
SA WG2 Meeting #S2-142e
S2-2009062
16 - 20 November, 2020, Electronic Meeting
(revision of S2-200xxxx)
Source:
Lenovo, Motorola Mobility
Title:
KI#7: Update to Solution 30
Document for:
Discussion/Approval
Agenda Item:
8.4
Work Item / Release:
FS_eNS_Ph2 / Rel-17
Abstract of the contribution: This contribution proposes an update to Solution 30 to include scenario of UE in CM-Connected state.
1. Discussion

The solution 30 describes how a UE in CM-Idle state can use the Configured NSSAI to perform cell selection to a cell operating in the frequency the Requested NSSAI.  It is not clear how the UE can request an S-NSSAI operating in different frequency band when the UE is CM-Connected state. This paper proposes to update the Solution 30 in order to cover the CM-Connected state.
When a UE in CM-Connected state wants to use a new network slice (i.e. a new S-NSSAI), the UE first consults the Configured NSSAI for the serving PLMN to determine whether the desired new S-NSSAI operates in common frequency band with the S-NSSAI(s) of the current Allowed NSSAI. If the UE determines that the new desired S-NSSAI and the current Allowed NSSAI are not compatible, the UE determines based on implementation means which S-NSSAI has higher preference for the user/application(s). The UE avoids sending S-NSSAIs in the Requested NSSAI operating in different frequency bands.

If the UE determines that a new desired S-NSSAI should be used, the UE in CM-Connected state sends a Registration Request including only the desired S-NSSAI. The AMF determines that the Requested S-NSSAI cannot be used in the current cell. The AMF applies the procedure described in Solution 17 Figure 6.17.3-1. 
Proposal 1: it is proposed to enhance the Solution 30 with the scenario for a UE in CM-Connected state. If the UE in CM-Connected state wants to use a new S-NSSAI, the UE uses the Configured NSSAI to determine whether the new desired S-NSSAI operates in a common frequency band with the current Allowed NSSAI. If the new desired S-NSSAI does not operate in a common frequency band with the current Allowed NSSAI, the UE send a Registration Request including only the desired S-NSSAI in the Requested NSSAI. This avoids misinterpretation in the AMF. The AMF applies the procedure in Solution 17 Figure 6.17.3-1, steps 5 – 8 to steer (i.e. redirect or handover) the UE to the new cell/TA where the desired S-NSSAI operates.
2. Proposal
This paper proposes to the following to TR 23700-40.
* Start of 1st change * 

6.30
Solution #30: Preferred frequency bands in Configured NSSAI
6.30.1
Introduction

This solution is for Key Issue #7, Support of 5GC assisted cell selection to access network slice. This solution solves the particular problem in KI#7, "How does 5GS steer UEs to a 5G-AN (e.g. a specific frequency band)", i.e. how to steer the UE to cell(s) where the registration with the S-NSSAI(s) from the Requested NSSAI can be successful. The solution is based on the following architectural assumptions:

-
The Rel-15 concept is retained that homogenous availability of S-NSSAIs from the Allowed NSSAI is provided within a Registration Area.

-
The UE may simultaneously register to S-NSSAIs that are accessible on different operating frequency band(s).

-
If the UE is about to register to one or more network slices identified by S-NSSAIs which are accessible on some preferred frequency band(s), then the UE in Idle state considers the list of preferred band(s) of the S-NSSAsI for cell selection when triggering the Registration request message.

-
If the UE Allowed NSSAI contains one or more S-NSSAIs which are accessible on different frequency band(s), then the is provided with configuration from the RAN (e.g. during RRC Connection Release procedure) to follow carrier frequencies for Idle mode mobility.

-
It is assumed that the AMF (or NSSF, or both) and the NG-RAN are configured with the preferred frequency band(s) per S-NSSAI. With this, signalling enhancements to the N2 MM and N2 SM signalling are not needed.

