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1
Introduction
Last RAN2#99 meeting made the following agreements regarding the RAN support of network slicing [1].  
Agreements:

1
RAN2 understand that a network slice has a RAN part and a CN part. There is no concept of a RAN slice separate from the network slice

2
RAN2 targets that RAN solutions for network slicing should be able to support a large number of slices (e.g. hundreds of slices).

2a: Number of slices supported by UE in parallel is 8.

3
From UE perspective, the UE can be configured to support the requirements of the supported slices (e.g by appropriate configuration of different DRBs of different PDU sessions).

4
For intra-freq cell reselection the UE try to always camp on the best cell.

5
We will not support additional functionality for RACH resource isolation/differentiated treatment for slicing for Rel-15

Working assumption: For needs of slicing, appropriate configuration of the dedicated priorities provided from the gNB can be used to control the frequency on which the UE camps. (i.e. reuse of same mechanism as in LTE). (To be checked whether the gNB has knowledge of all the slices to which the UE is registered)

FFS: Whether any additional mechanisms are to be introduced for control of the frequency on which the UE camps
Also last RAN2 adhoc meeting agreed the following related to service based cell reselection. 
Agreements

1
The idle UE considers the frequency to be the highest reselection priority if the idle UE prefers to receive its interested service while camping on a frequency on which it is provided, as in LTE. FFS which service is applied for this rule.

2
Prioritization of multiple services when the idle UE cannot receive all is up to UE implementation. 

In this document, given the current RAN2 agreements as baseline, we further discuss the above working assumptions and FFS for cell reselection.
2
Discussion
2.1
Dedicated signalling for cell reselection
As agreed above, the UE may be provided with dedicated priorities for inter-frequency reselection for needs of slicing. That is, in the RRC release message, the RAN will provide the cell reselection priority information and supported carrier frequency in the idleModeMobilityControlInfo. Then the question is whether the RAN should be aware of all UE registered slices or not. 
We think RAN should be aware of all UE registered slices considering the following different kinds of UEs. 

· Case 1: UEs with active PDU sessions. This means that UE has ongoing active PDU sessions for its supported slices. The RAN may just redirect the UE to a frequency band based on those network slices with active PDU sessions. But it would be helpful if the RAN is aware of UE’s all slices to redirect a suitable frequency band. 
· Case 2: UEs without any active PDU sessions. The RAN has to be aware of UE supported slices in order for the frequency redirection. 
As noted in SA2 TS [2], whenever the UE is successfully registered, the CN informs the (R)AN by providing the whole Allowed NSSAI for the Control Plane aspects. 
When a UE is successfully registered, the CN informs the (R)AN by providing the Allowed NSSAI.

NOTE:
The details of how the RAN uses NSSAI information are described in TS 38.300 [27].
Proposal 1: It is confirmed that RAN has full knowledge of UE’s allowed NSSAI during the registration procedure.  
As the allowed NSSAI only includes those S-NSSAIs to be used by the UE for the current registration area, it is beneficial for RAN to be aware of those S-NSSAIs not supported at the current registration area, but supported at the neighbouring TAs/registration areas. Then the RAN could redirect the UE to other TAs/RAs if there is no available neighbouring frequencies support the UE’s current S-NSSAIs. 
Proposal2: It is beneficial for RAN to be aware of UE supported slice information of neighbouring TA/registration areas. 
The agreement in RAN2 is to follow the same mechanism as in LTE, i.e. the RAN may send the frequency list and corresponding priority to the UE. But there are some cases that it is beneficial if the UE could be aware of carrier frequencies with supported slices.  
One example is given in Fig.1. Assuming the UE camping on F2 supports slice#1 and slice#2 simultaneously, the RAN may indicate that F1 has high priority so that the UE camps on F1. But if the UE triggers the access request for slice #2, its access request would become rejected. On the contrary, if the UE could be provided of its supported slices with carrier frequency information, it could priorities the frequency based on its slice related rules (e.g., Network Slice Selection Policy, slice priority etc). Hence it could reselect the frequency to avoid the access rejection cases. 
Proposal 3: The UE should be aware of the carrier frequency and its supported slice information via dedicated signalling.  
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Fig. 1 Inter-frequency cell reselection
2.2
System broadcast information for cell reselection
In addition to the dedicated signalling, similar to LTE, we consider the system broadcast information could be treated as another potential solution. If only dedicated signalling is supported, there are some problems as follows. 
· The UE may first access and connect to a cell which does not support its supported slices until it receives the frequency redirection message. This incur large signalling overhead and access latency. 
· The frequency redirection message may be outdated and not applied when the idle UE may move to other places. The UE has to endure a connection procedure to receive new frequency redirection message. 
Hence our understanding is that the supported set of slices/frequencies could be given in system information. And it aligns with the principle following current RAN2’s agreements “the cell broadcasts its supported services/frequencies” as follows [3]. 
Agreements

1
As in LTE, UE can prioritise a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.

2
Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

3
Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.

FFS for which services (e.g. MBMS, CSG, V2X, URLLC) we apply this mechanism.

FFS how this might apply for the case of network slices.

FFS whether a cell may also broadcast service(s) supported in neighbouring frequencies.

Typically the cell may broadcast the slice related information and supported frequencies. As agreed at last RAN2 meeting, the RAN may support hundreds of slices, and should ensure scalability feature with more slices in the future. Hence it is not suggested to always broadcast the full S-NSSAI as minimum SI. One potential solution is to treat the cell supported S-NSSAIs as other SI. Alternatively, the RAN part of network slice ID could be used as slice information. The detailed analysis of the RAN part of network slice ID could be found in [4]. Based on its supported slices, the UE could take the slice information into account for inter-frequency selection. That is, the UE may consider the frequency which supports its associated or interested slices to be the highest priority regardless of the frequency priority broadcasted in the system information
Proposal 4: The RAN should broadcast the frequency list and supported slice information to assist UE cell reselection. 
3
Conclusions
This contribution presents further discussion on slice related cell reselection. The following proposals are made.
Proposal 1: It is confirmed that RAN has full knowledge of UE’s allowed NSSAI during the registration procedure. 
Proposal2: It is beneficial for RAN to be aware of UE supported slice information of neighbouring TA/registration areas. 
Proposal 3: The UE should be aware of the carrier frequency and its supported slice information via dedicated signalling. 
Proposal 4: The RAN should broadcast the frequency list and supported slice information to assist UE cell reselection.
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