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1
Introduction
SA2 agreed a LS to RAN3 and RAN2 on the following two questions in [1].  

· 1) Does RAN need Requested NSSAI during RRC Connection establishment procedure triggered by the NAS procedure other than Registration procedure (e.g. Service Request procedure)? If the RAN needs it then how does the RAN use Requested NSSAI in RRC Connection establishment procedure for purposes different than AMF routing?

· 2) Would the RAN benefit from receiving an Allowed NSSAI from CN during CN initiated paging procedure?

In this document, after the discussion of slice information in Msg3, the above two questions are discussed respectively. The draft LS could be found in [2].  

2
Discussion
2.1
Slice information in Msg3
Last RAN2#101 meeting discussed cause values and agreed the followings in relation with the discussion in this paper. 
Agreements for NR and LTE/5GC

1:  
For both NR/eLTE, the mapping between access categories/access identities and establishment cause value is needed;

2:   For NAS triggered events NAS performs the mapping to AS cause value when NAS makes a request to AS for access. 

15: Slicing can be taken into account in the definition of operator defined access categories (the operator defined access categories are visible to AS but not the relation to a slice). 

Agreements for NR only:
1 At least 8 and preferably 16 (or more) cause value to be included in MSG 3. To be finalised when the we have received input from RAN1 on MSG3 size and have a full picture of the content of MSG3.

2: 
At least the following LTE establishment cause values are reused for NR: emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall-v1280

FFS Whether the LTE cause delayTolerantAccess-v1020 is also available in NR.

It can be observed that slicing is one factor in the operator defined access categories. Also regarding the establishment cause value in the Msg3, during the mapping between the access categories/identities and cause value, the cause value could indicate which network slice triggers the connection request. Upon receiving the cause value, gNB could decide whether to accept or reject the RRC connection request triggered by the particular slices
As NR shall preferable support 16 (or more) cause values, generally there are two potential mapping options to indicate the slicing information in addition to the LTE establishment cause. 
· Option 1: Standardized SST values
· Option 2: Mapped cause value from access categories/access 
Both options could also indicate the slice related information in Msg3 cause, though option1 may require a larger Msg3 size due to the one-byte size of SST. As the interactions between AS/NAS with CT1 are being discussed, both options could be treated as potential solutions. Based on this this, the RAN could perform slice-based admission control. 
Proposal 1: MSG3 can indicate the slice-related cause values for slice-based admission control. The cause values could be standardized SST values or mapped values from the access categories/access identities. 
Proposal 2: To capture the TP into TS 38.300.  

2.2 Requested NSSAI in RRC carrying Service request procedure

The service request, as depicted in 23.501, is used to by a UE in CM-IDLE state or the 5GC to request the establishment of the connection to the AMF.  It also captures that: 

The UE sends Service Request message towards the AMF encapsulated in an RRC message to the NG-RAN. The RRC message(s) that can be used to carry the 5G-S-TMSI and this NAS message are described in TS 38.331 [12] and TS 36.331 [16].
Hence during the service request procedure, the 5G-S-TMSI is used for AMF selection but not the requested NSSAI. 

Observation 1: During service request procedure, the RAN uses the 5G-S-TMSI but not the requested NSSAI for AMF selection and routing. 

However, the requested NSSAI in RRC carrying the NAS Service Request could be used for the following several use cases.  Note that the requested NSSAI has been updated to carry the allowed NSSAI which is signalled to the UE when the UE performs initial registration/registration update procedure.
· AMF overload control

SA2 has well defined the AMF overload control in 23. 501, wherein the following is captured. 

The AMF may include the S-NSSAI(s) in N2 overload control message sent to 5G-AN node(s) to indicate the congestion of the Network Slice(s) at the CN part
Using the overload start procedure, the AMF can request the 5G-AN node to:

-
release 5G-AN signalling connection where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s).
Based on the above descriptions, the NG-RAN node may release the UE RRC connection if the requested NSSAI at the RRC only indicates the congested S-NSSAIs. For example, if the requested NSSAI includes S-NSSAI#1, #2, and CN notifies S-NSSAI#1, #2, #3 are overloaded. Then the NR-RAN node could release the UE connection and not send the service request to the CN without increasing burden to the CN. Then the NR-RAN node could trigger the UE to perform cell reselection and/or registration update. 

