3GPP TSG RAN WG2 Meeting #96                                                          R2-168743
Reno, Nevada 14th – 18th November 2016

Agenda item:
8.9.1

Source:
LG Electronics Inc.


Title:
Offloading UEs in Lightweight Connection
Document for:
Discussion and Decision
1.
Introduction
RAN2 agreed as below in #95bis meeting, 
1. Model A-1: Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED with the reestablishment proc.
2. Model A-2: Lightly connected UEs are in RRC_CONNECTED light connection mode and ECM_CONNECTED using the suspend-resume proc.
In this discussion paper we present offloading UEs in Lightweight connection to idle in Model A. 
2
Discussion
UEs in Lightweight Connection (LC) maintain suspension condition while storing the LC UE contexts in an eNB. If the number of UEs in LC becomes increased, the eNB needs to offloads the UEs from LC to idle for limiting numbers of storing LC UE contexts in the eNBs. However, if LC is considered as a subset of RRC_Connected in Model A, currently there is no way to control access to network for UEs in LC in Model A. In terms of the eNB, the number of UEs in LC needs to be limited. If many LC UEs try to transit from LC to RRC_Connected at the same time, network congestions would occur. Therefore, to maintain appropriate number UEs in Lightweight Connection, the ways to offload UEs in LC to idle are required to consider. 
Observation 1:  Because LC is considered as a subset of RRC_Connected in Model A, currently there is no way to control access to network for UEs in LC.
Proposal 1: In order to maintain appropriate number UEs in Lightweight Connection, the ways to offload UEs in LC to idle are required to consider.
If the number of UEs in LC at a eNBs increase to a certain number, the eNB can send a offloading indication to a UE in LC. If a UE in LC receives this indication, UEs transit from LC to idle. We can consider below options for offloading UEs in LC to idle mode. 
Option 1: Using Paging message 
· If an UE in LC reads this N bit size offloading bitmap in paging message, the UE matches MOD operation of UE ID (IMSI mod N or RNTI mod N) to the corresponding bits in the bit map. 
Option 2: Using PDCCH message
· If an UE in LC monitors and decodes this N bit size offloading bitmap in DCI of PDCCH, the UE matches MOD operation of UE ID (IMSI mod N or RNTI mod N) to the corresponding bits in the bit map. 
Option 3: Using paging occasion 
· When eNB performs RAN based paging, the eNB transmits the 1 bit offloading indicator in paging message. If an UE in LC reads this 1 bit offloading indication, UEs in LC except the UEs included in paging message transit from LC to idle. 
Option 4: Using System Information (SI)
· When eNB performs RAN based paging, the eNB transmits the 1 bit indicator to notice for changing system information for LC offload in paging message. If an UE in LC reads this 1 bit SI change notification for LC offload in paging message, UEs in LC requires the N bit size offloading bitmap in a SI. If an UE in LC decodes this N bit size offloading bitmap in SI, the UE matches MOD operation of UE ID (IMSI mod N or RNTI mod N) to the corresponding bits in the bit map. 
Example)
An eNB sends 8 bit size offloading bitmap in paging message or DCI or SI as below.   
	0
	1
	0
	0
	1
	0
	0
	1


If LC UE receives this bit map and the result of MOD operation of UE ID (UEID mod 8) is 2, 5 or 8, the UE in LC except the UE included in paging message transits to LC to idle.  
Proposal 2: Discuss how eNB could offload UEs in LC to RRC_Idle. 
3 Conclusion
Observation 1:  If LC is considered as a subset of RRC_Connected in Model A, currently there is no way to control access to network for UEs in LC.
Proposal 1: In order to maintain appropriate number UEs in Lightweight Connection, the way to offload UEs in LC to idle are required to consider.
Proposal 2: Discuss how eNB could offload UEs in LC to RRC_Idle. 
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