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1   Introduction
In the last RAN3 ad-hoc meetings, we discussed mobility case for UP solution and agreed that:

· Functionality to resume a connection with an eNB different than where the connection was suspended should be supported in specification (UE impact pending to RAN2) 

How solution will support the functionality without standard impact or S1 impact or X2 impact, will be discussed next meeting.
In this paper, we further analyzed the potential solutions for mobility and gave corresponding proposals.
2   Discussion
Resume ID
According to the TR 23.720 [2], the “resume ID” shall be used to identify the UE at suspension and resumption procedures. Not only the AS context stored in eNB but also the UE context stored in MME is resumed at resumption of connection in UP solution. We assume that introduction of one resume ID should be considered for UE identification for resumption of AS context at RAN and the NAS context at the MME. 
In last RAN3 ad-hoc meeting, we assumed that resume ID used in S1 should be provided by RAN2. Therefore resume ID to be provided by RAN2 should be a unique identifier within a MME, and it should be used for the suspension/resumption procedures in both UU and S1.

Observation 1: the resume ID to be provided by RAN2 should be a unique identifier for a UE within a MME.

 In last RAN2 ad-hoc meeting, RAN2 assumed to use C-RNTI + eNB identifier as Resume ID, see RAN2 agreements as below:
· S-TMSI is not used as resume ID main reason is no eNB identification within S-TMSI 

· We assume we use C-RNTI as a part of the resume ID, FFS: what information to be used for eNB identifier. Two options: PCI or new identification. 

Following the agreement of RAN2, C-RNTI is part of the Resume Id in UU interface; it can be used as part of Resume Id in S1 to uniquely identify a UE in the scope of a cell. Furthermore, we still need the identifier(s) to uniquely identify the cell for UE in S1.  Here’re a few potential solutions:

· Option 1: C-RNTI + ECGI

· Option 2: C-RNTI + PCI

· Option 3: C-RNTI + PCI + eNB Id 
Simply compared the solutions in the table below:

	Solution
	Analysis

	Option 1: C-RNTI + ECGI
	“C-RNTI + ECGI” can be used in both UU and S1 to uniquely identify a UE, 44 bits totally.

Also applicable for HeNB case.

	Option 2: C-RNTI + PCI
	“C-RNTI + PCI” is much shorter than option 1 and this should be workable for UU interface. However, in case of same PCI can be assigned in different eNBs connected to the same MME, this solution cannot be used as the resume id in S1.

	Option 3: C-RNTI + PCI + eNB Id
	This option is the enhancement of Option 2, with additional eNB Id. This option can be used to uniquely identify a UE in S1. For macro eNB case, 45 bits totally. If HeNB is supported for NB-IoT, 53 bits totally. 


Base on the comparing of the three options in the table, we see “C-RNTI + ECGI” is a good choice for Resume ID in S1.
Proposal 1: C-RNTI + ECGI can be used as Resume ID in S1.
Proposal 2: RAN3 is requested to discuss whether HeNB is supported for NB-IoT.

UE context retrieval via X2
It has been discussed that X2 solution based on RLF or similar new procedure (R3-160121) when X2 is available. We see the existing UE context transfer procedures between eNBs (using RLF Indication and Handover Request messages) should be reused.
To identify the target eNB in UE context retrieval procedures, the target eNB need to know the source eNB id, and then it can send the RLF Indication to request for the UE context. To support UE context retrieval, eNB should be able to identify the source eNB with the Resume ID provided by UE. In existing RLF INDICATION, “C-RNTI” + “Failure cell PCI” + “Short MAC-I” are used to identify the source eNB.
Observation 2: To support UE context retrieval via X2 using existing procedures, Resume ID to be provided by RAN2 should be able to map with “C-RNTI” + “Failure cell PCI”.

UE context retrieval via S1
How to retrieval UE context in case no X2 is available? Two potential solutions as below:
Option 1: Similar to X2 RLF procedures which has been discussed and may be used for X2 UE context retrieval. We assume some existing S1 messages can be reused for S1 UE context retrieval.

UE context fetch solution captured in Rel-12 only covered X2 part not S1 part.  However, as has been captured in SON, RLF Report Information can also be transferred between eNBs via S1; this can be considered to trigger the UE context transfer between eNBs. 
A potential solution of S1 UE context retrieval can be illustrated with the figure as below:
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Step 1/2, T-eNB sends the RLF indication to the S-eNB via MME to request for UE context, T-eNB should be able to set the identifier of S-eNB in eNB CONFIGURATION TRANSFER.
Step 3/4, S- eNB sends the UE context to the T-eNB via MME.
To support this S1 retrieval procedure, at least some stage 2 impact is foreseen. 
Option 2: Context retrieving via MME is not needed for resumption in Rel-13. If there is no x2 available, the UE could be released to idle and restart the access procedure.
Proposal 3: Context retrieval via MME is not needed to avoid the standard impact to S1.
3   Proposals
In this paper, we further analyzed the potential solutions for mobility and gave corresponding proposals:
Observation 1: the resume ID to be provided by RAN2 should be a unique identifier for a UE within a MME.

Proposal 1: C-RNTI + ECGI can be used as Resume ID in S1.
Proposal 2: RAN3 is requested to discuss whether HeNB is supported for NB-IoT.
Observation 2: To support UE context retrieval via X2 using existing procedures, Resume ID to be provided by RAN2 should be able to map with “C-RNTI” + “Failure cell PCI”.

Proposal 3: Context retrieval via MME is not needed to avoid the standard impact to S1.
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