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Abstract: This discussion paper aims at discussing the issues for slice based cell reselection, slice grouping, and the slice info required for cell reselection and proposes a way forward.
1. Introduction
1.1 Status
The RAN WI on Enhancement of RAN Slicing for NR (RP-212534) introduces slice-based cell re-selection:
-	UE uses a list of prioritized slices and slice-specific frequency priorities (provided in SIB and/or RRC Release) to trigger cell re-selection to the frequency/cell that supports the most prioritized slices for this UE.
-	In SIB and RRC Release, SliceGroupIDs are presented, to avoid broadcast of S-NSSAIs (size and security concern). 
-	The slice to slice group mapping is indicated to UE in NAS signalling.
The RAN WI is considered completed from RAN2 perspective based on the following assumptions:
-	There is a list of prioritized slices for cell re-selection purpose in UE.
-	The mapping of slices to slice groups for cell reselection are per TA (the same SliceGroupID can be used in another TA with other slice content), from LS under discussion in RAN2 (not yet approved) it seems RAN2 can accept per PLMN granularity if that is the decision by other WGs.
SA2 have not reached consensus on an overall system solution for the assumptions above (LS sent, see SP-220026)
Corresponding work in CT1 and RAN3 is not completed, i.e. the needs and requirements on interface signalling were not analysed and RAN3 work on impacts to RAN architecture and interfaces has not been progressed.
1.2	Issues to be resolved
There are a few aspects to agree on with regards to slice group and slice priority to support the RAN work:
1.	Granularity for the slice group i.e. per TA or per PLMN and the solution for enabling it
2.	How to set a priority between the network slices or slice groups for cell reselection
2. Discussion and conclusion
2.1	Granularity for the slice group and solution for enabling it
There have been three different proposals discussed i.e.
1.	Per PLMN granularity
2.	Per TA granularity with slice group ID including TAC and additional bits (e.g. 4 bits)
3.	Per TA granularity with slice group ID valid in geographical area (16 bits)
	
	Per PLMN granularity
	Per TA with TAC
	Per TA valid in geo area

	SIB size payload for slice group used e.g. for ncell info
	16 bits
	28 bits
	16 bits

	Configuration in the network
	OAM to NG-RAN and to AMF/NSSF
	OAM to NG-RAN 
Xn Setup and Configuration Update between gNBs
N2 Setup and Configuration Update from gNBs to AMFs
AMFs notifying to NSSF i.e. the NSSF collecting info from all AMFs and provide sum of info back to AMFs
	OAM to NG-RAN 
N2 Setup and Configuration Update from gNBs to AMFs
AMFs notifying to NSSF i.e. the NSSF collecting info from all AMFs and provide sum of info back to AMFs

	TA topology knowledge in 5GC
	No need
	AMF would need to be updated when new neighbor cells/TAs of cells/TAs in RA are discovered
	No need, but a check can done such that TAs in RA has same definition of the values

	NAS payload
	Slice group support per Slice
	Slice group support per Slice and a list of TACs per slice group mapping
	Slice group support per Slice (UE assumes same mapping for RA and ncells/TAs)

	
	
	
	



Observation: A granularity per PLMN seems to be the easiest way and implies less impacts.A granularity per TA is possible but with some larger impacts such as exposing RAN topology to the AMF every time new neighbours are discovered by the NG-RAN. Note: the solution in 3) “Per TA granularity with slice group ID valid in geographical” area has less impact than the solution in 2) “Per TA granularity with slice group ID including TAC”.
Proposal: Progress a granularity per PLMN, and if that is not acceptable progress 3) Per TA granularity with slice group ID valid in geographical area
2.2	Priority between network slices or slice groups for cell reselection
It has been proposed to enable network provided network slice group priority e.g. AMF sending the priority to the UE via NAS. However, any such solution has failed in SA2 in favor of a solution where the UE sets the network slice group priority in an implementation specific manner. When UE NAS sends the priority to UE AS, the UE AS uses it as input to selecting frequency priority, i.e. the network slice group priority set by NAS directly impact the frequency selected by the UE AS and consequently the cell reselection logic.
Leaving decision of Network Slice priority to proprietary UE implementation will lead to:
-	Loss of network control: where UEs will reselect becomes unpredictable.  More difficult for network to perform efficient load balancing. More difficult to dimension capacity booster and coverage layers
-	Increase in paging cost – UE behavior cannot be predicted by network.
We should not leave this to UE implementation in Rel-17 due to limited time, with ambition to add network control in future release. 
Firstly, even if network control is added in the future, there will always be a population of UEs that will not support the latest releases. This will lead to the support of two mechanisms in the network, for the same purpose.
Secondly, such approach would mean that, to avoid full UE freedom, network operators may need to enforce certain UE behaviors outside 3GPP (i.e. via proprietary UE implementations) with major increase in complexity and different solutions in different networks. UE implementation cost will likely also increase as UE vendors getting different requirements from different operators.
Cell reselection is an important functionality that we should not leave to UE implementation i.e. we need a deterministic behavior. 
Proposal: Add support for network-based Network Slice group priority to the UE, that the UE uses until the UE NAS layer changes the priority, and restrict when the UE NAS can change the priority to enable a deterministic behavior.
Scenarios when it can make sense to change a network provided priority, assuming that the network provided priority reflects the current usage of the network resources would be:
1.	A new network slice is to be registered;
2.	A PDU Session is to be established; or
3.	UL data is to be sent i.e. UP is to be activated for a PDU Session.
If UE NAS changes the priority for the scenarios above, it can lead to a cell reselection and then a subsequent communication with the network, when the network gets a new opportunity to provide an updated network-based Network Slice group priority to the UE. That is, we maintain network control and a deterministic UE behaviour.
In fact, there is no point that the UE 1) considers not registered network slice as high priority without also registering the network slice, as UE cannot be paged for services that would use a not registered network slice, 2) considers a network slice that is registered but no PDU Session is established as high priority unless the UE directly establish a PDU Session, as UE cannot be paged for services using that network slice until a PDU Session is established. If the UE is in RRC inactive with active UP, then it should be obvious that UE follows the need for the already activated UP and if there is a need to activate UP of PDU Session of another network slice then the UE anyway needs to connect directly with the network and request such activation.
3. Proposal(s)
It is proposed to approve CRs following the conclusions above e.g. in SP-220317 and SP-220318 enabling slice groups per PLMN granularity, and SP-220319 providing support for network based network slice group priority.
It is proposed to send an LS back to involved WGs with SA decision and asking involved WGs to progress the following:
-	Progress a granularity for the network slice group per PLMN
-	Progress a network control of the network slice group priority with clear criteria when the UE NAS can change the priority
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