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Abstract of the contribution: This contribution is intended to collect moderated feedback on the KI#7 on the way forward. 
Background
The intent of this paper is to collect companies’ views on the working assumption that need to be agreed as the way forward to conclude the KI#7, i.e. Support of 5GC assisted cell selection to access network slice.  During the last SA#139E eMeeting discussions, there was fundamental diverse opinions and understandings regarding operating frequency configuration among the TAs/RA corresponding to the Allowed NSSAI that is granted to the UE.  Not until we agreed on the common understandings based on today specifications, we will have endless debate on this KI without coming to conclusion.   
Once the companies’ feedbacks are collected, rapporteur will then prepare the summary and the recommendations for the way forward for this KI#7. 

Proposal
Key issue #7: Support of 5GC assisted cell selection to access network slice
	
	According to today specifications, what is the expected configuration for the operating frequency among the TAs/RA for a given Allowed NSSAI that is granted to the UE? 

	Company Name 
	Company’s View
	Importance Consideration
(Yes/No)

	Qualcomm
	If an S-NSSAI is in the Allowed NSSAI, the UE expects the slice corresponding to the S-NSSAI to be available in every Tracking Area of the Registration Area. 
However, this does not imply that the slice must be available in each cell of the Registration Area. 
If S-NSSAI1 operates on FB1, and S-NSSAI2 operates on FB2, there can be two cells advertising the same TAI but with the first one operating on FB1 and thus not supporting S-NSSAI2, and the second one operating on FB2 and thus not supporting S-NSSAI1.
NG-RAN can direct the UE in idle mode through the provision of dedicated idle mode priorities by the use of RFSP, and in connected mode through the use of handover or RRC redirection to the FB required for the S-NSSAIs in Allowed S-NSSAIs of the UE.
	YES

	Huawei
	Not all cell (within the TA) support the required S-NSSAI, but at the area (within the TA) the UE can always get the S-NSSAI of the Allowed NSSAI, i.e. the overlap coverage with cell support different S-NSSAI. Also the same S-NSSAI in different area within the TA may be mapped to different frequency band.

 

One LS need be sent to RAN WG to get their feedback, if we get consensus on how we think RAN should support.
	YES

Need one common assumption for KI#7 work.



	Convida Wireless
	In Rel16, when the UE obtains an Allowed NSSAI, the S-NSSAIs are valid for the current Registration Area and can be used simultaneously by the UE.

The Allowed NSSAI and/or Subscribed Slices are considered when deriving the RFSP Index.

Thus, in Rel-16, UE specific cell reselection priorities and decisions on redirecting active mode UEs to different frequency layers or RATs can be based on what slices the UE uses.

However, Rel-16 does not account for the fact that the UE has no awareness as to whether its Requested slices are supported in the current cell or if they can all be supported in any single cell.


	

	ZTE
	Based on TS 38.300, it is assumed that the slice availability does not change within the UE's registration area. SA2 needs to send LS to RAN for clarification as there are different understandings of this sentence. 
	Yes

	China Mobile
	We have a scenario requirement that: there is a general slice1 for normal UEs, and there is also a slice2 for a specific factory area. When the UE is in factory, the slice2 can be used and when the UE is out of factory the slice1 can be used, and also the slice1and slice2 gNBs are in the same TA. In UE’s subscription data both slice1 and slice2 are included. The frequency band of slice1 and slice2 can be the same or not. In my own understanding, the key issue 7 is based on the different frequency band of slice1 and slice2. And in some cases, the solution for key issue 7 can solve the above requirement. Therefore we support the key issue 7 should be investigated.
	Yes

	OPPO
	Our understanding is that the slices in the allowed NSSAI can be supported in the registration area. If the slice 1 is operated in the FB1 and the slice 2 is operated in the FB2 for the registration area, this can also be considered that both the slice1 and slice 2 are supported and available in the registration area.