6.30.2
High Level Description

The high-level principle of this solution is that the UE is provided with preferred frequency band(s) (PFB) information per network slice (e.g. target carrier frequencies per S-NSSAI) in the Configured NSSAI.  The PFBs are applicable to the S-NSSAIs of the Serving PLMN.  The UE in Idle state, which initiates a Registration procedure with a new Requested NSSAI, uses the PFBs from the Configured NSSAI for cell selection procedure in order to select the appropriate cell where to establish the RRC connection.

If an S-NSSAI is available over more than one frequency bands, The PFB parameter may include a list of target carrier frequencies containing one or more entries, and for each entry a carrier frequency priority index may be associated as well. For example, the priority index indicating the priority for scanning/selecting of a carrier frequency, if multiple carrier frequencies are available.

After the Configured NSSAI has been updated and the UE is in Idle state (e.g. the 5GC may initiate the release of N1 connection, if the Configured NSSAI has been updated), the UE determines which S-NSSAIs it wants to register with, i.e. the S-NSSAIs to be included in the Requested NSSAI. Then, the UE in Idle state performs cell selection procedure considering the frequency priority (and the priority index) from the PFB for the S-NSSAI(s) to be included in the Requested NSSAI. The NAS layer provides the PFB information to the AS layer to assist the cell selection procedure.

6.30.3
Procedures

The Configured NSSAI is provided to the UE during the Registration Accept message and UE Configuration Update Command from the AMF.  The AMF or NSSF when creating the Configured NSSAI for the UE may include the preferred frequency band (PFB) per S-NSSAI. If the AMF performs update of the Configured NSSAI, the AMF may trigger N1 connection release procedure in order to allow the UE to apply the new configuration when the UE is in Idle state.

With respect to the cell selection procedure in Idle state, the UE may first create a Requested NSSAI (e.g. based on the Configured NSSAI) to be included in the Registration Request message. The UE may then consider the list of PFBs for the S-NSSAI values included in the Requested NSSAI.  If there are more than one S-NSSAIs in the Requested NSSAI, the UE may prioritize the S-NSSAIs, and consequently, prioritize the PFBs to be used for cell selection.  The prioritization of S-NSSAIs is up to UE internal configuration (e.g. from higher layers) or user priorities. The NAS layer provides the PFB information to the AS layer for cell selection, i.e. the PFB may overwrite the frequency configuration which has been stored in the AS layer from the last RRC Connection Release procedure.

If a Service Request procedure or activation of UP resourced for a PDU Session procedure result in use of multiple network slices operated in different frequency bands, the NG-RAN node may decide to activate Dual Connectivity in order to used different frequency bands simultaneously.
If the UE in CM-Connected state wants to use a new S-NSSAI, the UE uses the Configured NSSAI to determine whether the new desired S-NSSAI operates in a common frequency band with the S-NSSAI(s) of the current Allowed NSSAI. If the new desired S-NSSAI does not operate in a common frequency band with the current Allowed NSSAI, the UE send a Registration Request including only the desired S-NSSAI in the Requested NSSAI. This avoids misinterpretation of the UE preference in the AMF. The AMF applies the procedure in Solution 17 Figure 6.17.3-1, steps 5 – 8, or Solution 46 to steer (i.e. NG-RAN applies RRC redirect or Handover) the UE to the new cell/TA where the desired S-NSSAI operates.
6.30.4
Impacts on services, entities and interfaces

-
To AMF (or NSSF):

-
Takes into account the preferred frequency bands per S-NSSAI when generating the Configured NSSAI, Allowed NSSAI and Rejected S-NSSAIs;

-
Provides to the UE preferred frequency bands per S-NSSAI within the Configured NSSAI.

-
To UE:

-
In CM-Idles state, during Registration procedure with a new Requested NSSAI, the UE takes into account the preferred frequency bands per S-NSSAI as provided in the Configured NSSAI for the cell selection procedure.
-
In in CM-Connected state, the UE uses the Configured NSSAI to determine whether a new desired S-NSSAI operates in a common frequency band with the current Allowed NSSAI. If not, the UE includes only the new desired S-NSSAI in the Requested NSSAI.
* End of changes * 
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