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1 Introduction

The Work Item on Signalling reduction to enable light connection for LTE was approved at RAN#71 [1]. As discussed in [2] and [3] the S1 and X2 UE context fetch need to be supported.
In this contribution, we discuss the details of context fetch in light connection.
2 Discussion 
2.1 Scenarios for RAN context fetch in light connection 
· Scenario1: PAU triggered context fetch
When the UE moves out of configured paging area, the UE needs to trigger paging area update towards serving eNB. The serving eNB needs to fetch context from anchor eNB. As discussed in [2], the serving eNB out of configured paging area may or may not have X2 connection with anchor eNB, therefore, both X2 and S1 context transfer need to be supported in such scenario.
· Scenario 2: paging triggered context fetch
In this scenario, the DL data is buffer in anchor eNB, when the UE is resumed on the serving eNB other than anchor eNB as result of paging, the serving eNB needs to fetch context from anchor eNB, and the anchor eNB needs to forward the data to serving eNB after context transfer. Therefore in such scenario, configuration of data forwarding shall be supported in the context fetch procedure.
· Scenario 3: uplink data transmission triggered context fetch
This scenario is similar as scenario1, however, in this scenario, X2 context transfer is enough as we assume that the eNBs in one paging area always have X2 connection.
Proposal 1: configuration of data forwarding shall be supported in the context fetch procedure 
Proposal 2: both X2 and S1 context fetch need to be supported.

2.2 X2 context fetch in light connection
Currently X2 context fetch could be implemented by either RLF indication followed by Handover signalling or context retrieval procedure introduced for NB-IOT UP solution. Based on these, we have two options to implement context fetch for light connection.
Option 1: Handover signalling based context fetch
The straightforward method is to reuse RLF Indication message to trigger handover procedure for context fetch in light connection. However, this may have impact on MRO statistics. Therefore a new message(for example UE Information Indication) including UE ID similar as RLF Indication message could be introduced to trigger handover from anchor eNB to serving eNB in light connection as shown in figure 1.
Option 2: Context retrieval based context fetch
As discussed in section 2.1, the context fetch in light connection shall support configuration of data forwarding, however, current context retrieval does not support data forwarding. To do this, an indication indicating that the need of data forwarding needs to be introduced into Context Retrieval Response message. As the response, a new message needs to be introduced to transfer the allocated receiving GTP Tunnel Endpoint in serving eNB to anchor eNB for data forwarding.
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Figure1 Context Fetch procedure in light connection
As shown in the options in the figure2, both options could fulfill the requirement of context fetch for light connection. However, option2 needs more specification changes comparing option1. Therefore, we prefer use option1 for the context fetch in light connection.
Proposal 3: introduce new X2 message (UE Information Indication) instead of RLF Indication message to trigger handover from anchor eNB to serving for light connection.

2.3 S1 context fetch in light connection

As discussed in section 2.1, S1 context fetch is also needed for light connection in paging area update procedure. UE ID used in light connect is not discussed yet, currently we can assume Resume ID as baseline of UE ID in light connection.
For the routing of S1 context transfer messages, Global eNB ID (PLMN ID + eNB ID) and related TAI (PLMN ID + TAC) of anchor eNB are needed. However, current Resume ID only consists of eNB ID and UE ID in anchor eNB, additional information of PLMN ID and TAC of anchor eNB need to be known by serving eNB. 
To support this, the UE need to store the TAC and PLMN ID of anchor eNB. When the UE perform resume on serving eNB, the UE could indicate the stored TAC and PLMN ID to serving eNB. 
Proposal 4: TAC and PLMN ID of anchor eNB need to be known by serving eNB from UE.
Regarding the S1 context fetch procedure, there are 2 options:
· Option1: reuse existing inter-eNB information transfer procedure
In this option, eNB CONFIGURATION TRANSFER message could be used to carry the information in X2 UE Information Indication which is proposed for X2 context fetch. And then a S1 handover could be trigged for context transfer.

· Option2: define new procedure supporting S1 context transfer
Depending on the options used for X2 context transfer, different procedures could be introduced. If option1 is used for X2 context fetch, a new message UE Information Indication needs to be introduced to trigger S1 handover. If option2 is used for X2 context fetch, the messages of Retrieve UE Context Request, Retrieve UE Context Response, and Data Forwarding Configuration need to be introduced in S1. 
It seems that option2 needs more specification changes comparing option1. Therefore, we prefer to use option1 for the context fetch in light connection for simplicity.

Proposal 5: reuse existing eNB CONFIGURATION TRANSFER to carry the UE information to trigger S1 handover.
3 Conclusion
In this contribution, we discussed the solution of context fetch for UE lightly connected, and propose:
Proposal 1: configuration of data forwarding shall be supported in the context fetch procedure 

Proposal 2: both X2 and S1 context fetch need to be supported.

Proposal 3: introduce new X2 message (UE Information Indication) instead of RLF Indication message to trigger handover from anchor eNB to serving eNB for light connection.

Proposal 4: TAC and PLMN ID of anchor eNB need to be known by serving eNB from UE.

Proposal 5: reuse existing eNB CONFIGURATION TRANSFER to carry the UE information to trigger S1 handover.
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