[bookmark: _Ref452454252]3GPP TSG-RAN WG2 #117-e	R2-2203234
Electronic meeting, 21st Feb – 3rd Mar 2022

Agenda item:		8.8.2	Cell reselection
Source:		NEC
Title:		Cell reselection relevant open issues (38.304) 
Document for:		Discussion and Decision
1. Introduction
In this contribution, we share our opinion on some remaining 38.304 open issues. 
2. Discussion
2.1 Cell reselection algorithm
Last meeting, as working assumption, we agreed to develop a TP by taking into account all slice/slice groups provided by UE NAS to AS, but with neither formula nor iterations. It is unclear how we can achieve this with clearly specified UE behaviour and hence network can use it as a tool to steer UEs with predictable load balance. As a backup, we still attached our TP for the compromise solution in the end of this contribution, where only one higher slice group will be considered for frequency priority setting. 
2.2 The definition of slice group
We have agreed that a slice can be associated to none or one slice group but not to multiple slice groups. However, we later realized this would be an unnecessary restriction to implementation. it has been agreed that slice grouping configuration will be common to two features slice-specific cell reselection and slice specific RACH. As an example, if network would like to apply slice specific RACH configuration to one slice (slice X), and at the same time, network would like to configure the same slice specific frequency priority to a group of slice (including slice X and other more slice), for all of them, they share similar latency/capacity requirement or deployment. In this example, with the limitation, network must create two slice groups, slice group#1 including only X, and slice group#2 including all other slices, but both slice groups will have same slice specific cell reselection configuration: lead to duplicated signalling. Without the limitation, network can create two slice groups, slice group#1 including slice X for slice specific RACH configuration, and slice group#2 including slice X and other slice for slice specific cell reselection configuration. this has lower signalling overhead.
In the end, we believe how to map a slice to a slice group is network implementation, we should not pose any restriction especially in definition unnecessarily.
Propose 1: for definition of slice group, it is enough to only have “slice group: A group which is associated with one or multiple slices”
And we can also add more information from RAN angle e.g., it is a group of slices that could have same cell reselection frequency priority and or same dedicated RACH resource or RACH configuration

2.3 Actions if wanted/prioritised slice is not supported in highest ranked cell on target frequency
	Cell reselection to a higher priority RAT/frequency shall take precedence over a lower priority RAT/frequency if multiple cells of different priorities fulfil the cell reselection criteria.


Different from Cells with cell reservations, access restrictions or unsuitable for normal camping, a target cell (i.e., the highest ranked cell on target frequency) does not support wanted/prioritised slice does not mean UE can not camp on normally, but just mean it should not be prioritized. In legacy, when there are multiple cells on different frequencies with different priorities fulfil the cell reselection criteria, a cell on frequency with higher priority will take the precedence, see the description: 
Same handling can be applied here, a cell supported prioritised slice should take precedence. Another option is to deprioritize the whole frequency by recalculate a new priority or sign the legacy priority. Because the measurement rule (UE is allowed to not measure that frequency) and cell reselection criteria (whether the best ranked cell on that frequency can be considered) may changes due the frequency priority changes, changing the frequency priority will impact the UE implementation more, and it should be avoided.  
Proposal2: Cell reselection to a cell supported the selected slice group shall take precedence over a cell does not support the selected slice group if multiple cells of same/different priority frequencies fulfil the cell reselection criteria

2.4 Cell supporting a greater number of intended slices
In past, many companies support to prioritize a cell supporting a greater number of UE intended slice. follow the same way used in section 2.2., a cell reselection to a cell supporting more additional slice group in addition to selected slice group could take precedence if multiple cells on different frequencies fulfil the cell reselection criteria. 
Proposal 3: RAN2 consider that cell reselection to a cell supporting additional slice(s) of UE for cell reselection other than selected slice takes precedence.
Proposal 2 and 3 can be capture in section 5.2.4.5 of TS38.304 “NR Inter-frequency and inter-RAT Cell Reselection criteria”, example text can be found in second part of the TP.

