3GPP TSG-RAN WG2 Meeting#102












R2-1808087
Busan, Korea, 21st – 25th May 2018






 
  Revision of R2-1805301
Agenda Item:
10.4.1.3.7
Source: 
Huawei, HiSilicon  
Title: 
UE behaviour upon leaving RRC_CONNECTED state
Document for:
Discussion and decision
1 Introduction
In this document, we will discuss the UE behaviour in NR upon leaving RRC_CONNECTED state.
2 Discussion
In LTE, two RRC states are defined: RRC_IDLE and RRC_CONNECTED. When UE leaves the RRC_CONNECTED state, the UE will perform cell selection procedure. The UE is likely to select to another cell which is different from the last cell for which it was in RRC_CONNECTED. The details see the following (extracted from [1]):
	5.2.7
Cell Selection when leaving RRC_CONNECTED state

On transition from RRC_CONNECTED to RRC_IDLE, UE shall select a suitable cell to camp on according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. Otherwise UE shall select a suitable cell on an EUTRA carrier. If no suitable cell is found, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on.

When returning to RRC_IDLE after UE moved to RRC_CONNECTED state from camped on any cell state, UE shall select an acceptable cell to camp on according to redirectedCarrierInfo, if included in the RRCConnectionRelease message. Otherwise UE shall select an acceptable cell on an EUTRA carrier.  If no acceptable cell is found, the UE shall continue to search for an acceptable cell of any PLMN in state any cell selection.


Observation 1: In LTE, UE performs cell selection procedure upon leaving RRC_ CONNECTED state. The UE is likely to select to another cell which is different from the last cell for which it was in RRC_CONNECTED.
In NR, it has been agreed that one new RRC state (RRC_INACTIVE state) was introduced. One issue is whether the UE behaviour upon leaving RRC_CONNECTED state is same as in LTE, i.e. whether UE will perform cell selection or not. There are two cases:
· Case 1: UE enters RRC_IDLE state when leaving RRC_CONNECTED state

If NR supports the cell redirection when leaving RRC_CONNECTED state, the UE needs to finds one suitable cell as soon as possible. It seems that the cell selection procedure may be needed as in LTE. Therefore, 

Proposal 1: In NR, UE performs cell selection when entering RRC_IDLE state.
· Case 2: UE enters RRC_INACTIVE state when leaving RRC_CONNECTED state

When the UE enters RRC-INACTIVE, one RNA area is configured for the UE. When UE leaves the RNA area, the UE needs to notify the network leaving the RAN area. If the UE performs the cell selection, from the view of standard, the UE is likely to select one cell out of the RNA area since cell selection is selecting a suitable cell as soon as possible, and then immediately the UE will resume to RRC_CONNECTED state to notify the network. When the UE returns to RRC-INACTIVE state after notification, even the same thing happens again. This will significantly increase the signalling overhead. Therefore, we suggest that the UE does not perform cell selection and just stay in current cell if the redirectedCarrierInfo is not included. If needed, the UE can subsequently perform cell re-selection.
Proposal 2: In NR, UE does not perform cell selection upon entering RRC_INACTIVE state if the redirectedCarrierInfo is not included, i.e. UE initially stays in current cell upon entering RRC_INACTIVE state, and if needed, UE can subsequently cell-reselect to another cell.
3 Conclusion

This document discusses the UE behaviour in NR upon leaving RRC_CONNECTED state and we propose:
Observation 1: In LTE, UE performs cell selection procedure upon leaving RRC_ CONNECTED state. The UE is likely to select to another cell which is different from the last cell for which it was in RRC_CONNECTED.
Proposal 1: In NR, UE performs cell selection when entering RRC_IDLE state.

Proposal 2: In NR, UE does not perform cell selection upon entering RRC_INACTIVE state if the redirectedCarrierInfo is not included, i.e. UE initially stays in current cell upon entering RRC_INACTIVE state, and if needed, UE can subsequently cell-reselect to another cell.
4 References
[1] 3GPP TS 36.304
5 Text Proposal (based on running CR “TS_38304-110_rm”)
5.2.6
Selection of cell when leaving RRC_CONNECTED state

On transition from RRC_CONNECTED to RRC_IDLE state or RRC_INACTIVE state, UE shall perform the cell selection and attempt to camp on a suitable cell according to redirectedCarrierInfo if included in the RRC message used for this transition. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. On transition from RRC_CONNECTED to RRC_IDLE state, if the RRC Release message does not contain the redirectedCarrierInfo, UE shall perform the cell selection and attempt to select a suitable cell on a NR carrier. If no suitable cell is found according to the above, the UE shall perform a cell selection starting with Stored Information Cell Selection procedure in order to find a suitable cell to camp on. On transition from RRC_CONNECTED to RRC_INACTIVE state, if the RRC Release message does not contain the redirectedCarrierInfo, UE shall not perform cell selection, but initially stays in current serving cell and perform the cell re-selection.
When returning to RRC_IDLE state or RRC_INACTIVE state after UE moved to RRC_CONNECTED state from camped on any cell state, UE shall attempt to camp on an acceptable cell according to redirectedCarrierInfo, if included in the RRC Release message. If the UE cannot find an acceptable cell, the UE is allowed to camp on any acceptable cell of the indicated RAT. If the RRC Release message does not contain redirectedCarrierInfo UE shall attempt to select an acceptable cell on a NR carrier. If no acceptable cell is found according to the above, the UE shall continue to search for an acceptable cell of any PLMN in state any cell selection.

Editor’s NOTE: The RRC message(s) used for transitioning from RRC_CONNECTED to RRC_IDLE and RRC_INACTIVE (RRC Release used as a generic name above) and associated IEs (redirectedCarrierInfo) for redirection are FFS.
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