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1. Introduction
At SA2#150 a package of CRs was approved despite it was known even before the end of the meeting that these CRs were technically incorrect for the aspect related to how the NSAG priority is formed (as it will be shown in this paper) and that these CRs could not provide a sensible basis for the indication of the NSAG priority to the UE AS the NSAG priority is not based on the concept of "intended slice" which was at the basis of the whole effort in RAN WGs. This will in practice make this CR package non deployable as it may result in choosing the wrong frequency band or use the wrong RACH resources. 
In addition, the RAN work includes Random Access aspects that the CRs totally do not cover. This needs some SA2 clarification as the UE NAS is supposed to deliver only one NSAG to the UE AS for Random Access but how the UE determines that is not defined and so it is needed to clarify that in SA2. 
The set of CRs that needs to be updated is the following.

	S2-2203620 
	CR 
	23.501 CR3317R5 (Rel-17, 'B'): Enabling slice priority and slice groups for RRM purposes 
	Ericsson 
	Rel-17 

	S2-2203618 
	CR 
	23.501 CR3539R3 (Rel-17, 'B'): Enabling configuration of Network Slice AS Groups 
	Nokia, Nokia Shanghai Bell, CMCC, NEC, Verizon UK ltd, ZTE, InterDigital, Xiaomi, LGE, Samsung 
	Rel-17 

	S2-2203619 
	CR 
	23.502 CR3300R3 (Rel-17, 'B'): Enabling configuration of Network Slice AS Groups 
	Nokia, Nokia Shanghai Bell, CMCC, NEC, Verizon UK ltd.,ZTE, InterDigital, Xiaomi, LGE, Samsung 
	Rel-17 



NOTE: 	recent CT1 CRs change the split between NAS and AS. (see C1-224295 " Reply LS on Slice list and priority information for cell reselection"). Despite we are aware of this ongoing discussion between RAN2 and CT1, we keep assuming the current NAS/AS split of the existing RAN2 and SA2 text in this paper so to have a common ground for discussion, but we will then proceed to make the "principles" conclusions NAS/AS split independent and also the CRs proposed according to these.
2. Discussion 
The first topic is the handling of the NSAG priorities.
The SA2 CR S2-2203620 indicates that the AMF determines the NSAG priorities based on local policy and passes these to the UE. The UE NAS then selects which NSAGs to pass to the UE AS and the NSAG priorities the UE NAS passes to the UE AS are the same as received from the AMF. However, it is not clear how this is related to the concept of intended slice, i.e. the network slices that the Ue is actually using or intending to use. It is to us important that the NSAG priority is based on the priority of the network slices the UE is intending to use.
Let's discuss some considerations about the relationship between slice priority and NSAG priority.
Observation 1: The NSAG represent a group of network slices.
Observation 2: The NSAG represents potentially a large number of slices, but a UE can only subscribe to a few slices (maximum 16) and these not necessarily match the whole set of network slices the NSAG represents. In other words, the NSAG for a single UE represent only a subset of the potentially larger set of network slices a NSAG represents and for this reason alone the priority of a NSAG is a UE specific value.
Observation 3: Not all slices the NSAG represents have the same priority level (this would be impossible to determine in advance because NSAGs are not set in a UE-dependent manner). At least this is not assumed in SA2. In addition, not all network slices a NSAG represents out of those the UE uses have the same importance for the UE.
Observation 4: The network slice priority for two UEs that use the same network slices can be different. To visualize this let's consider the following table.
TABLE 1: importance of a network slice for a subscription based on its purpose
	
	eMBB
	 mIoT
	URLLC

	Smartphone subscription
	Priority 1
	Priority 3
	Priority 2

	IoT subscription
	Priority 2
	Priority 1
	N/A

	Industrial IoT subscription
	Priority 2
	N/A
	Priority 1



The AMF cannot decide based on local logic what network slice is more important for a UE (and therefore which NSAG is more important for a UE) as the AMF is unable to determine autonomously the nature of the subscription. The AMF needs some information to be able to understand the importance of a NSAG based on the importance of the underlying network slices of the NSAG. Since it is the HPLMN that holds the information on the "purpose and SLA" related to the contract with the customer, it is the HPLMN that needs to pass the information to the serving PLMN. It is naturally part of the subscription data. In other words, subscription data is needed to determine what slices of a NSAG a UE can use and the importance of these slices for the UE.
Observation 5: The importance of a network slice to a UE should be directly mapping to the importance of the NSAG for a UE. In other words, if hypothetically NSAG 1 was for eMBB, NSAG 3 for URLLC, and NSAG2 for IoT, the smartphone should consider NSAG1=priority 1, NSAG3 = priority 2 and NSAG 2 = priority 3
Observation 6:	A UE does not have to request to be registered with all the network slices it subscribes to. Therefore, it is incorrect to associate a NSAG priority statically to the priority of the subscribed slices in the NSAG. The NSAG priority should be based on the priority of the network slice the UE is requesting to be registered with which are in the NSAG. Let's consider the case where the smartphone subscription above is configured with NSAG 1= EMBB, IoT and NSAG2= URLLC. the following should apply depending on Requested NSSAI
TABLE 2: NSAG Priority related to REQUESTED/EALLOWED NSSAI for a smartphone subscription from Table 1
	
