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Introduction
The following email discussion has been triggered on Friday, February 25, 2022:
1. [AT117-e][244][Slicing] Frequency sorting and equal frequency priorities (Lenovo)
       Scope: Discuss how the frequency sorting and equal priority is handled and provide TPs for each alternative. Should discuss how each option works and provides consistent UE behaviour
       Intended outcome: Discussion report in R2-2203782. 
Deadline: Deadline 4:
Deadline 4 (discussions for 2nd week Wed online): Prateek
· Comment deadline: Monday W2, 1200 UTC (for collecting views)
· Rapporteur proposals: Tuesday W2, 1200 UTC (proposed resolution of issues)
· Document deadline: Tuesday W2, 1600 UTC (report or agreed CRs) 
No extensions to this deadline for regular discussions. Discussions handling CRs may continue to short post-meeting email (based on chair decision).

Discussion
Agreements
RAN2 has reached following agreements:
	1: RAN2 confirm the working assumption on option A without formula.
(prateek)
2: The UE should determine the frequency priority order according to the following rules:
a)	Considering the slice/slice group priority provided by NAS, the frequencies that support higher priority slice/slice group have higher slice based frequency priority than the frequencies that support lower priority slice/slice group; 
b)	Among the frequencies supporting a slice/slice group with the same priority, the UE should follow the slice specific frequency priority received in SIB or RRCRelease (if configured); 
c)	Among the frequencies supporting the same slice/slice group, the frequency not configured with slice specific reselection priority should be considered as lower priority than other frequencies configured with slice specific reselection priority;
d)	The frequencies that support any slice/slice group have higher slice based frequency priority than the frequencies that support none of slice/slice group; 
e)	For the frequencies that do not support any slice/slice group, the UE should follow the legacy cell reselection priority received in SIB, FFS when only legacy priority received in RRCRelease;

5: RAN2 confirm that if the UE is configured with slice specific frequency priority via RRCRelease message, the UE shall ignore all the slice specific priorities provided in system information. FFS if we still apply the legacy cell reselection frequency priorities in SIB.
6: The legacy procedure (i.e., UE first enters any cell selection state and performs cell selection) should be reused when the UE cannot find a suitable cell using any cell reselection priorities (including slice-based and legacy (non-slice based) priorities) if the UE is configured with slice based dedicated priority.
7: Inter-RAT frequencies are not configured with slice specific frequency priority, but inter-RAT frequencies can be considered using legacy cell reselection frequency priority after all NR frequencies that support any slice/slice group.
8: The slice specific cell reselection information provided by the network in SIB is slice group specific.
10: Reuse the legacy T320 timer for slice specific frequency priority in RRCRelease.
11: RAN sharing can be supported for slice based cell reselection and RACH by  network implementation (e.g. dedicated priorities in RRCRelease). We don't define PLMN-specific reselection priorities or RACH configuration. FFS if we need something extra in RACH (may not be critical to WI completion).




Every solution would sort the list of frequencies at least once according to its methodology. The main question here is about a need for “re-sorting” at some point in time. If the need for re-sorting is left to UE implementation, some UEs may do the “re-sorting” and others may not. In certain scenarios this may differently influence the outcome of slice based reselection procedure. 
Q1: Does your company consider this as a central feature of current work (i.e., not just an optimization) and prefer a consistent and testable slice based reselection outcome/ performance?
	Company
	Yes/ No
	Comments

	
	
	

	
	
	

	
	
	




Further, a UE would receive Slice reselection information (Slice Info) from the serving cell, listing slice group support in neighboring cells and frequencies. Based on this a UE would have an accurate/ reasonable idea of which of its slice group (among slice groups with priorities received from NAS) is available i.e., supported by at least one neighbouring cell. So, the UE can measure and evaluate only those frequencies considered available based on the Slice reselection information.
Q2: Do you agree that a UE can/ should limit its measurement and evaluation to only those frequencies considered available based on the Slice reselection information?
	Company
	Yes/ No
	Comments

	
	
	

	
	
	

	
	
	



Understanding what is with and without re-sorting
Building on the previous question and based on the following agreed rule:
	a)	Considering the slice/slice group priority provided by NAS, the frequencies that support higher priority slice/slice group have higher slice based frequency priority than the frequencies that support lower priority slice/slice group; 
b)	Among the frequencies supporting a slice/slice group with the same priority, the UE should follow the slice specific frequency priority received in SIB or RRCRelease (if configured); 



