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1
Introduction

This document reviews statements in the agreed SA2 CR agreed at SA2#113 [1] for TS 23.401 [2] and continues discussions from last meeting [3].

2
Discussion

SA2#113 agreed the stage 2 CR for the User Plane EPS Optimisation in S2-160840 [1].
To quote the text from the CR [1] for 23.401 [2] :

To maintain support for User Plane EPS Optimization at UE mobility between cells configured on different eNodeBs, the AS Context should be transferred between the eNodeBs, see TS 36.300 [5] and TS 36.423 [76].
2.1
Support of Intra-eNB Mobility

The CR text already assumes implicitly that intra-eNB mobility is able to be supported, which probably only puts a requirement on the RRC solution, more particularly a requirement on the design of an "Resume ID", which at least should be able to uniquely identify a UE among all the cells supported by the eNB. 
2.2
Support of Inter-eNB Mobility
Following stage-2 description, it should be possible for UEs to perform the Resume Connection procedure within a cell controlled by an eNB different from the eNB from where the Suspend Connection procedure was performed.
Assuming that the target eNB receives sufficient information that allows addressing the eNB where the Suspend Connection procedure was performed and also uniquely addressing the related UE Context there, a signalling scheme could be applied that would still not require the UE to perform a NAS procedure, which would keep the amount of S1 signalling to the absolute minimum.
The following functional blocks appear to be necessary for the support of inter-eNB mobility:

a)
The target eNB triggers retrieving the UE Context from the source eNB

b)
Transferring the serving eNB role to the target eNB

c)
Path Update of the GTP-U tunnels towards the target eNB

d)
Release of the old S1-MME connection towards the source eNB

ad a)

Protocol support for retrieving context information from a target eNB is already supported by X2 SON functions, namely the X2 RLF Indication procedure - see TS 36.300 [4]. Ericsson is proposing in RAN2 an RRC protocol design for the Resume function that would require to adapt the way the UE context is addressed via X2 in the previously serving eNB.

The RLF Indication basically foresees addressing by PCI/C-RNTI/ShortMAC-I which is not seen sufficient for identifying UE contexts in the general case, where UEs resume the RRC connection in eNBs that are not direct neighbours. 
Consequently, re-using context fetch functions by means of the existing X2:RLF Indication procedure would not be possible, as this procedure is tied to identifying a UE context by means of PCI/C-RNTI/ShortMAC-I.

We propose to introduce new X2 signalling means.
ad b)-d)

b) to d) is functionality in principle existing since Rel-8 for X2 handover but we could also foresee a class 1 procedure which encompasses functions contained in items a) and b). A signalling scheme is provided below:
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Figure 1: Retrieving Context
One can see, that the new propose X2: Retrieve UE Context Response message is very much lent towards the X2 Handover Request message. 
Proposal 1 Agree a new X2AP class 1 procedure for retrieval of a resumed UE Context.

Looking at the IEs from the X2 Handover Request message, one can see that due to lacking connected mode mobility support, support of CSG, DC etc. is not necessary to be reflected as it is reflected in the X2 HANDOVER REQUEST message.
So, the RETRIEVE UE CONTEXT RESPONSE message would basically include the following IEs:

-
GUMMEI and MME UE S1AP ID (to identify the UE Context at the serving MME)

-
E-RABs to be Setup List (w/o data forwarding related IEs)

-
UE AMBR

-
The RRC Context IE (basically the information to be provided from source to target eNB, i.e. the RRC HandoverPreparationInformation message)
-
UE Security Capabilities
-
AS Security Information 
Note: Details of handling AS Security at resume are pending SA3/RAN2 discussions. The UE may receive an NCC from the suspending eNB and perform a key derivation based on the resuming-cell’s properties (PCI and EARFCN-DL) before it resumes the RRC connection. This would require the suspending eNB to provide KeNB to the resuming eNB, which in turn computes KeNB*.
Proposal 2 Agree to the parameterisation of the response message of new X2AP class 1 procedure as discussed above.

Utilising the method to release the UE Context at the eNBsus by means of X2 signalling as for X2 HO, i.e. with the X2 UE Context Release procedure would align context transfer with signalling for HO – this means that no explicit S1 UE Context Release signalling is necessary.

Proposal 3 Agree to use existing X2 signalling for release of the UE Context at the suspending/old eNB.
2.3
Support of Inter-eNB Mobility for which no X2-connectivity is available

It appears quite obvious, that directly retrieving the context from a source eNB to which a target eNB doesn’t have X2 connectivity would not be possible with X2 protocol means.

On the other hand side, usage scenarios where direct context retrieval would not be possible via X2 would concern only UEs with idle/connected statistics that would not cause suspend/resume within a geographical area spanning X2 connectivity. Such UEs would either have quite seldom IDLE-CONNECTED transitions or move rather fast, or combine both aspects respectively.

It could be questioned whether UEs with this type of idle/active statistics are the main goal for the UP CIOT Optimisation and consequently, whether Rel-13 should foresee protocol support for such scenarios. 

For any scenario, where direct UE context retrieval is not possible, the eNB would reject the UE’s attempt to perform the Resume Connection procedure causing the UE to initiate the NAS Service Request procedure. We expect CT1 and RAN2 to work on protocol solutions for that.
Proposal 4 Agree that inter-eNB Resume is not supported for scenarios where no X2 connectivity is available.

3
Conclusion
We have discussed the aspects of UE mobility for the UP CIOT EPS optimisations and propose the following:
Proposal 1
Agree a new X2AP class 1 procedure for retrieval of a resumed UE Context.
Proposal 2
Agree to the parameterisation of the response message of new X2AP class 1 procedure as discussed above.
Proposal 3
Agree to use existing X2 signalling for release of the UE Context at the suspending/old eNB.
Proposal 4
Agree that inter-eNB Resume is not supported for scenarios where no X2 connectivity is available.


Proposal 5
Agree on stage 2 and stage 3 (X2AP) CRs as submitted in [5] and [6].
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