In addition, the NR-RAN could use the requested NSSAI to properly configure the frequency priority for UE inter-frequency cell reselection. Though it was agreed the RFSP (to RAT/Frequency Selection Priority) together with allowed NSSAI could be used, if the RRC connection is directly released, the NG-RAN may not acquire the RFSP from the AMF. Hence the requested NSSAI in the service request is the only message for the frequency priority configuration.  

· RAN local policy handlings

In 38.300, it is already captured that :

Validation of the UE rights to access a network slice

-
It is the responsibility of the 5GC to validate that the UE has the rights to access a network slice.  Prior to receiving the Initial Context Setup Request message, the NG-RAN may be allowed to apply some provisional/local policies, based on awareness of which slice the UE is requesting access to. During the initial context setup, the NG-RAN is informed of the slice for which resources are being requested
As observed from the above descriptions, before the NG-RAN node receives the initial context setup request message, it could apply some local policies based on the allowed NSSAI the UE sent.  

Based on the above analysis, the following proposal is made. 

Proposal 3: The requested NSSAI is carried in RRC when the UE transits from RRC-IDLE state, if provided by NAS.  

2.3 Allowed NSSAI in CN initiated paging message
The question from SA2 is related to potential benefits when slice information is carried in the paging message from the core network. We envision several use cases by RAN to have the slice information. 
· Slice-level paging policies
It is already captured in 38.300 that: 

To enable differentiated handling of traffic for network slices with different SLA:

-
NG-RAN is configured with a set of different configurations for different network slices;

Thus with slice information in the paging message, it could allow the RAN to have its own slice specific handlings considering the SLA requirements of the slice. For example, the slice level paging policies, priority, the slice supported areas etc could be considered by the NR-RAN. As the paging request may be triggered by one particular slice, it is more worthy to signal the corresponding S-NSSAI which triggers the paging from the AMF. 

· RAN overload control
Another potential use case is for the RAN overload control. For example, when the network slices included in the paging message are overloaded, the NG-RAN node may not broadcast the paging. Hence to transfer the S-NSSAI which triggers the paging request is more beneficial than the whole allowed NSSAI of the UE.  
Proposal 4: The S-NSSAI which triggers the paging could be carried in the NG paging. The exact the signalling could be determined by RAN3. 
3
Conclusions
This contribution gives further updates on RAN signalling for NW slicing. The following proposals are made into consideration,
Proposal 1: MSG3 can indicate the slice-related cause values for slice-based admission control. The cause values could be standardized SST values or mapped values from the access categories/access identities. 

Proposal 2: To capture the TP into TS 38.300.  

Observation 1: During service request procedure, the RAN uses the 5G-S-TMSI but not the requested NSSAI for AMF selection and routing. 

Proposal 3: The requested NSSAI is carried in RRC when the UE transits from RRC-IDLE state, if provided by NAS.  

Proposal 4: The S-NSSAI which triggers the paging could be carried in the NG paging. The exact the signalling could be determined by RAN3. 
In addition, a TP to Stage TS 38.300 on RAN signalling aspects of network slicing is provided in annex.
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Text Proposal for TS 38.300
/**********************************************************Start of Change*******************************************************/

16.3
Network Slicing

16.3.1
General Principles and Requirements

In this sub clause, the general principles and requirements related to the realization of network slicing in the NG-RAN for NR connected to 5GC and for E-UTRA connected to 5GC are given.

A network slice always consists of a RAN part and a CN part. The support of network slicing relies on the principle that traffic for different slices is handled by different PDU sessions. Network can realise the different network slices by scheduling and also by providing different L1/L2 configurations. The UE provides assistance information for network slice selection in RRC message, if it has been provided by NAS. The UE may also provide cause value relevant to requested network slicing in RRC message for admission control. While the network can support large number of slices (hundreds), the UE need not support more than 8 slices simultaneously.
Network Slicing is a concept to allow differentiated treatment depending on each customer requirements. With slicing, it is possible for Mobile Network Operators (MNO) to consider customers as belonging to different tenant types with each having different service requirements that govern in terms of what slice types each tenant is eligible to use based on Service Level Agreement (SLA) and subscriptions.

NSSAI (Network Slice Selection Assistance Information) includes one or more S-NSSAIs (Single NSSAI). Each network slice is uniquely identified by a S-NSSAI, as defined in 3GPP TS 23.501 [3].

/**********************************************************End of Change*******************************************************/

