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1. Introduction
[bookmark: OLE_LINK1][bookmark: _GoBack]In CT1#100 meeting, CT1 received an incoming LS C1-164472/R2-167314 [1] from RAN2 on the progress and questions for the light connection under Rel-14 LTE_LIGHT_CON-Core WID.

The Rel-14 RAN LTE_LIGHT_CON WID [2] was approved by RAN#71 plenary at March 2016 and scheduled to be completed by 2017Q1. However, the work is 30% complete by the end of 2016Q3. Before receiving the RAN2 incoming LS [1], both SA2 and CT1 were not aware of the ongoing LTE_LIGHT_CON WID in RAN WGs.

Now that the RAN2 LS [1] has been received by CT1 and based on the preliminary technical discussion triggered by the LS during the last CT1#100 meeting, regardless whether the Modelling A or the Modelling B is going to be used at the UE, it is clear that the RAN WID does impact the NAS protocols, and hence CT1 need to consider how to proceed with the required work for this WID under the Rel-14 timeframe.

This discussion paper attempts to provide considerations on this RAN WID from more general perspective and also proposes a way forward.


2. Why SA2 are not involved in this RAN WID?
The RAN2 LS [1] is only sent to CT1 but just copied to SA2 without any SA2 action.

However, from the Annex part of this RAN2 LS [1] which attached the agreement achieved by RAN WGs, one can see this RAN WID impacts some basic functionalities on the MME (see TS 23.401 subclause 4.4.2), e.g.:
a) The paging function is moved to the “anchor eNB” and hence there is no chance for the MME to page the UE;
b) The UE reachability management function is moved to the “anchor eNB” and hence there is no need for the MME to do the UE idle-mode mobility management (e.g. no UE reachable timer running).

Note that a) and b) are two of the basic functionalities provided by the MME within the 3GPP architecture as defined by stage 2 specifications (see TS 23.401). If these functions are not provided by the MME, then the MME does not perform the functions of an “MME (Mobility Management Entity)” as defined by the EPC. One needs to bear in mind that this Rel-14 RAN WID caters for LTE/EPC architecture system, and not 5G.

Also, from the Annex part of this RAN2 LS [1], it is clear that this RAN WID does impact the eNB’s functions and UE’s functions as well.

From procedural perspective, this RAN WID impacts some existing procedures described and defined by stage 2, e.g. paging procedure (see TS 23.401 subclause 5.3.4.3), the UE reachability procedures (see TS 23.401 subclause 5.3.11) and Downlink Data Notification procedure (see TS 23.401 subclause 5.3.4.3). Additionally, if the connection suspend/resume procedure defined for user plane CIoT EPS optimization in Rel-13 (see TS 23.401 subclause 5.3.4A and 5.3.5B) is actually re-used by this RAN WID (as indicated in the RAN LS [1], RAN WGs are deciding to go this way), this would impact the connection suspend/resume procedure (e.g. the S1-AP suspend/resume procedure is not needed for the light connection any longer).

All in all, this RAN WID results in end-to-end impacts in all; the UE, the eNB, and the MME from the procedures to the network element functions.

As we all know, 3GPP SA2 is the group which owners the end-to-end architecture model, the end-to-end procedures and the functionalities definition of LTE/EPC network elements. Due to the clear end-to-end impacts in all; the UE, the eNB, and the MME by this RAN WID, it is indeed very strange that SA2 are not being involved in the work from the very beginning.

One other important aspect to consider is that due to the fact this RAN WID does impact the NAS protocol and SA2 hold the scope of stage 2 for NAS procedures and network element functionalities definition, before CT1 can proceed with the required work for this RAN WID, CT1 need to know what the SA2’s view is on this RAN WID and SA2 have to do the required work ahead of CT1, e.g. SA2 should firstly update the impacted procedures (e.g. paging) and network element (e.g. MME) functions at stage 2 and analyze is this is acceptable and whether other impacts or even issues are also identified, then CT1 would be able to subsequently do the required alignment work on the stage 3 aspects.