Any solution works fine if the highest ranked cell of the first frequency (according to the above rules) supports the highest priority available slice group. Therefore, the question really is what happens when the best ranked cell on a frequency does not support a UE’s selected slice.
Based on the two rules above and companies’ response to the previous question, measurement/ evaluation of frequencies for Slice based reselection procedure starts with frequencies supporting its highest priority available slice group. As rule b) clarifies, the frequencies for a UE’s certain available slice group are listed in the slice specific frequency priority order. Now let’s take a very simple example where a UE has been signalled 2 slices (S1 and S2) from NAS with PriorityS1 > PriorityS2.
For S1 (available on f1 and f2): Priorityf1 > Priorityf2
For S2 (available on f1 and f3): Priorityf1 > Priorityf3
	 
	without re-sorting
	 
	with re-sorting

	time instance
	frequency
	selected slice group
	
	frequency
	selected slice group

	T1
	f1
	S1
	
	f1
	S1

	T2
	f2
	S1
	
	f2
	S1

	T3
	f3
	S2
	
	f1
	S2

	T4
	non-slice based frequencies
	
	f3
	S2

	T5
	
	
	non-slice based frequencies



The results for both methodologies (without/ with re-sorting) are consistent until time instance T2. At time instance T3, UE will measure/ evaluate f3 for S2 when no re-sorting is used, and f1 for S2 when re-sorting is used. In the latter case, as soon as the highest priority available slice does not yield (i.e., no successful reselections made for S1), UE prepares a frequency order list according to the next available slice. Of course, there can be other flavors e.g., when f1-S1 does not work at time T1end, UE selects the highest ranked cell on f1 if that supports any of the UE’s slice group. But such additional flavors are ruled-out due to the agreed rules a) and b). 
Q3: Do you agree that re-sorting only/ mainly applies when the slice based reselection procedure for the highest/ higher priority available slice group is exhausted without any yield (i.e., no successful reselections made) and there are still one or more slice group remaining?
	Company
	Yes/ No
	Comments

	
	
	

	
	
	

	
	
	



Comparison:
Please find below a comparison table. Companies kindly keep adding more benefits, shortcoming and even arguments in favor/ against argument made previously:
Table 1
	Without re-sorting

	Benefits/ advantages
	Shortcoming/ dis-advantages

	1) Easy UE implementation and specification
	1) Insufficient performance: would fail to reselect to a higher priority frequency/ cell supporting the 2nd highest priority available slice

	2) No re-measurements/ re-evaluation of the same frequency
	2) Triggers measurement/ evaluation of non-slice based frequencies too early

	3) Please add
	3) Please add



And another table for with re-sorting case:
Table 2
	With re-sorting

	Benefits/ advantages
	Shortcoming/ dis-advantages

	1) Fulfills performance: Fulfills what this WI is tasked/ intended for.
	1) Re-measurements or at least re-evaluation will consume time and power un-necessarily if the reselections fail again for a freshly selected slice.

	2) There may be no need to measure a new frequency (f3 in the above example), if the reselection for a higher priority slice on an already measured frequency works out (S2 on f1)
	2) Optimization for measurements/ evaluation may need to be left for UE implementation. 

	3) Please add
	3) Please add




Q4: Based on the above arguments, do you think slice based reselection procedure should be designed  with or without re-sorting functionality?
	Company Name
	With or Without (re-sorting)
	Comments

	
	
	

	
	
	

	
	
	



Equal Priority case
Following is the situation from the Friday morning situation (RAN2#117)
Proposal 4: FFS how to handle the frequency priority among the frequencies supporting the same slice/slice group with same frequency priority.
(7/19) Option 1: the frequency supporting maximum intended slices may be prioritized; 
(13/19) Option 2: they are considered as equal priority;
(10/19) Option 3: up to UE implementation;

From option 3, leaving this case to UE implementation will lead to different outcomes. Further, Option 2 is no different since a UE would need to prioritize “somehow” between the frequencies considered as equal priority. Is it then reasonable to say that there are really only two possibilities.
Option 1: the frequency supporting maximum intended slices may be prioritized
Option 3: up to UE implementation
Q5: Do you agree that there are really only two options (1 and 3 above)?
	Company
	Yes/ No
	Comments

	
	
	

	
	
	

	
	
	



Q6: Do you think this decision is one fundamental to the SI/ WI intention or can be considered an optimization?
	Company
	Yes (=fundamental) / No (=optimization)
	Comments

	
	
	

	
	
	

	
	
	



Q7: Finally, which Option do you prefer?
	Company
	Option (1 or 3)
	Comments

	
	
	

	
	
	

	
	
	




