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Introduction
The RAN2#101 discussed the Cell Reselection problem in case of Slicing and sends LS to SA2/RAN3 in [1]: 

	RAN2 discussed UE idle mode mobility control and priority based reselection mechanism considering slicing availability at the network. 

RAN2 agreed to use priority based cell reselection mechanism, similar to LTE, which allows prioritizing frequencies on which the UE camps by dedicated priorities provided from the the gNB.

In order to perform the above mechanism, RAN needs to be able to appropriately configure the frequency priorities for a UE. The appropriate frequency priority information based on slicing needs to be available in RAN


This contribution provide our consideration on this impact on RAN3.
Discussion

Select frequency priorities based on allowed NSSAI

According to the requirements of RAN2, a straightforward method for the gNB is to configure the Frequency priorities by acquiring the allowed NSSAI configured for the UE by 5G-C. The specific procedure can refer to the flow in the following figure 1.
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Figure 1: Procedure for the gNB set Frequency priorities based on allowed NSSAI
Step 1: UE initiates the NAS registration process (for example, the attach process) .

Step 2: The gNB sends INITIAL UE MESSAGE messages to the AMF. 

Step 3 :The AMF carries the Allowed NSSAI parameter in INITIAL CONTEXT SETUP REQUEST message to the gNB.

Step 4: The gNB selects the frequency priority for the UE.

the gNB selects  frequency priority for the UE based on the following information: 

1:Allowed NSSAI:AMF allowed based on slicing resource situation and policy for the UE.

2:Local configurations and policies in the gNB ( such as: configuration of NW slicing in different frequency, load situation, camping policy , RAT configuration and policy etc.)

Non-continuous Slice deployment issue

RAN3 has been agreed that slices are discontinuously deployed.

	TS 38.300
Slice Availability

-
Some slices may be available only in part of the network. Awareness in the NG-RAN of the slices supported in the cells of its neighbours may be beneficial for inter-frequency mobility in connected mode. It is assumed that the slice availability does not change within the UE’s registration area.


As can be seen from the figure below, when the UE is under the coverage of the gNB1, the UE may trigger slice registration procedure. Assume that the UE's allowed NSSAI is slice1,2,3 at this time. According to method, it is possible for the gNB1 to assign UE 1 carrier frequency 1 (F1) as the idle mode high priority frequency. However, When UE moves to the coverage of the gNB2, F1 frequency provides slice4 within the coverage of the gNB2. Under coverage of the gNB2, UE still takes carrier frequency 1 as the idle mode high priority.
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Figure 2:Non-continuous Slice deployment
Observation 1: It is inappropriate to set idle mode frequency priority based on the Allowed NSSAI.

Selects frequency priorities based on RFSP/SPID
In LTE, eNB uses RFSP/SPID to configure dedicated frequency priorities. Therefore, another approach for the gNB set Frequency priorities is to based on RFSP/SPID.The procedure for background can be found in Figure 3.
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Figure 3: priority based reselection mechanism in LTE

Step 1:UE initiates the NAS registration process (for example, the attach process) 

Step 2:The base station sends INITIAL UE MESSAGE messages to MME 

Step 3:MME get the RSFP parameters from HSS 

HSS has no frequency configuration. The frequency configuration only in the gNB. Therefore, the RSFP parameters provided by HSS is some kind of “usage wish based on subscription information”.

Step 4:MME carry the RFSP/SPID to eNB 

MME can also modify the RFSP parameters by other information available. 

Step 5:eNB set the frequency priority for the UE 

eNB set the frequency priority for the UE based on following information: 

1：RFSP:an index referring to user information configured by the operators (e.g. mobility profile, service usage profile and roaming restrictions.

2:  local configurations and policies in eNB ( such as: configuration of frequency, load situation, camping policy , RAT configuration and policy etc.)

Step 6: eNB configures the frequency priority to UE through the IdleModeMobilityControlInfo  IE in the RRCConnectionRelease message 

Observation 2:  In LTE, eNB uses RFSP/SPID to configure dedicated frequency priorities.

A main purpose of using RFSP/SPID to configure frequency priority is to achieve better RRM algorithm based on UE's subscribe information. For example, when UE is Stationary type(e.g. vending machines, home gateways, etc), the UE needs to stay in a special frequency band.  Another example could be to provide an indication like “Voice centric user” to the eNB and then the RRM strategy of the (R)PLMN operator might decide to preferably camp such users on GERAN[2].

These user case are also applicable to the NR phase. Deploy special UEs on dedicated frequency brings flexibility for Operators , for example, Operators can configure certain types of UE to access special slice to get services, and these special slice are configured on separate carrier frequencies.
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Figure 4: Slice related RFSP/SPID architecture

As shown in the figure 4, AMF map Slice related data to RFSP, the gNB use slice related RFSP/SPID as part of input to set priority frequency for the UE in case of slicing.

The procedure of the gNB set Frequency priorities based on RFSP/SPID is shown in the figure below:
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Figure 5:Procedure for the gNB set Frequency priorities based on RFSP/SPID
Step 1:UE initiates the NAS registration process (for example, the attach process) 

Step 2: The base station sends INITIAL UE MESSAGE messages to AMF 

Step 3:AMF get the Slice related RFSP/SPID parameters from HSS 

Step 4:AMF carry the Slice related RFSP/SPID to the gNB 

MME can also modify the Slice related RFSP/SPID parameters by other information available. 

Step 5:The gNB set the frequency priority for the UE 

The gNB set the frequency priority for the UE based on following information: 

1：Slice related RFSP/SPID.

2:  local configurations and policies in the gNB ( such as: configuration of NW slicing in frequency, load situation, camping policy , RAT configuration and policy etc.)

Step 6: the gNB configures the frequency priority to UE through the IdleModeMobilityControlInfo  IE in the RRCConnectionRelease message.

In addition, Compared with approach based on Allowed NSSAI, the approach based on RSFP/SPID has the least influence on the RAN side specification.

Proposal: The gNB selects frequency priorities based on slice related RFSP/SPID.
Conclusion
RAN3 is kindly asked to consider following observations and proposals:

Observation 1: It is inappropriate to set idle mode frequency priority based on the Allowed NSSAI.

Observation 2: In LTE, eNB uses RFSP/SPID to configure dedicated frequency priorities.

Proposal: The gNB selects frequency priorities based on slice related RFSP/SPID.
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