Finally, it is important to note that this RAN WID is in fact a Rel-14 WID and the scheduled freeze date of Rel-13 is 2017Q1, hence we believe that SA2 should be involved as earlier as possible.

Hence, we would like CT1 to ask the below question to SA2:
Question #1: CT1 kindly asks SA2 to analyze and provide SA2’s views on this Rel-14 RAN WID and whether they are ok to do the required specification updates within the Rel-14 timeframe, and whether other impacts are necessary or issues are foreseen.

3. Why MME cannot control the UE entering the lightly connected state?
As stated in section 2, the RAN WID does move some basic MME functions to the eNB. This does break the principle of CN-RAN functional division and architectural split which causes essential procedural and functional impacts on the existing LTE/EPC architectural system. It is strange that RAN WGs did start this protocol work standalone; without involving other 3GPP WGs like SA2 and CT1. The actual move of CN functions to the RAN node should be discussed and justified by SA2 experts first, not only RAN people.

For example, the core network could at least make a decision to NOT allow moving the UE into the “lightly” connected state.

For the connection suspend procedure used for user-plane CIoT EPS optimization in Rel-13, the eNB needs to send the UE context suspend request to the MME and the MME could make a decision to not accept this request, e.g. by initiating an S1 release procedure as a response to moving the UE to the legacy EMM-IDLE mode. If RAN WGs are deciding to re-use the Rel-13 suspend/resume mechanism for the light connection in this Rel-14 RAN WID, the same principle should be followed as well, i.e. the eNB needs to send a request to the MME to move the UE to the “lightly” connected state and the MME can then make a decision to not accept this request, e.g. by initiating an S1 release procedure as a response to move the UE to the legacy EMM-IDLE mode.

Considering that the principle of CN-RAN functional division and architectural split is actually under the scope of and owned by SA2 (like the KI#8 in TR 23.799 for 5G study), we would like to ask the below question to SA2:
Question #2: CT1 kindly asks SA2 to decide whether the MME can control and decide whether the UE entering the “lightly” connected state.

3. Why the light connection feature applies to all UEs?
From the justification of RAN LTE_LIGHT_CON WID [2], one can see that the light connection feature can be applied to all UEs, including smart phones in (e)MBB cases.

When comparing the procedures and actions required for the light connection in this Rel-14 RAN WID and the procedures and actions required for the connection suspend/resume mechanism defined in Rel-13 for CIoT EPS optimizations, one can see the principle is actually very similar.

However, the connection suspend/resume mechanism was introduced in Rel-13 only for the EPS optimizations for CIoT devices or CIoT capable devices. Generally speaking, there is not mandatory requirement to force smartphones to support this new feature and more likely, smartphones will not support this feature.

The protocol gains of applying the light connection feature to the UEs (e.g. smart phone) in (e)MBB cases should actually be discussed and evaluated by SA2 experts as well.

Hence, we would like CT1 to ask below question to SA2:
Question #3: CT1 kindly asks SA2 to decide whether the light connection feature needs to be applied to all sorts of UEs, including the UEs (e.g. smartphones) in (e)MBB cases.


[bookmark: OLE_LINK8]3. Conclusion
This discussion paper provides some considerations on the RAN WID [2] from more general perspective, typically covering aspects which question; whether SA2 should be involved in this RAN WID, whether the MME can control the UE entering the “lightly” connected state and whether the light connection feature can be applied to all sorts of UEs.

Based on the analysis for above three aspects, as a way forward in CT1 for further analyzing required CT1 work for this RAN WID, this paper proposes CT1 to send an LS to SA2 to ask for guidance on the below questions:
Question #1: CT1 kindly asks SA2 to analyze and provide SA2’s views on this Rel-14 RAN WID and whether they are ok to do the required specification updates within the Rel-14 timeframe, and whether other impacts are necessary or issues are foreseen.

Question #2: CT1 kindly asks SA2 to decide whether the MME can control and decide whether the UE entering the “lightly” connected state.

Question #3: CT1 kindly asks SA2 to decide whether the light connection feature needs to be applied to all sorts of UEs, including the UEs (e.g. smartphones) in (e)MBB cases.
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