3. Conclusion
In this contribution, we proposals regarding 38.304 open issues:
Propose 1: for definition of slice group, it is enough to only have “slice group: A group which is associated with one or multiple slices”
Proposal2: Cell reselection to a cell supported the selected slice group shall take precedence over a cell does not support the selected slice group if multiple cells of same/different priority frequencies fulfil the cell reselection criteria
Proposal 3: RAN2 consider that cell reselection to a cell supporting additional slice(s) of UE for cell reselection other than selected slice takes precedence.
4. Text Proposal
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc67949165]5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.
For a UE supporting slice-based cell reselection, if the UE is provided with slice/slice group priorities from NAS, and for one or multiple of which, the corresponding slice group specific frequency priorities are included in the slice cell reselection information used by the UE:
-	UE selects the highest priority slice group among the ones indicated in the slice cell reselection information used by the UE.
- 	for each NR frequency given in system information
-	Assign the absolute priorities to the frequency priority corresponding to the selected slice group if provided
-	otherwise consider the frequency to be lowest priority 
-	use the assigned slice-group specific frequency priorities to do cell reselection 
Otherwise, 
· Slice group specific frequency priorities are not considered 

NOTE 1:	The frequency only providing the anchor frequency configuration should not be prioritized for V2X service during cell reselection, as specified in TS 38.331[3].
NOTE 2:	When UE is configured to perform NR sidelink communication or V2X sidelink communication performs cell reselection, it may consider the frequencies providing the intra-carrier and inter-carrier configuration have equal priority in cell reselection.
NOTE 3:	The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.
NOTE 4:	The UE is configured to perform V2X sidelink communication or NR sidelink communication, if it has the capability and is authorized for the corresponding sidelink operation.
NOTE 5:	When UE is configured to perform both NR sidelink communication and V2X sidelink communication, but cannot find a frequency which can provide both NR sidelink communication configuration and V2X sidelink communication configuration, UE may consider the frequency providing either NR sidelink communication configuration or V2X sidelink communication configuration to be the highest priority.
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE:	UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.
The UE shall delete priorities provided by dedicated signalling when:
-	the UE enters a different RRC state; or
-	the optional validity time of dedicated priorities (T320) expires; or
-	the UE receives an RRCRelease message with the field cellReselectionPriorities absent; or
-	a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2:	Equal priorities between RATs are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.
The UE shall consider only the white listed cells, if configured, as candidates for cell reselection.
The UE in RRC_IDLE state shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and E-UTRA), if configured, at inter-RAT cell (re)selection.
NOTE 3:	The network may assign dedicated cell reselection priorities for frequencies not configured by system information.

[bookmark: _Toc29245211][bookmark: _Toc37298557][bookmark: _Toc46502319][bookmark: _Toc52749296][bookmark: _Toc67949171]5.2.4.5	NR Inter-frequency and inter-RAT Cell Reselection criteria
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	A cell of a higher priority NR or EUTRAN RAT/frequency fulfils Squal > ThreshX, HighQ during a time interval TreselectionRAT
Otherwise, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	A cell of a higher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT; and
-	More than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection as defined in clause 5.2.4.6.
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority NR or E-UTRAN RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT.
Otherwise, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT; and
-	More than 1 second has elapsed since the UE camped on the current serving cell.
According to section 5.2.4.1, If slice group specific frequency priorities are used:
-  cell reselection to a cell supported the selected slice group shall take precedence over a cell does not support the selected slice group if multiple cells of same/different priority frequencies fulfil the cell reselection criteria.
- 	Cell reselection to a higher priority RAT/frequency shall take precedence over a lower priority RAT/frequency if multiple cells of different priority frequencies fulfil the cell reselection criteria and all of them support or not support the selected slice group
[-	Cell reselection to a cell supported more additional slice group(s) of UE for cell reselection in addition to selected slice group may take precedence if multiple cell of same priority frequencies fulfill the cell reselection criteria] 
Otherwise, 
 
[bookmark: _Hlk90584229]- Cell reselection to a higher priority RAT/frequency shall take precedence over a lower priority RAT/frequency if multiple cells of different priorities fulfil the cell reselection criteria.
If more than one cell meets the above criteria, the UE shall reselect a cell as follows:
-	If the highest-priority frequency is an NR frequency, the highest ranked cell among the cells on the highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;
-	If the highest-priority frequency is from another RAT, the strongest cell among the cells on the highest priority frequency(ies) meeting the criteria of that RAT.


