Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #102	Tdoc R2-1807937
Busan, South Korea, 21st – 25th May 2018

Agenda Item:	10.4.5.5 
Source:	Ericsson
Title:	Cell selection and reselection states 
Document for:	Discussion, Decision
Introduction
In the latest TS 38.304 [1], the subclause 5.2.2, “(cell selection/reselection) States and state transitions in RRC_IDLE state and RRC_INACTIVE state”, is still empty. 
The following agreements were made on RRC_INACTIVE UE at the RAN2#101-Bis meeting:
Agreements:
1	To adopt as a baseline for Rel-15 the simplest solution a UE enters RRC_IDLE when it leaves "camped normally" state.
2	Additional solutions can be considered in Rel-15/16 on top of the baseline approach.

This paper discusses future-proof solutions which separate the “(cell selection/reselection) States and state transitions” and RRC state transitions. 
[bookmark: _Ref178064866]Discussion
In TS 36.304, there are three cell selection/reselection states:
· Camped Normally state
· Any Cell Selection state
· Camped on Any Cell state
In Any Cell Selection state, the UE shall attempt to find an acceptable cell of any PLMN.
In Camped on Any Cell state, the UE shall perform the following tasks:
-	select and monitor the indicated paging channels of the cell;
-	monitor relevant System Information;
-	perform necessary measurements for the cell reselection evaluation procedure;
-	execute the cell reselection evaluation process;
-	regularly attempt to find a suitable cell trying all frequencies of all RATs that are supported by the UE. If a suitable cell is found, UE shall move to Camped Normally state;
-	if the UE supports voice services and the current cell does not support emergency call, the UE should perform cell selection/ reselection to an acceptable cell of any supported RAT regardless of priorities provided in system information from current cell, if no suitable cell is found.
[bookmark: _Toc513478666][bookmark: _Toc513478696][bookmark: _Toc513480709][bookmark: _Toc513480714][bookmark: _Toc513480718][bookmark: _Toc513481072][bookmark: _Toc513481217][bookmark: _Toc513632870][bookmark: _Toc513717109][bookmark: _Toc513718771][bookmark: _Toc513719891][bookmark: _Toc513720595][bookmark: _Toc513720711]UE in RRC_INACTIVE in NR can perform all the tasks in “Any Cell Selection” and “Camped on Any Cell” states, as in RRC_IDLE. 
In the agreements mentioned in the introduction, a UE in RRC_INACTIVE enters RRC_IDLE when leaving Camped Normally state is a baseline; Additional solutions can be considered in Rel-15/16 on top of the baseline approach. 
[bookmark: _Toc513717110][bookmark: _Toc513718772][bookmark: _Toc513719892][bookmark: _Toc513720596][bookmark: _Toc513720712]The agreements in RAN2#101-Bis do not preclude the UE in RRC_INACTIVE from supporting “Any Cell Selection” and “Camped on Any Cell” states. 
TS 23.501 [2] specifies the following cases for UE in CM-CONNECTED with RRC Inactive state to enter CM-IDLE state:
If a UE in CM-CONNECTED with RRC Inactive state performs cell selection to GERAN/UTRAN/E-UTRAN, it shall follow idle mode procedures of the selected RAT.
In addition, a UE in CM-CONNECTED state with RRC Inactive state shall enter CM-IDLE state and initiates the NAS signalling recovery in the following cases:
-	If RRC resume procedure fails,
- 	If the UE receives Core Network paging,
-	If the periodic RAN Notification Area Update timer expires and the UE cannot successfully resume the RRC Connection.
-	in any other failure scenario that cannot be resolved in RRC Inactive state and requires the UE to move to CM-IDLE state.
TS 24.501 [3] specifies the following cases for UE in CM-CONNECTED with RRC Inactive state to enter CM-IDLE state:
The UE shall trigger a transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode upon selection of a PLMN that is not an equivalent PLMN to the registered PLMN. 
The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode over 3GPP access and initiate the mobility registration update procedure for NAS signalling connection recovery, upon receiving from the lower layers:
a)	indication that the transition from RRC_INACTIVE state to RRC_CONNECTED state has failed.
The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode over 3GPP access upon receiving from the lower layers:
a)	indication of transition from RRC_INACTIVE to RRC_IDLE;
b)	AMF paging indication; or
c)	indication of cell selection to E-UTRAN or another RAT that the UE supports.
The UE shall not trigger a transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode upon entering a new PLMN which is in the list of equivalent PLMNs.
The subclause 5.2.2 in TS 38.304, focuses on the cell selection/reselection states and state transitions instead of RRC state transitions. It is impossible for the subclause 5.2.2 to cover all the cases for RRC state transitions from RRC_INACTIVE to RRC_IDLE specified in TS 23.501 and TS 24.501. 
[bookmark: _Toc513717111][bookmark: _Toc513718773][bookmark: _Toc513719893][bookmark: _Toc513720597][bookmark: _Toc513720713]It is impossible for the subclause 5.2.2 to cover all the cases for RRC state transitions from RRC_INACTIVE to RRC_IDLE specified in TS 23.501 and TS 24.501. The focus of the subclause 5.2.2 is cell selection/reselection states and state transitions instead of RRC state transitions. 
