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Discussion and decision
1 Introduction
In RAN#91-e meeting the new WID on enhancement of RAN Slicing for NR was approved [1]. With regards to the support of slice-based cell reselection the WID contains the following objectives and notes:

	1. Support slice based cell reselection, specify mechanisms and signalling including [RAN2]

a. To assist cell reselection, broadcast the supported slice info of the current cell and neighbour cells, and cell reselection priority per slice in system information message. 

b. To assist cell reselection, include slice info (with similar information as in SI message) in RRCRelease message. 
Note: The use of Rel-17 RAN slicing enhancements in given cells shall not prevent from accessibility for Rel-15 and Rel-16 UEs.

Note: RAN3 objectives to be added after RAN3 study phase is finished.

Note: This work item should take SA2 output on slicing enhancement into consideration if RAN impacts are identified, e.g. the relation between Tracking Area and S-NSSAI is expected to impact the solution for slice based cell reselection.


To start work on the new WI, we discuss in this contribution the following issues related to the slice-based cell reselection objective:

1. Implications due to SA2 agreement on homogenous slice support
2. Slice-based cell reselection due to MO traffic
2 Discussion
2.1 Implications due to SA2 agreement on homogenous slice support
In SA2#143-e meeting (Feb/Mar 2021) the SA2-led study on enhancement of network slicing was completed and the conclusions were captured in the TR [2]. With regards to the conclusions for Key Issue #7 “Support of 5GC assisted cell selection to access network slice”, SA2 made the following agreement for Rel-17, see subclause 8.7 in TR [2]:

	-
The following is assumed e.g. to support legacy UEs:

-
all cells of a tracking area support the same S-NSSAI(s); and

-
the S-NSSAI(s) of the Allowed NSSAI are supported by all tracking areas in a registration area.


The SA2 agreement on homogenous slice support needs to be taken into account in our work related to the slice-based cell reselection objective. However, during the study phase RAN2 considered primarily scenarios and solutions with focus on non-homogenous slice support. Therefore, we need to reassess the scenarios and solutions which were captured in [3] with regards to homogenous slice support. To our understanding the implications of homogenous slice support to slice-based cell reselection are as follows:
1. If the UE is not registered yet in the network and has no Allowed S-NSSAI(s) then slice-based cell reselection is not applicable.

2. On the examples for slice deployment scenarios as shown in Figure 1 below, the cells of the geographical location 1/2/3 should belong to different tracking areas. The cells of the geographical location 4 may belong to the same tracking area and thus need to be considered for slice-based cell reselection within the same registration area.
3. If the UE is registered in the network and has one or more Allowed S-NSSAIs then slice-based cell reselection may not be needed for just mobility reasons, i.e. for just camping on the best suitable cell. The reason is that for cell reselection within the same registration area the UE knows that its Allowed S-NSSAI(s) are supported by all cells which belong to different tracking areas in the registration area. And in case of cell reselection outside of the current registration area, the UE has to perform a NAS registration procedure in the new tracking area and will be configured by network with a new set of Allowed S-NSSAI(s) after successful registration.
4. For initiating NAS service request procedure due to MO traffic, the UE may have to perform slice-based cell reselection in order to reselect to the cell on a frequency where the corresponding slice of the MO traffic is preferred by network (i.e. according to cell reselection priority per slice).
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Figure 1: Examples for slice deployment scenarios (Figure 5.1.1-1 in TR [3])
In summary, we think that provisioning of slice information per broadcast (e.g. implicit or explicit S-NSSAI values, cell reselection priority per slice) for slice-based cell reselection may only be needed for initiating NAS service request procedure due to MO traffic. But this needs to be discussed and confirmed.

Proposal 1: Reassess the scenarios and solutions for slice-based cell reselection with regards to homogenous slice support.
2.2 Slice-based cell reselection due to MO traffic

With regards to slice-based cell reselection due to MO traffic we identified another issue to clarify. MO traffic of a concerned slice is not predictable until the data from the concerned service/application arrives. If the MO data of that slice is originated from a priority or critical service/application, then finding a suitable cell/frequency and reselecting to the cell that supports the intended slice may take valuable time. 

Due to the support of homogeneous slices in the network we can generally assume that a UE will camp on a suitable cell/frequency that supports the intended slices of the UE (i.e. allowed S-NSSAIs). The problem may arise when e.g. MO data of two slices become available for transmission. Those MO data may be originated from services/applications of different priority or criticality. On the other hand, the network may have configured different cell reselection priorities for the intended slices. In such case the UE has to decide on which frequency and cell to reselect in accordance with the configured cell reselection priorities per slice.
However, this process may take some valuable time and in order to speed up this process parallel cell reselection procedures may need to be considered whereby the UE is virtually camping on cells on multiple frequencies for as many intended slices it has been configured for. The UE can create and maintain such set of virtual cells based on the broadcast neighbor cell/frequency information. With the concept of “virtual cells” the UE can quickly initiate an RRC connection establishment on a suitable cell of a non-used frequency if there is a need, i.e. when MO data becomes available for a concerned slice. However, the concept of “virtual cells” may require the UE to either ignore the configured frequency reselection priorities or re-define the performance requirements for cell reselection associated with higher and lower priority frequencies. 
Proposal 2: Consider the concept of “virtual cells” for slice-based cell reselection due to MO traffic.
3 Conclusion

In this contribution we have discussed the slice-based cell reselection objective and made the following proposals:
Proposal 1: Reassess the scenarios and solutions for slice-based cell reselection with regards to homogenous slice support.
Proposal 2: Consider the concept of “virtual cells” for slice-based cell reselection due to MO traffic.
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