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1
Introduction
The light connection WI [1] has progressed in RAN WGs including RAN2 and RAN3, with RAN WG2 achieving first versions of functional CRs.  But naturally to make the functionality to work and be usable at all we need to ensure that there is corresponding work done in all the impacted working groups. In RAN WG3 CRs are on hold waiting for SA/CT group progress. The situation in CT1 is similar as in RAN WG3. In SA groups there is no agreement to progress work in rel-14 (which was functionally frozen back in September 2016 at TSG#73). In SA2 there is not even any agreement on a plan, which was shortly debated, to work in rel-15 with direct normative work without first going through a Study Item phase.  Here is what the draft report of TSG SA WG2 [5] for agenda item 7.1 states: “Intel proposed to go directly to normative work on the LC for Rel-15, by changing the dates of the proposed WID so it is clear it is Rel-15 work. This was not agreed as some companies stated we need to start from a study Item on this topic.”

In this paper we provide more understanding of the current status of the work and how to progress the work item.

2
Discussion
2.1
RAN WG 2 situation
In RAN2 there has been quite smooth progress although in the last meeting it was eventually discovered by receiving an SA2 LS [2] that this WID requires quite a bit of work in SA2 as well as in CT WGs – it was unfortunate that RAN WG2 did not involve SA2 earlier although the RAN-approved WID had already  explicitly indicated [1]: “The coordination between RRC and upper layers will be discussed during this work, with involvement of relevant WGs such as RAN3 and SA2.”. 
Regardless of ongoing and missing CRs from other WGs, in RAN2, a few companies wanted to agree CRs even though some companies expressed concerns on the procedure of agreeing CRs without having the corresponding required work completed, let alone officially started in other WGs i.e. no consistent functionality. It should be noted that RAN2 CRs do not work standalone but requires corresponding CT1, RAN3 and SA2 CRs.
Observation: RAN2 CRs are agreed over email approval but are not complete is incomplete without corresponding work in CT1, RAN3 and SA2   
Additionally, we showed some concerns about not applying access class barring for UEs making access form light RRC connection. For NR it was already agreed to have access class barring for RRC_INACTIVE state ( corresponding state in NR). 
Observation: Light connection in LTE does not provide sufficient control for UE access (e.g. ACB).
2.2
RAN WG 3 situation

RAN3 has progressed the open issues which could be solved without SA2/SA3/CT1 involvement, which corresponds to a partial completion level. However further progress is blocked by at least 8 open issues which have system dependencies on SA2/SA3/CT; RAN3 needs either SA2 to study and decide or at minimum to converge on RAN3 proposals. Most of these issues correspond to basic RAN functions which are currently not fulfilled. Examples of those are:

· Paging Priorities is a basic feature: Without paging priorities (PPI/PPD), there is no possibility to guarantee higher paging priority for MPS and eMLPP calls, which would lead to regulatory issues;
· No X2 available (need of S1 context fetch to be solved);
· No assistance data in case of RAN Paging Failure (consensus needed whether additional S1 message needed);
· Missing signaling coordination between MME and eNB for the control of the feature (e.g. MME disabling light connected for eDRX configured UEs or eNB reporting whether a UE is moved to light connected state);
· Lawful Intercept requirements not fulfilled (need Enhanced Location Reporting and guidance on age of reporting);
· RAN unreachability (loss of user plane data, handling of CSFB);
· No way forward on MME re-balancing mechanism and solution;
· X2 and S1 impacts due to periodic RAN Paging Area Update and context relocation signaling;
In addition to the unresolved issues above, RAN3 is currently discussing two sets of diverging RAN3 CRs in parallel and on which there is no consensus. 

For these reasons, RAN3 could not even endorse any of the RAN3 CRs.

Observation: RAN WG3 work is incomplete, on hold and waiting for SA2 progress.
2.3
RAN WG 4 situation

In RAN2, light connection CRs are modeling light RRC connection via RRC_CONNECTED state with the UE performing cell reselection in this state. RAN4 specifications are missing corresponding core and performance requirements for UEs with light RRC connection. In fact, RAN WG4 is not even considered as an impacted WG of this WI – if the modeling had been done by re-using the existing UE IDLE mode requirements the impacts to RAN4 would have been minimal. If WI is closed there will be no UE requirements for UEs with Light Connection.
Observation: RAN4 has not even discussed core and performance requirements for UEs in light connection
2.4
CT WGs situation

In CT1, no CRs was agreed. CT1 has agreed to put all the work related to light connection on hold. Existing known restrictions/issues include roaming scenario, PLMN selection, SGs/CSFB, ISR, PSM, eDRX, etc. It is impossible to assess overall CT1 impacts before SA2 properly conducts and completes a full study on the overall system impacts.
CT4 completion status is 0% and no impact analysis has been done in CT4.
Observation: CT WGs work is on hold. It is impossible to assess CT impacts before SA2 properly conducts and completes a full study on overall system impacts.
2.5
SA WGs situation

SA2 did not agree a proposed Rel-14 WID [6] as there seems to be a high number of issues to solve and specify as also documented in [3], [4] and [9]. Severe feature restrictions were proposed for Rel-14 in [3] and CR S2-170873 [10] proposed to address some of the open issues in rel-14 in TS 23.401, which make the benefits very small compared to complexity in LTE/EPC. Due to the important work amount required to resolve these issues, study work is expected in SA2 prior any normative work. Considering that release 14 stage 2 freeze was in 09/2016 it seems very unlikely that SA could complete the required work within release 14.
It has also been seen, as argued above, that stage 1 specification would be impacted due to light connection e.g. there is no ACB support to control UE connections.  So far there has not been any analysis provided to SA1 to identify impacts of the SA1 work in release 14. It should be noted that SA1 is now freezing release 15.

Observation: there is SA1 impact also as system accessibility is under SA1 responsibility and SA1 has not been consulted on this. This affects TS 22.011 “Service accessibility”. Note: SA1 is about to freeze Release 15 and start work on release 16.

Observation: It seem very unlikely that SA2 and SA1 can complete the required work in release 14 due to the impossibility to quantify the required work now and the disagreement to start with normative work recorded in SA2#119 even in the event the feature was postponed to Rel-15 as proposed by Intel during Rel-14 WI discussion. 
Observation: there may be further impact on RAN2 work stemming from SA2 and CT1 study of the topic. 

3
Conclusions
In this contribution, we have elaborated on the overall status of Light Connection work in RAN WGs and its dependencies to SA and CT groups. Impacts are clearly much wider than originally assumed in RAN2, RAN plenary and by the Rapporteurs of this work and span across the entire 3GPP System. A larger number of outstanding issues remain in the impacted Working Groups that would require cross TSG/WG coordination to address and resolve. Unfortunately, this coordination has, for some reason, simply not happened despite the intention in the original WID itself. With this in mind, it is the opinion of the sourcing companies that this feature can no longer be completed in Rel-14 and related discussions should be deferred to Rel-15 timeline.
Proposal: RAN shall not approve light connection CRs due to unfinished work across RAN WGs, dependencies to SA/CT and no formal placeholder for the work in SA groups. Without a common cross TSG (RAN, SA and CT) agreement, RAN is requested not to proceed light connection feature any further in Rel-14. Further work on this topic should be decided in collaboration with TSG RAN, CT and SA.
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