As also mentioned in the TS 38.300, for inter-frequency cell reselection, dedicated priorities can be used to control the frequency on which the UE camps.
One LS is required to be sent to RAN WGs for clarification on this issue. 
	Yes

	Lenovo
	We believe that also in Rel-17 the principle should hold that the UE can use the S-NSSAIs from the Allowed NSSAI in the whole registration area.  If the Allowed NSSAI includes S-NSSAI#1 operating in FB1 and S-NSSAI#2 operating in FB2, then the it is desirable that: 1) the RAN may have overlapping coverage of FB1 and FB2; and 2) the UE should be able to use both FB1 and FB2 simultaneously.
Assuming the above scenario (S-NSSAI#1 operating in FB1 and S-NSSAI#2 operating in FB2), the deployment of cells operating in FB1 and FB2 is up to RAN configuration. There can be serving cells in FB1 and FB2, which broadcast same or different TA codes (but in case of different TA codes, the TAI list of the UE should include both). The UE may camp on the strongest cell either in FB1 or FB2.  If the UE uses only S-NSSAI#1 or S-NSSAI#2, the UE is handed-over or redirected to the cell of corresponding FB, upon the activation of UP connection. If the UE activates UP connections to both S-NSSAI#1 and S-NSSAI#2, then RAN may use e.g. DC or CA.

In such deployments, issues may arise like not 100% overlapping of FBs, e.g. FB1 has slightly larger coverage than FB2 => so FB2 may be locally not available, which would result in S-NSSAI#2 locally unavailable. Such issues are similar to out-of-coverage scenarios but for a slice.
	Yes

	Samsung
	There are two deployment options for TA allocation when network operators define the operating bands supported by the network slice: 

-
Option A) Different TAI is allocated to each S-NSSAI:


The network operator allocates different TAIs to each S-NSSAI if those S-NSSAIs are supported over different operating bands. The advantage of this deployment option is to inherit the homogeneous support of network slices within the same RA. When the UE moves to a different operating band, the allowed S-NSSAI is not available in the current band and the TA of the UE’s current location is not within the RA. 

-
Option B) Same TAI is allocated to multiple S-NSSAIs:


The network operator allocates the same TAI to multiple S-NSSAIs even if those S-NSSAIs are supported over different operating bands. The advantage of this deployment option is that the network operator can re-use the existing TAI allocation in their network and can manage TAI allocation independently from network slicing deployment. Some enhancements on Allowed NSSAI determination may be needed, e.g. taking not only the UE’ current TA but also operating band into account.  
From Samsung view, it’s up to operator decision whether option A) or option B) is used for their network. So, the standardization shall provide the flexible means of supporting those two deployment scenarios. We would expect that if a solution can address Option B) deployment then it can be used for Option A) deployment as well, but not vice versa.  
	Yes

	Telecom Italia
	In clause 5.15.4.1.1 of TS 23.501 it is stated “Upon successful completion of a UE's Registration procedure over an Access Type, the UE obtains from the AMF an Allowed NSSAI for this Access Type, which includes one or more S-NSSAIs and, if needed (see clause 5.15.4.1.2 for when this is needed), their mapping to the HPLMN S-NSSAIs. These S-NSSAIs are valid for the current Registration Area and Access Type provided by the AMF the UE has registered with and can be used simultaneously by the UE (up to the maximum number of simultaneous Network Slice instances or PDU Sessions).”.

The highlighted text implies that the UE shall be able to use simultaneously (i.e. establish a PDU Session within) all the slices in the Allowed NSSAI. This shall be true in all the cells of the TAs in the RA: therefore, the UE shall not simultaneously register to slices that are not all accessible on the same operating band, unless some trick is used (e.g. DC or CA, but I’m not sure it is feasible) but still allowing simultaneous TX/RX of data for all the established PDU Sessions.
	YES

	Vodafone
	In R15 idle mode the mobile can move between any cell in the TAI List without contacting the network. Hence all the cells in the TAI list either need to support the same set of ‘slices’, or, the service that uses a ‘slice’ needs to be able to tolerate the delay of the UE being handed over (soon after RRC connection establishment/PDN activation) to a cell that does support that slice.
In the latter case, ‘Dedicated frequency band Priorities’ sent in the RRC Connection Release (and set in the gNB using RFSP) can be used to steer the UE to the best frequency layer and minimise the number of times that such handover is needed. Note that as URLLC services require the UE to be in RRC connected state, URLLC does NOT require the UE to be camped on a cell on the URLLC frequency layer – all that is needed is that, after the UE performs the relatively SLOW process of RRC Connection Establishment/Resume, the UE can be handed over to the URLLC frequency layer.