There are several possible scenarios after a UE in RRC_INACTIVE leaving Camped Normally state (it shall attempt to find an acceptable cell of any PLMN, trying all RATs that are supported by the UE):
· 1.1. The UE selects a new PLMN that is not an equivalent PLMN to the registered PLMN.
· 1.1.1 the UE performs a cell selection to an acceptable cell.
· 1.1.2 the UE performs the PLMN registration and makes a cell selection to a suitable cell.
· 1.2. The UE selects the registered PLMN or a new PLMN which is in the list of equivalent PLMNs and selects to a GERAN/UTRAN/E-UTRAN cell. 
· 1.2.1 the UE performs a cell selection to a GERAN/UTRAN/E-UTRAN acceptable cell.
· 1.2.2 the UE performs a cell selection to a GERAN/UTRAN/E-UTRAN a suitable cell.
· 1.3. The UE selects the registered PLMN or a new PLMN which is in the list of equivalent PLMNs and selects to a NR cell.
· 1.3.1 the UE performs a cell selection to an acceptable NR cell.
· 1.3.2 the UE performs a cell selection to a suitable cell.
All the possible triggering conditions for a UE in RRC_INACTIVE to enter RRC_IDLE after a UE in RRC_INACTIVE leaving Camped Normally have been covered in TS 23.501 and TS 24.501. 
The only problem is what are the behaviours of a UE which does not camp on a suitable cell upon a condition of the state transition is triggered. For example, in Case 1.3.1, a UE in RRC_INACTIVE selects the registered PLMN or a new PLMN which is in the list of equivalent PLMNs and performs a cell selection to an acceptable NR cell (e.g., the cell is a part of a Tracking Area that is a part of list of “Forbidden Tracking Areas”), after leaving Camped Normally state. According to TS 24.501, the UE shall not trigger a transition upon the selection of the PLMN. When the RNAU timer expires, the UE in CM-CONNECTED state with RRC Inactive state shall enter CM-IDLE state and initiates the NAS signalling recovery. However, the UE may only perform “emergency registration” which does not require a valid subscription. This means that the UE cannot initiate the NAS signalling recovery immediately.  There could be two alternative solutions:
· Alternative 1. The UE shall stay in RRC_INACTIVE when the triggering condition fulfils; it shall make a transition to RRC_IDLE and initiates the NAS signalling recovery when it camps on a suitable cell.
· Alternative 2. The UE shall make a state transition to RRC_IDLE when the triggering condition fulfils; it shall initiate the NAS signalling recovery when it camps on a suitable cell. 
Furthermore, if we continue the example above, the UE may find a suitable cell before the RNAU timer expires. In that case, there is no conditions that trigger the UE to enter Idle mode. It makes sense because the UE may enter “Any Cell Selection” state or enter “Any Cell Selection” and “Camped on any cell” states shortly and come back to “Camped normally” state. 
[bookmark: _Toc513717112][bookmark: _Toc513718774][bookmark: _Toc513719894][bookmark: _Toc513720598][bookmark: _Toc513720714]Regardless of the solutions of the behaviours of a UE which does not camp on a suitable cell upon a condition of the RRC state transition is triggered, there are scenarios that the UE enters “Any Cell Selection” or enters “Any Cell Selection” and “Camped on any cell” states and comes back to “Camped normally” state without triggering the RRC state transitions specified in TS 23.501 and TS 24.501. 
Based on the discussions and observations, we have the following proposals. 
[bookmark: _Toc513547212][bookmark: _Toc513555196][bookmark: _Toc513557397][bookmark: _Toc513563687][bookmark: _Toc513563696][bookmark: _Toc513563705][bookmark: _Toc513632901][bookmark: _Toc513717106][bookmark: _Toc513718734][bookmark: _Toc513719895]UE in RRC_INACTIVE in NR supports “Any Cell Selection” and “Camped on Any Cell” states, as in RRC_IDLE.
[bookmark: _Toc513547213][bookmark: _Toc513555197][bookmark: _Toc513557398][bookmark: _Toc513563688][bookmark: _Toc513563697][bookmark: _Toc513563706][bookmark: _Toc513632902][bookmark: _Toc513717107][bookmark: _Toc513718735][bookmark: _Toc513719896]In subclause 5.2.2 of TS 38.304, “(Cell selection/reselection) States and state transitions in RRC_IDLE state and RRC_INACTIVE state”, the same figure applies to both RRC_IDLE and RRC_INACTIVE states. 
[bookmark: _Toc513718736][bookmark: _Toc513719897]RAN2 to adopt the text proposal. Note: the cause numbers in the exception marked in yellow in the figure need to be updated based on TS 24.501. 
Text Proposal for TS 38.304
[bookmark: _Toc510351391]START OF CHANGE
5.2.2	States and state transitions in RRC_IDLE state and RRC_INACTIVE state
There are three cell selection and reselection states: “Camped normally”, “Any Cell Selection” and “Camped on any cell” states. The figure 5.2.2-1 shows states and state transitions and procedures of cell selection and reselection in RRC_IDLE and RRC_INACTIVE states. Whenever a new PLMN selection is performed, it causes an exit to number 1.


