the RRC Resume Procedure and RAN2 also consider RRC Re-establishment Procedure to define the RRC Resume Procedure. If the RRC Re-establishment Procedure is confirmed to be reused, there is no further Uu impact to support the UE Context Fetch. 

For X2, RLF could be reused to transfer the old PCI and old C-RNTI to the source eNB. The HO procedure will be triggered to transfer the UE Context to the target eNB. Since NB IOT doesn’t support HO, the HO procedure is just used to support the UE context transfer.
For S1, after the UE context fetch, the target eNB should initiate the path switch procedure to the MME side. If the path switch Request message is used as the S1 resume request, according to the Source MME UE S1AP ID, the MME could associate the suspended UE context and update the stored eNB UE S1AP ID with the new received eNB UE S1AP ID. 

Observation1: functionality to resume a connection with an eNB different than where the connection was suspended could be supported by the legacy signalling. 
3. Conclusion 

In this paper, we discuss in further detail the open issues and provide the proposals and observation as follows: 

 Proposal1: the Initial UE Message could be reused as the S1 resume request in case of transfer the NAS PDU no matter with or without follow-on data.

Proposal2: If the S1 bearer is resumed, the MME should include a resume indication along with the DL NAS PDU in the Downlink NAS Transport message.
Proposal3: It is proposed to introduce a Resume Failure Procedure.  
Observation1: functionality to resume a connection with an eNB different than where the connection was suspended could be supported by the legacy signalling. 
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