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1 Introduction
In RAN2#93bis meeting, the work item called light connection came to the following agreements:
=>Work assumption to study the paging enhancement is “S1 connection of a UE lightly connected is kept and active, in order to hide the mobility and state transitions from CN”

=>Light connected UE can be addressed only by the trigger of paging initiated by eNB or MME

In this proposal, we raise one clarification need and then try to go further with the RAN-based paging.
2 Discussion

2.1 S1 Connection 
We came to the consensus that the S1 connection of a UE lightly connected is kept and active; we think it means that when a UE comes to the “state” of light connection, the S1 connection in MME is kept active. In our understanding, once light connection state is introduced, UE behaviour is quite like that in IDLE mode. Thus the number of UEs in idle mode is decreased and almost quite a large portion of UEs will fall into the light connection state. MME has to maintain the relative large amount of S1 connection bearers for a while. In operator’s network, simultaneous attached users of an MME is an implementation issue, it is about 10 million user/20 million bearers in current network. So operator tries to make sure the soft update of this potential feature won't lead to too much change to the facilities, i.e., the massive active S1 connections won’t be a burden for the current MME.
Proposal 1: Make sure that the massive active S1 connections won’t be a burden for the current MME.
2.2 RAN-based paging
As the agreement says, light connected UE can be addressed only by the trigger of paging initiated by eNB or MME. However, the first agreement implies that the S1 connection is maintained so that we don’t quite see the needs of MME paging because that the eNB which keeps the S1 connection is already known by the MME. It is ambiguous to a certain degree.
In addition, RAN-based paging has obvious advantages over the MME paging, for it hides the mobility and state transitions from core network, which leads to much less signaling overhead. Also, RAN-based paging is transparent to CN for that CN just regards a light connected UE as a connected one, UE behavior is not seen to CN. So the light connected state is hided to CN and it nearly has no impact to core networks.
Compared with the legacy MME triggered paging, RAN-based paging also has the advantage of shorter latency. Considering the TA-range paging, RAN-based paging will surely narrow down the scope for paging a certain UE. Even the R13 paging enhancement could possibly shrink the paging range, it also takes the risk of more signaling burden if the initial range doesn’t success. RAN-based paging has more flexible ways to collect the paging areas and this is what we should focus on in this work item.
Proposal 2: It is preferred that RAN2 consider the RAN-based paging solution in high priority for the further paging enhancement in light connection.
2.3 Legacy Paging
As the MME paging (legacy paging) will also exist in the network, it is beneficial to consider the relationship between the RAN-based paging and the legacy paging. In our understanding, light connect state is known by UE and the anchoring eNB, since the S1 connection is always kept active, when an eNB gets the DL data request from MME, it decides to initial the RAN-based paging. The legacy paging initials only when the UE is in ECM-IDLE state. So it is desirable to configure the proper transition timer from the RRC IDLE to “RRC light Connected” to balance the paging load.
Proposal 3: It is beneficial to consider the relationship between the RAN-based paging and the legacy paging.
3 Summary
In this contribution, we discussed the preferred directions of light connection paging, raising the following proposals:
Proposal 1: Make sure that the massive active S1 connections won’t be a burden for the current MME.
Proposal 2: It is preferred that RAN2 consider the RAN-based paging solution in high priority for the further paging enhancement in light connection.
Proposal 3: It is beneficial to consider the relationship between the RAN-based paging and the legacy paging.
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