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Introduction
In RAN2#115-e meeting, RAN2 agreed the following for cell reselection with RAN slicing: 
Agreements
1: Solution Option 4 is selected for further work i.e., resolve the FFSs, send any required LSs and consequently start to draft specification CRs
2	Following is taken as the baseline for Solution Option 4:
The “slice info” (for a single slice or slice group) agreed to be provided to the UE in the last RAN2 meeting using both broadcast and dedicated signaling are provided for the serving as well as neighboring frequencies. The following steps are used for slice based cell (re)selection in AS:

Step 0: NAS layer at UE provides slice information to AS layer at UE, including slice priorities. 
Step 1: AS sorts slices in priority order starting with highest priority slice.
Step 2: Select slices in priority order starting with the highest priority slice.
Step 3: For the selected slice assign priority to frequencies received from network.
Step 4: Starting with the highest priority frequency, perform measurements (same as legacy).
Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; 
FFS: How the UE determines whether the highest ranked cell supports the selected slice.
Step 6: If there are remaining frequencies then go back to step 4.
Step 7: FFS: If the end of the slice list has not been reached go back to step 2.
Step 8: Perform legacy cell reselection.

The summary of the email discussion on resolving FFSs for solution option 4 indicated that almost all companies prefer serving cell broadcasting the slice support of neighbour cells for resolving the FFS in step 5. Companies also indicated a need for signalling optimization. Following proposals are thus suggested by the moderator. 
Proposal 1: A serving cell provides slice support of neighbour cells.
Proposal 2: RAN2 further discuss how the slice support of neighbour cells can be optimally provided.
In this contribution we discuss various methods for optimizing the signalling for broadcasting the slice support by neighbor cells.
Discussion
Optimized Signaling of neighbor cell list.

If the serving cell broadcasts the entire cell list in the SliceInfo-List, the size of the SIB can be very large. As there can be multiple frequencies and multiple slices, this will cause considerable signalling overhead.
Let us consider the case of a UE camped on a cell, Cell-1. Cell-1 broadcasts slice-info for the slice/slice-group with id-1, supported on a neighboring frequency Freq-1 and also on other frequencies. Cell-1 has 6 neighbors on Freq-1, N1,N2,N3,N4,N5,N6. Without any optimisation, cell-1 has to broadcast the cell-ids of all the neighbors N1,N2,N3,N4,N5,N6 in the cell list as below.
	SliceInfo-List

	Slice Id-1/ Slice-Group Id-1
	Supported-on-Freq-1
	Freq-1-priority
	N1 N2 N3 N4 N5 N6

	
	Supported-on-Freq-2
	Freq-2-priority
	Freq-2 neighbor cell list

	…
	…
	…
	



Observation 1: If the serving cell broadcasts the entire cell list in the SliceInfo-List, the size of the SIB can be very large. As there can be multiple frequencies and multiple slices, this will cause considerable signalling overhead.
Broadcasting the entire neigbhor cell list can further cause problems where the neighbor cell list can be dynamically updated through ANR etc. For example, if the neighbor list includes femto cells, there may be a need to update the Slice-Info in the SIB every time the user switches on/off the femto forcing all the UEs in the serving cell to re-acquire the system information. Thus, it is beneficial to consider signaling optimisations for the broadcast of neighbor cell list supporting a slice/slice group, as proposed in [2].
In R17 slices are supported homogeneously within a RA. As a result,slice support within a frequency will change only at the RA boundaries. So it is likely that most of the neighboring cells in a frequency support the same slice, except when the cells are in RA boundary.
Observation 2: In R17 slices are supported homogeneously within a RA. As a result,slice support within a frequency will change only at the RA boundaries. So it is likely that most of the neighboring cells in a frequency support the same slice, except when the cells are in RA boundary.
Hence we propose that if the serving cell doesn’t broadcast any cell in the neighbor cell list for slice support in a frequency in slice-info list, UE considers that all the cells in the frequency supports the slice. An example SliceInfo-List broadcasted accordingly is given below.
	SliceInfo-List

	Slice Id-1/ Slice-Group Id-1
	Supported-on-Freq-1
	Freq-1-priority
	<Empty neighbor cell list>

