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Introduction
[bookmark: _Ref178064866][bookmark: _Ref462918989]In RAN #91e, it was agreed to pursue the following objective as part of the RAN slicing feature.
1. [bookmark: _Hlk65847660]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. 
2. Support slice based RACH configuration, specify mechanisms and signalling including, for Mobile Originating cases [RAN2]
a. Configure separated PRACH configuration (e.g., transmission occasions of time-frequency domain and preambles) for slice or slice group
b. Configure RACH parameters prioritization (e.g., scalingFactorBI and powerRampingStepHighPriority) for slice or slice group
c. Determine how this works with existing functionality, which may include how to perform RACH type selection (e.g., 2-step and 4-step), support of RACH fall-back cases, handling of simultaneous configuration with similar functions such as legacy RA prioritization (e.g., MPS and MCS UEs).
Note: The use of Rel-17 RAN slicing enhancements in given cells shall not prevent from accessibility for Rel-15 and Rel-16 UEs.
In this document, we provide some views on how slice-specific frequency priorities can be configured and how cell reselection related parameters and procedures can be modified to support slice-specificity.
Discussion
SIB enhancements
The network broadcasts system information to manage cell reselection in different SIBs (SIB2-5) for intra-frequency, inter-frequency, and inter-RAT scenarios. 

At the very least, the network needs to broadcast the set of network slices that it supports. 

Proposal 1: The network broadcasts the set of supported network slices in system information.

Some companies have raised security concerns if slice identities are broadcast [2]. In our view, this is not a concern. We believe that this issue is out of scope for RAN2. If needed, an LS can be sent to SA3 to solicit their views.

Proposal 2: RAN2 should not discuss security aspects of broadcasting slice identities. If needed, an LS can be sent to SA3. 
During the study phase [2], companies have proposed different mechanism for managing SIB payload size such as providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information. Based on the WID, UAC seems to be out of scope. SIB segmentation (except for V2X) is not currently supported (only a few dedicated RRC messages can be segmented in Release 16). On-demand SIBs will result in additional delay, which defeats the purpose of this feature. For these reasons, we think that slice grouping is the only feasible option, among the identified alternatives.

Proposal 3: SIB segmentation and on-demand SIB are not pursued further. SIB payload size reduction via slice grouping can be explored further.
Slice specific cell reselection priorities
A straightforward approach to designing slice-specific frequency priorities would be to configure frequency priorities per slice. For example, Table 1 provides an illustration of two priority lists (one each for slice 1 and slice 2) involving four frequencies.
	Frequency
	Slice 1
	Slice 2

	f1
	0
	3

	f2
	1
	0

	f3
	2
	2

	f4
	3
	1


[bookmark: _Ref68100091]Table 1: Slice-specific frequency priority example
A UE desirous of connecting to one of these slices is then expected to honour the priority list corresponding to the UE’s desired (i.e. intended) slice.
However, this straightforward approach runs into trouble when we consider the fact that UEs may need to support more than a single slice at the same time. Currently, a UE needs to support as many as eight network slices simultaneously [4]. In this multi-slice scenario, it is not clear which priority list the UE should use.  
Observation 1: When the UE intends to receive service from more than one slice, associating frequency priorities per slice is insufficient.
On the other hand, it is not clear is supporting multi-slice scenarios at the UE is a realistic requirement.
Proposal 4: RAN2 to confirm if RAN slicing applies to situations when the UE wants to receive service from multiple slices.
If RAN2 decides that the intended slice set of a UE may contain multiple slices, then it can be left to UE implementation to prefer a particular slice, and to use the reselection priorities for the preferred slice or the slice group to which the preferred slice belongs.
Proposal 5: If the intended slice set of a UE contains multiple slices, then it is up to UE implementation to choose a preferred slice for determining which slice-specific reselection priority list to follow.
Cell reselection thresholds and offsets
Using slice-specific cell reselection priorities is useful in ensuring that UEs camp on the appropriate cell based on their needs (i.e. slices they want to connect to) and network objectives (how to distribute different UEs to different cells in a multi-slice deployment). However, priorities alone may not be sufficient in ensuring desirable network performance. Consider the following scenarios.

Scenario A: A UE needs to rank two equal priority intra-frequency cells, say cell 1 and cell 2. Suppose cell 1 supports the intended slices of the UE and cell 2 does not. Clearly, the UE should prefer to camp on the cell (Cell 1) which supports the UEs intended slices.

Scenario B: A UE desires service from slice 1, and camps on a cell (say cell 1) that serves slice 1. The UE can also camp on cell 2 and cell 3, where cell 2 supports slice 1, but cell 3 does not. Assume all the cells are on different frequencies, and the priority for both cell2 and cell3 is lower than that of cell 1. In this scenario, the UE would choose to reselect to cell 3 if cell 3 satisfies the Srxlev criterion but cell 2 does not. However, since cell 3 does not support the slice (slice 1) that the UE desires, it is likely that the UE will be redirected to cell 2. 

By allowing the network to configure slice specific offsets to parameters like ThreshServingLowP, Qhyst, and Qoffset [3], it becomes possible to better control UE behavior.

Proposal 6: Slice specific offsets and thresholds for cell reselection like ThreshServingLowP, Qhyst, and Qoffset should considered.
Prioritized cell reselection
If Proposal 6 is agreed, then the network needs to broadcast slice-specific cell reselection information for parameters like ThreshServingLowP, Qhyst, and Qoffset. Since a cell may support multiple slices, this approach is not scalable. Instead, we propose that the network only broadcasts two sets of parameters in system information.

1. The UE first marks a cell as favourable if the cell supports one or more of its intended slices.
2. The cell broadcasts two copies of cell reselection parameters, say “regular” and prioritized”. Similarly, for neighbouring cells, the network broadcasts two sets of neighbour cell lists (say, regular and prioritized). The prioritized neighbour cell list corresponds to cells that support the same (or subset of) network slices supported by the broadcasting cell.
3. A UE uses the “prioritized” set of parameters if the cell is marked as favourable; else, it uses the “regular” set of parameters.

[bookmark: _GoBack]The prioritized approach described above minimizes impact on RAN2 specifications and UE procedures. As such, existing mechanisms can be enhanced to support prioritized cell reselection without excessive effort.

Proposal 7: Prioritized cell reselection be adopted for RAN slicing.
Conclusions
In this document, we discussed various aspects of slice-specific cell reselection. Our observations and proposals are summarized below. 
Proposal 1: The network broadcasts the set of supported network slices in system information.

Proposal 2: RAN2 should not discuss security aspects of broadcasting slice identities. If needed, an LS can be sent to SA3. 

Proposal 3: SIB segmentation and on-demand SIB are not pursued further. SIB payload size reduction via slice grouping can be explored further.

Observation 1: When the UE intends to receive service from more than one slice, associating frequency priorities per slice is insufficient.
Proposal 4: RAN2 to confirm if RAN slicing applies to situations when the UE wants to receive service from multiple slices.
Proposal 5: If the intended slice set of a UE contains multiple slices, then it is up to UE implementation to choose a preferred slice for determining which slice-specific reselection priority list to follow.
Proposal 6: Slice specific offsets and thresholds for cell reselection like ThreshServingLowP, Qhyst, and Qoffset should considered.

Proposal 7: Prioritized cell reselection be adopted for RAN slicing.
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