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1. Introduction

In an email discussion [1] RAN2 companies unanimously intend to provide slice information of intra and inter-frequency neighbour cells so that for cell reselections based on RAN slicing, necessarily reading a candidate cell’s System Information can be avoided. At the same time, concern has been raised that this information may become huge. This contribution provides some first step towards possible signalling optimizations.
2. How many?
First, let us look at numbers:
Max Slice Groups: Very unclear now. Logically, number of slice groups must be less than possible slices itself (S-NSSAIs) but it is difficult to put a number now. Number of slices itself could be in thousands: 

S-NSSAI  ::=                        CHOICE{

    sst                                 BIT STRING (SIZE (8)),

    sst-SD                              BIT STRING (SIZE (32))

}

Calculating just with sst, we can have upto 256 slices but it is clear that even sst-SD can be used for forming slice identifications. Assuming about 1000 slice signaling possibility to be supported by Broadcast signalling and assuming that around 8 slices can be clubbed together in a slice group, we might end up supporting signalling possibility for up to 128 slice groups (7bits).
Max Frequencies supporting each slice group: Based on current RRC configuration procedure can be kept at 8.
Max Neighbour Cells on each of these frequencies: Based on current RRC configuration procedure can be kept at 32.
Now, a slice could be 32 bits long – but using 128 slice groups would need only 7 bits; frequency signalling will take 22 bits (maxNARFCN = 3279165) and PCI is 10 bits (one may need to use CGI).

This gives a total of 7 * 8 * 22 * 32 * 10 = 49 K Bytes

This is clearly too much and hopefully an overkill!
3. Signalling Optimizations

Starting with frequencies, since the same frequencies would be applicable for (supporting) more than one slice groups – repetition of same ARFCN-Value must be avoided. Same is true for PCIs (or CGIs).
Principle 1: Signalling repetition of same ARFCN-Value and PCIs must be avoided across slice groups.
Further, as a much used signalling optimization, indexing can be used to signal the value of a parameter (frequency, PCI, or CGI) that has already appeared in a list (e.g., InterFreqCarrierFreqList in SIB4) i.e., list only new frequencies in full (as ARFCN-Value) and already occurring frequencies can later in the list just be signaled using index (of its appearance in the list).
Principle 2: Indexing can be used to signal the value of a parameter that has already appeared in a list.
Even though it is possible that two (or more) cells on the same frequency will support different slice support, if they belong to different TAs, in most cases the same set of slice groups will be supported across majority of cells and therefore cell(s) with different slice group support should be really in think minority. 

From this perspective:

Principle 3: Slice support of a frequency should be defined and signalled as a superset i.e., slice group supported by any cell on this frequency.

With principle 3, the cells with “different” slice support than the slice support of most cells on the same frequency should be treated as exceptions and therefore, only the exceptional-PCIs need to be flagged.

Principle 4: Only “exceptional-PCIs” of a frequency need to be signalled.
Proposal 1: ASN.1 optimizations are considered to signal Slice Information considering the following principles:
Principle 1: Signalling repetition of same ARFCN-Value and PCIs must be avoided across slice groups.

Principle 2: Indexing can be used to signal the value of a parameter that has already appeared in a list.

Principle 3: Slice support of a frequency should be defined and signalled as a superset i.e., slice group supported by any cell on this frequency.

Principle 4: Only “exceptional-PCIs” of a frequency need to be signalled.
4. Conclusion

This paper discussed possible signalling optimizations and the following proposals are made:
Proposal 1: ASN.1 optimizations are considered to signal Slice Information considering the following principles:

Principle 1: Signalling repetition of same ARFCN-Value and PCIs must be avoided across slice groups.

Principle 2: Indexing can be used to signal the value of a parameter that has already appeared in a list.

Principle 3: Slice support of a frequency should be defined and signalled as a superset i.e., slice group supported by any cell on this frequency.

Principle 4: Only “exceptional-PCIs” of a frequency need to be signalled.
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