	
	Supported-on-Freq-2
	Freq-2-priority
	Freq-2 neighbor cell list

	…
	…
	…
	…



Proposal 1: If the serving cell doesn’t broadcast any cell in the neighbor cell list for slice support in a frequency in slice-info list, UE considers that all the cells in the frequency supports the slice.
When some of the cells in a frequency present in slice-info list doesn’t support the slice, serving cell can either broadcast a list of cells that are not supporting the slice-‘exclude-listed cells’ or the list of cells that are supporting the slice-‘allowed-listed cells’. The lists ‘exclude-listed cells’ and ‘allowed-listed cells’ can be considered similar to the ‘blacklisted cells’ and ‘whitelisted cells’ in SIB3,SIB4 and SIB5, already used for cell reselection. The lists ‘exclude-listed cells’ and ‘allowed-listed cells’ for a slice can be applicable for both intra frequency and inter frequency neighbor lists. Depending on the network’s stategy, either one of ‘allowed-listed cells’ or ‘exclude-lisetd cells’ can be broadcast.
If serving cell broadcasts exclude-listed cells for a slice, UE considers all the cells not present in the exclude-listed cells as supporting the slice. Any cell in the exclude-listed cells does not suppport the slice. Thus without reading the neighbor cell’s system information, a UE can identify whether the neighbor cell is supporting the slice and hence whether it should be considered for slice aware cell reselection.
In an example, Let us assume that neighbors N1,N2,N3,N4 supports the slice-id 1/ slicegroup-id 1 and N5,N6 doesn’t support the same slice/slice-group. A sample SliceInfo-List with exclude-listed cells is given below.
	SliceInfo-List

	Slice Id-1/ Slice-Group Id-1
	Supported-on-Freq-1
	Freq-1-priority
	< exclude-listed cells = [N5,N6]>

	
	Supported-on-Freq-2
	Freq-2-priority
	Freq-2 neighbor cell list

	…
	…
	…
	…



UE considers neighbor cells N5 and N6 as not supporting slice with slice-id/slice-group id 1 and any other neighbor cell (N1,N2,N3,N4 ) in Freq-1 as supporting the slice.
Proposal 2: If serving cell broadcasts exclude-listed cells for a slice, UE considers all the cells not present in the exclude-listed cells as supporting the slice. Any cell in the exclude-listed cells does not suppport the slice.
If serving cell broadcasts allowed-listed cells for a slice, UE considers only the cells present in the allowed-listed cells as supporting the slice. All other cells are considered to be not supporting the slice. In this case also, UE doesn’t need to read the neighbor cell’s system information to know whether the neigbhor supports the slice.
In an example, Let us assume that neighbors N1,N2,N3,N4 supports the slice-id 1/ slicegroup-id 1 and N5,N6 doesn’t support the same slice/slice-group. A sample SliceInfo-List with allowed-listed cells is given below.
	SliceInfo-List

	Slice Id-1/ Slice-Group Id-1
	Supported-on-Freq-1
	Freq-1-priority
	< allowed-listed cells = [N1,N2,N3,N4]>

	
	Supported-on-Freq-2
	Freq-2-priority
	Freq-2 neighbor cell list

	…
	…
	…
	



UE considers N1,N2,N3,N4 as supporting the slce-id/slice-group id 1 and any other neighbor cell (N5,N6) ) in frequency Freq-1 as not supporting the slice.
Proposal 3: If serving cell broadcasts allowed-listed cells for a slice, UE considers only the cells present in the allowed-listed cells as supporting the slice.

Conclusion
In this contribution we discussed various methods for optimizing the signalling for broadcasting the slice support by neighbor cells and made following observations. 
Observation 1: If the serving cell broadcasts the entire cell list in the SliceInfo-List, the size of the SIB can be very large. As there can be multiple frequencies and multiple slices, this will cause considerable signalling overhead.
Observation 2: In R17 slices are supported homogeneously within a RA. As a result,slice support within a frequency will change only at the RA boundaries. So it is likely that most of the neighboring cells in a frequency support the same slice, except when the cells are in RA boundary.
Based on the above observations,we made the below proposals.
Proposal 1: If the serving cell doesn’t broadcast any cell in the neighbor cell list for slice support in a frequency in slice-info list, UE considers all the cells in the frequency supports the slice.
Proposal 2: If serving cell broadcasts exclude-listed cells for a slice, UE considers all the cells not present in the exclude-listed cells as supporting the slice. Any cell in the exclude-listed cells does not suppport the slice.
Proposal 3: If serving cell broadcasts allowed-listed cells for a slice, UE considers only the cells present in the allowed-listed cells as supporting the slice.
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