	NSAG 1 = eMBB, mIoT
	NSAG2 = URLLC

	Requested/Allowed NSSAI = (eMBB, URLLC)
	Priority 1
	Priority 2

	Requested /Allowed NSSAI IoT =(mIoT, URLLC)
	Priority 3
	Priority 2

	Requested /Allowed NSSAI = eMBB, URLLC
	Priority 1
	Priority 2



If we did not consider what is in the Requested or Allowed NSSAI, the NSAG priority would be statically NSAG 1 = priority 1, NSAG2 = priority 2 which is incorrect as it should not be so when the UE is allowed to use and/or is requesting to use only mIoT and URLLC.
In short, it is clear that the NSAG priority cannot be based on a static value based on the importance of the subscribed slices of the UE in the NSAG, but it needs to take into account what slices a UE is requesting (or is already allowed) to use and are in the NSAG. 
	Conclusion 1: based on all the observations above and considering that the Requested NSSAI is determined by the UE before the AMF can know about it, and the cell reselection or the Random-Access decisions that use the NSAG priority have to take place before the AMF is contacted, the NSAG priority has to be determined at run time based on network provided network slice priorities which are based on the UE subscription information. 



Other issues relate to the support of Random Access.
Observation 7: the Slice-Aware Random Access works by identifying a NSAG value to send to the UE AS as per RAN2 specifications (see TS 38.300 clause 16.3.3.1). In SA2 this was not discussed but it should be the highest priority NSAG out of the Slices that cause the Random access. So, if the Random access is caused by a single Slice, the NSAG the UE sends to the AS is the NSAG this network slice belongs to. If the Random access is caused by >1 network slice, and these slices belong to >1 NSAG, the UE NAS sends the NSAG that is highest priority to the UE AS.
Observation 8: for one S-NSSAI, there can be up to one NSAG for random Access and one NSAG to Cell resection in one TA. In other words, it is possible to have a different NSAG for Random Access than for Cell reselection (but not necessarily so) in a TA. However, the CN does not know whether a received NSAG is allocated for Random access purpose or for Cell Reselection. The UE becomes aware of what NSAG applies to which purpose based on information from the RAN.
	[bookmark: _Hlk104298440]Conclusion 2: If the Random access is caused by a single network slice, the NSAG the UE selects for Random Access (if any applies for the S-NSSAI) is the NSAG this network slice belongs to. If the Random access is caused by >1 network slice, and these slices belong to >1 NSAG for random access, the UE selects the NSAG that is highest. Which NSAGs apply to Random access is indicated by the by the RAN to the UE.



Lastly, there is a consequence of observation, is that there is an additional issue: the current CR says that the mechanism to disable Slice-aware cell reselection is based on not indicating the network slice priorities to the UE [ see S2-2203620 "If the UE has not received any NSAG priority information from the AMF, the UE shall not use Network Slice based cell reselection at all"]. This is incorrect as this would cause also the slice aware Random Access to not work based on observation 8.
Observation 9: If an operator needs to disable only cell reselection that is slice aware for a set of UEs, since it does not know the purpose of a NSAG, the AMF still has to provide to the UE all the NSAGs that matched the UE subscribed S-NSSAIs to the UE, and then indicate it intends to disable Cell Reselection based on NSAG. 
	Conclusion 3: The selective disabling of Slice-aware Cell reselection in a supporting UE can only be achieved by explicitly disabling it when the UE is configured with the NSAGs, but the AMF has to provide all the relevant NSAGs and their priorities to the UE as the AMF does not know which one is for Random access and which is for Cell Reselection.



For instance, the VPLMN may selectively enable one Network Slice-based Random access or Network Slice-based Cell Reselection based on roaming agreement.
3. Proposal(s)
It is proposed to update the CR package based on the principles above, namely:
1) the AMF provides to the UE the network slice priorities the UE shall consider, based on the S-NSSAI of the HPLMN priority received from UDM.
2) the UE derives at run time the priority of the NSAG based on the highest priority of the network slice being requested or being already allowed that is in the NSAG.
3) the Random Access is based on selecting a single NSAG that is the highest priority NSAG of those that are associated to network slices causing the signalling transaction related to the Random Access event. Which NSAGs apply to Random Access is based on information from the RAN.
4) the Selective disabling of any of the slice- aware Random Access or Cell Reselection for a UE requires explicit indication in the NSAG Info (of course if both need to be disabled, the NSAG Information shall not be provided).
It is proposed to approve the CRs revisions as indicated in the table below

	SP revision Tdoc#
	 CR spect and #
	SA2 tdoc#
	Comments

	SP-220457
	23.501 CR3657 (Rel-17, 'B'): Enabling slice priority and slice groups for RRM purposes 
	S2-2203620 
	New CR number 

	SP-220452 
	23.501 CR3539R5 (Rel-17, 'B'): Enabling configuration of Network Slice AS Groups 
	S2-2203618 
	Same CR number

	SP-220456
	23.502 CR3300R6 (Rel-17, 'B'): Enabling configuration of Network Slice AS Groups 
	S2-2203619 
	Same CR number
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