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1. Introduction
In this paper we discuss RAN3 open issue of the light connection WI and propose a way forward. 
2. Discussion

The open issues related to light connection have been listed in the WI status report [1]. The way forward document from last meeting [4] discusses the RAN3 related open issues as per below and provides some ideas of proposed solution for some of the issues. 
Issue 1: Paging Area of the UE in light connection
· The RAN2 agreed options need to be reflected for X2 RAN PAGING singalling, wait for RAN2 decisions on the PA id list.

· Include TAI List in RAN Paging related information in S1AP 

Issue 2: X2 context fetch supporting data forwarding

· New class2 message to carry forwarding GTP Tunnel info from the new eNB to the old eNB has been agreed.

Issue 3: Content of X2AP: RAN PAGING message and S1AP: Paging information IE

Issue 4: UE connects and no X2 available 

· If S1 context fetch function is agreed it will be introduced via a new procedure.
Issue5: eNB handling of unreachable UE in case of RAN paging failure

Issue 6: How should the new eNB decide the future UE mode

Issue 7: How to support CP signalling in Light connection 

Issue 8: Possible Legacy functionality impact needs to be discussed if confirmed

Issue 9: MME awareness of whether the UE is in Light Connection or not

In this contribution we look into some of the outstanding issues and suggest a way forward, which is based on technical analysis and on inputs provided by CT1 and SA2 in [2] and [3] respectively. 
Issue 4: UE connects, no X2 available - Whether S1 context fetch is supported or not

SA2 LS [3] provide the following feedback on this issue of implementing S1 context fetch in case X2 is not available: “No consensus. Any implementation has impacts in SA2 and CT specifications. Many companies view as not essential “. It is considered as an optimization feature by some companies. Although many companies in RAN3 support this feature, as it also has SA2 impact, we cannot proceed with option of implementing it with multiple standard impacts. Therefore, we should consider option 2 of data forwarding from the way forward [4] as given below to ensure that any data at the old eNB is not lost due to X2 unavailability:

Option2: no S1 context fetch (release + connection setup in new eNB) + data forwarding

· Standard impacts: include GTP Tunnel information in the existing S1 messages 

Proposal 1. RAN3 to consider introducing data forwarding feature so that buffered data at old eNB is not lost when X2 is unavailable towards the target eNB. 
Issue 6: How should the new eNB decide the future UE mode
As per the way forward at the end of RAN3#94, there are two options on deciding whether to release or suspend a given UE that is performing paging area update procedure at the new eNB. One option involves no standard impact wherein the target eNB decides how to handle the UE without any recommendation from old eNB. Another option involves including an Recommendation Information IE in RETRIEVE UE CONTEXT RESPONSE message, defined as ENUMERATED (suspend, release, …,). 
Based on RAN2 email discussion, it has been pointed out that there is a need for the eNB to differentiate whether the UE is performing paging area update only or any other signalling data is to be expected (when the UE uses mo-signalling as the resume cause). Therefore, usage of a new resume cause value in msg 3 or msg 5 is being considered. This will help determine whether the UE is sending data or only performing paging area update. The decision to release or suspend the UE or keep the UE in light connection depends on many factors such as its mobility pattern, data traffic pattern, NAS signalling, etc. and new eNB’s internal status. Therefore, recommendation information from the old eNB may not be essential in making the decision at the target eNB. 
Proposal 2. RAN3 to discuss the benefits of introducing the recommendation information IE in RETRIEVE UE CONTEXT RESPONSE compared to other factors that will influence UE’s mode at the target eNB and consider no standard impact option in this release. 
Issue 7: How to support CP signalling in Light connection 

In addition to introducing new S1AP cause value, the way forward [4] provides a couple of options that were proposed by companies: a) transfer of NAS messages through context retrieval (X2) b) transfer of NAS messages through S1 similar to handover. SA2 [3] has the following input based on their table:
“Handling of NAS messages for UE mobility in Light Connection is the same as with regular connected mode mobility when the MME sends NAS message to source eNB while X2-based handover is initiated with NAS NON DELIVERY IND.

RAN to decide final solution with SA2 input
“

Based on the above input, the solution for this issue can follow CP mobility outcome. If a new class2 procedure and S1 NAS recovery (NAS non-delivery and DL NAS transport) are considered for CP mobility, then the same methodology can be utilized in light connection. 
Proposal 3. RAN3 to follow Control Plane mobility solution for NAS PDU forwarding to handle NAS messages for UE mobility in light connection. 
Issue 8: Possible Legacy functionality impact needs to be discussed if confirmed

SA2 discussed the support of eDRX and PSM, LC incompatible with power saving achieved by PSM and eDRX [3]. The SA2 impact is identified and it was discussed that the core network can enable/disable light connection when the UE context is established in the RAN and when eDRX/PSM is negotiated already, LC may not be enabled for operation. SA2 plans to do normative work and will potentially introduce stage 2 text accordingly. 
Based on the above SA2 way forward, it seems that the solution suggested is to define S1-AP signalling to allow CN to enable/disable LC. Additional justification for this can be found in the CT1 LS [2] with relation to roaming, specifically: “CT1 recommends that for Rel-14, UEs in their HPLMN do not perform PLMN selection while in light RRC connection, and light RRC connection is disabled for roaming UEs. Disabling of light RRC connection for roaming UEs could be achieved by having roaming UEs not signal support for light RRC connection to the network, by having the network not enable light RRC connection for roaming UEs, or by a combination of both mechanisms”. While one can consider an explicit roaming indication on S1 to resolve the issue spotted by CT1, it is better to have, if possible, a common solution solving multiple issues (PSM and roaming in this case). Therefore, based on CT1 and SA2 inputs and the considerations above we propose to define S1-AP signalling to enable/disable LC.

Proposal 4. Based on CT1 and SA2 inputs, RAN3 to introduce S1-AP signalling to support enabling/disabling of light connection for a given UE configured with PSM/eDRX (also supported in the way forward [4]). 
3. Conclusions

We have discussed the outstanding issues of light connection WI and have the following proposals:

Proposal 1. RAN3 to consider introducing data forwarding feature so that buffered data at old eNB is not lost when X2 is unavailable towards the target eNB. 
Proposal 2. RAN3 to discuss the benefits of introducing the recommendation information IE in RETRIEVE UE CONTEXT RESPONSE compared to other factors that will influence UE’s mode at the target eNB and consider no standard impact option in this release. 

Proposal 3. RAN3 to follow Control Plane mobility solution for NAS PDU forwarding to handle NAS messages for UE mobility in light connection. 
Proposal 4. Based on CT1 and SA2 inputs, RAN3 to introduce S1-AP signalling to support enabling/disabling of light connection for a given UE configured with PSM/eDRX (also supported in the way forward [4]). 
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