R15 cells with different slice support (e.g. Broadcast capable/not capable) can be allocated to different TAs and the AMF can allocate appropriate TAI lists to different UEs. Changes to the UE’s cell reselection processes should not be done lightly – (they might require substantial testing and debugging of modifications to mature UE algorithms).  
Overall, it is the job of the R15 AMF to construct the TAI list correctly. Whether the AMF needs extra information (e.g. more than RFSP and the ‘slice’ information available for AMF selection) to build the TAI list correctly is something that may need study.
	Yes

	T-Mobile USA
	It is important for T-Mobile deployment plans to be able to have S-NSSAIs targeted at specific operating frequencies but all within the same TA/RA and all part of the same Allowed NSSAI for a UE. The UE should not need to re-register and obtain a new Allowed NSSAI just to change slices in different operating frequencies.
	YES

	Intel
	In order not to complicate deployment, the homogeneous support of a network slice and the corresponding FB within a TA/RA should be assumed, which also aligns with Rel-15/16 assumption.
	

	Apple
	In our view, the presence of an S-NSSAI in the Allowed NSSAI means that the network slice is available for the UE in every Tracking Area of the Registration Area, but it does not require the network slice to be available in each cell of the Registration Area. We should avoid scenarios when the UE shall re-register for a new Allowed NSSAI to access a new network slice in a different FB. In other words, we should allow the UE to simultaneously register to slices that are not all accessible on the same FBs. NG-RAN should be aware of the FBs for each S-NSSAI based on the slice creation and steer the UE to the appropriate FB to access the slice (e.g. handover, RRC redirection or DC).
	YES


Summary

Based on 23 companies’ feedback, the following table summarized the key points that were collected from 13 companies for the question: what is the expected configuration for the operating frequency among the TAs/RA for a given Allowed NSSAI that is granted to the UE? 

	
	Collective views
	Supporting Companies 

	1
	Every S-NSSAIs within the Allowed NSSAI to be available in every Tracking Areas of the Registration Area of the UE 
	All (13)

	2
	Not every cell within the TAs/RA support the same S-NSSAIs within the Allowed NSSAI 
	QC, HW, ZTE, CMCC, Oppo, Samsung, T-Mobile, Apple (7)

	3
	Every cell within the TAs/RA support the same S-NSSAIs within the Allowed NSSAI 
	Convida Wireless, Samsung, Telecom Italia, Intel (4) 

	4
	Existing mechanism available in RAN to direct UE to the target cell in Idle mode (e.g. via support of RFSP) and in connected mode (e.g. via RRC redirection). 
	QC, HW, Convida, ZTE, Oppo, Lenovo, Vodafone, Apple (8)

	5
	Every S-NSSAI within the Allowed NSSAI “shall” be able to serve the UE simultaneously 
	Lenovo, Telecom Italia, Intel (3) 

	6
	UE should not need to re-register to obtain new Allowed NSSAI to switch to different operating frequency.
	Vodafone, T-Mobile, Apple (3)

	7
	Send LS to RAN to clarify the SA2’s understanding of the expected configuration for the operating frequency among the TAs/RA for a given Allowed NSSAI 
	HW, ZTE, Oppo (3)


Proposed Way Forward

None of the items in the summary table above show significant clear majority (i.e. 70%) on specific aspect on the cell configuration among the TAs/RA within the Allowed NSSAI, this implies that we are in a deadlock on addressing this KI#7.  However, the outcome of this moderated discussions also implies that, we have fundamental different understandings on the existing Rel-15/16 on the cell configuration among the TAs/RAs within the Allowed NSSAI.  As the result of the discussions over the pre-SA2#140E conference call, companies agree to send LS to RAN2 and RAN3 to seek for clarification on their views regarding the cell configuration w.r.t to the TA/RA that serve the S-NSSAIs within the Allowed NSSAI.    
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