3GPP TSG-RAN WG2 Meeting #101


       R2-1802511
Athens, Greece, February 26 – March 2, 2018                               Revision of R2-1801360
Agenda item:
10.4.1.7.7
Source:
LG Electronics Inc.


Title:
Offloading UEs in RRC_INACTIVE
Document for:
Discussion and Decision
1.
Introduction
In RAN2 #98 meeting, RAN2 make following agreements.

•
As a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE.
In this discussion paper, we present our view and consideration on offloading UEs in RRC_INACTIVE.

2.
 
Discussion
A network initiated state transition from RRC_INACTIVE may occurs in following cases:

· When a UE CONTEXT is released by the network, e.g. NG connection release.

· When overload beyond network equipment capacity occurs.
· When an error occurs on the network.
If a UE CONTEXT is released by the network, it is sufficient to perform a procedure as specified by RAN2, i.e., the network makes the UE in RRC_INACTIVE transit to RRC_CONNECTED and then move to RRC_IDLE. 
Since the design objective of NR is to allow a UE to stay in “always connected”, it is likely almost UEs except UE in RRC_CONNECTED would stay in RRC_INACTIVE. Considering that the UE and the gNB stores the UE AS context while being in RRC_INACTIVE and the number of UE AS context which could be stored in the gNB is limited, the overload beyond network equipment capacity may occurs. In such situation, it is not reasonable to transit the lots of UEs to RRC_CONNECTED and then RRC_IDLE in order to resolve congestion in the network, and it may be burden to the network in terms of signalling and network resource point of view. Therefore, to ensure successful access of UEs of particular services, to alleviate overload situation in the network or to manage the number of UEs in RRC_INACTIVE by the network, a method for offloading the UEs in RRC_INACTIVE to other state is required.

Proposal 1. Introduce a method for offloading the UEs in RRC_INACTIVE to other state.

Depending on network implementation, upon the gNB recognizing overload, e.g., number of UEs in NR INACTIVE exceeds a certain number, it may be straightforward and easy way to let the UEs go to RRC_IDLE from RRC_INACTIVE. Thus, we can consider to send an offloading indication to UEs in RRC_INACTIVE by gNB as a way to move the UE to RRC_IDLE. If the UE receives this indication, the UE will transit from RRC_INACTIVE to RRC_IDLE. With this mechanism, the network can perform efficient resource relocation immediately by releasing stored UE context. 

Proposal 2. Introduce sending an offloading indication to UEs in RRC_INACTIVE as a way to move the UE to RRC_IDLE.
The following options can be considered to transmit an offloading indication: 
· Option A. Using Paging message
If a UE in RRC_INACTIVE reads N bit size offloading bitmap in paging message, the UE checks whether the bit in the bitmap corresponding to MOD operation of UE ID result indicates the UE should be move to RRC_IDLE.
· Option B. Using PDCCH message
If a UE in RRC_INACTIVE monitors and decodes N bit size offloading bitmap in DCI of PDCCH, the UE checks whether the bit in the bitmap corresponding to MOD operation of UE ID result indicates the UE should be move to RRC_IDLE.
· Option C. Using paging occasion
When the gNB performs RAN based paging, the gNB transmits the 1 bit offloading indicator in paging message transmitted in particular paging occasion. If an UE in RRC_INACTIVE reads this 1 bit offloading indication, UEs in RRC_INACTIVE except the UEs included in paging message transit from RRC_INACTIVE to RRC_IDLE.

· Option D. Using System Information
The network provides N bit size offloading bitmap in a system information. The UE checks whether the bit in the bitmap corresponding to MOD operation of UE ID result indicates the UE should be move to RRC_IDLE. 
Proposal 3. Discuss how the gNB transmit an offloading indication to offload UEs in RRC_INACTIVE to RRC_IDLE.
3.

Conclusion
In this discussion paper we have presented our views and considerations about offloading UEs in RRC_INACTIVE.

Proposal 1. Introduce a method for offloading the UEs in RRC_INACTIVE to other state.

Proposal 2. Introduce sending an offloading indication to UEs in RRC_INACTIVE as a way to move the UE to RRC_IDLE.

Proposal 3. Discuss how the gNB transmit an offloading indication to offload UEs in RRC_INACTIVE to RRC_IDLE.