Figure 5.2.2-1: Cell Selection and Reselection in RRC_IDLE and RRC_INACTIVE
[bookmark: _GoBack]
END OF CHANGE


Conclusion
In section 2 we made the following observations:
Observation 1	UE in RRC_INACTIVE in NR can perform all the tasks in “Any Cell Selection” and “Camped on Any Cell” states, as in RRC_IDLE.
Observation 2	The agreements in RAN2#101-Bis do not preclude the UE in RRC_INACTIVE from supporting “Any Cell Selection” and “Camped on Any Cell” states.
Observation 3	It is impossible for the subclause 5.2.2 to cover all the cases for RRC state transitions from RRC_INACTIVE to RRC_IDLE specified in TS 23.501 and TS 24.501. The focus of the subclause 5.2.2 is cell selection/reselection states and state transitions instead of RRC state transitions.
Observation 4	Regardless of the solutions of the behaviours of a UE which does not camp on a suitable cell upon a condition of the RRC state transition is triggered, there are scenarios that the UE enters “Any Cell Selection” or enters “Any Cell Selection” and “Camped on any cell” states and comes back to “Camped normally” state without triggering the RRC state transitions specified in TS 23.501 and TS 24.501.

Based on the discussions and observations in section 2 we propose the following:
Proposal 1	UE in RRC_INACTIVE in NR supports “Any Cell Selection” and “Camped on Any Cell” states, as in RRC_IDLE.
Proposal 2	In subclause 5.2.2 of TS 38.304, “(Cell selection/reselection) States and state transitions in RRC_IDLE state and RRC_INACTIVE state”, the same figure applies to both RRC_IDLE and RRC_INACTIVE states.
Proposal 3	RAN2 to adopt the text proposal. Note: the cause numbers in the exception marked in yellow in the figure need to be updated based on TS 24.501.
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