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1   Introduction
At last RAN3#96 meeting, tdoc [3] addressed the configuration aspects of network slicing and it was agreed to enable:

· Network Slice Configuration from AMF to gNB to enable selection of the AMF by the gNBs (1),

· Network Slice Configuration from gNB to AMF to allow AMF to construct slice-consistent registration areas (2).

However, the coding structure of these two Network Slice Configuration IE was left FFS pending further information from RAN2 and SA2.

In the meantime, RAN2 and SA2 have sent the LS responses in [4] and [5] respectively which enables to progress the stage 3 coding of this configuration information.

2   Description

For both (1) and (2) the format of the whole Network Slice Configuration IE is FFS and the coding of the embedded slices is also FFS. In the next section, we first look at the coding of the individual slice, then, in the following section at the structure of the overall Network Slice Configuration IE over NG, finally whether the same format can also be used over Xn interface.

Coding of the Network Slice identifier (TS 38.413)
It has been agreed at RAN3#96 that the gNB must send the list of network slices it supports per TA in the NG Setup Request message so that the AMF can later build per-UE registration areas which are consistent in terms of supported slices. 
SA2 has agreed the encoding of the S-NSSAI in [5] as follows:

SA2 would also note that the S-NSSAI is a combination of two pieces of information:  

· The SST (Slice/Service Type) field, which identifies the slice type

· The SD (slice Differentiator) field, which differentiates among Slices with same SST field.

Only the SST field is mandatory, and the SD field may be omitted when it is not needed.

SA2 has agreed that the SST should consists of 8 bits (with range is 0-255), and the SD should consist of 24 bits.

It is proposed to implement this decision for the coding of the S-NSSAI in the stage 3 of NG Setup Request as per the TP in [6].
Moreover, the same coding shall also be apply in the gNB Configuration Update message in [6].
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Figure 1: configuration of slices to enable building registration areas
Proposal 1: For TS 38.413, agree the Text Proposal in [6] where each S-NSSAI IE is encoded as per SA2’s agreed encoding (8 bits for SST and 24 bits for SD). 
Format of the Network Slice Configuration IE (TS 38.413)
The network slice configuration sent from AMF to gNB in the NG Setup Response message is to be used for the selection of the AMF by the gNB. Due in particular to the number of tenants which can be supported by the network which can be a high number (SA2 has planned 24 bits), the number of S-NSSAIs supported by an AMF could be potentially very big (several tens or several hundreds) leading to a big NG Setup Response message.

Some optimization is necessary, and is possible.

Example 1: set of Default AMFs

For example, according to [2] a set of AMFs could be used as “default AMFs” meaning that if gNB does not find any AMF “tailored” to the “requested NSSAI” received from the UE these AMFs will accept the request i.e. these AMFs somehow support all S-NSSAI(s). Such set of default AMFs can simply indicate that they are “default” instead of a huge list of S-NSSAI(s).
Example 2: “any tenant”
An AMF should be able to signal only one or more SST(s) if no tenant consideration applies: for example, “if one of the SST(s) received in the NSSAI from the UE equals to the SST “Critical Communications” then route to AMF 3.
Example 3: “specific for a tenant” 
Some AMFs could be dedicated for a particular tenant e.g. “automotive” and traffic should be routed there regardless of involved Slice Types. For example, AMF 3 would just need to indicate support for SD =“automotive”. Or SD= NISSAN for isolation purpose regardless of any slice type (SST). gNB could be configured with the simple rule “if SD= automotive then route to AMFs 3,4”.  
Through these examples, we therefore propose that the AMF does not simply send a list of S-NSSAI(s) to the gNB, but instead sends a Network Slice Configuration IE which has a flexible format which represents the example use cases above. This allows not only to optimize the size of the NG Setup Response message but also to optimize the “match algorithm” that any gNB will have to run to select an AMF.

Proposal 2: For TS 38.413, agree the flexible format of the Network Slice Support IE as in Text Proposal [6] in order to allow an optimized coding over NGAP and algorithm in gNB and not necessarily always send the plain full list of supported S-NSSAI(s).
It is proposed to apply this encoding in both directions from gNB to AMF (for a TA) and from AMF to gNB (for an AMF).
Network Slice Configuration exchange between gNBs (TS 38.423)
As explained at RAN3#96, it is not needed to exchange the supported slices per cell: that leads to a huge amount of information exchanged whereas the support should be the same for all cells of a TA.

It is therefore sufficient to exchange the list of supported slices per TAI in the Xn Setup Request/Response. 

It is proposed to include a TAI Support List IE in the Xn Setup Request/Response messages which contains the list of TAIs supported by the gNB. For each supported TAI, the list of supported slices can be included using the same flexible format as defined above.
Proposal 3: For TS 38.423, agree the Text Proposal [7] which uses the same flexible format of the Network Slice Support IE in order to allow an optimized coding over XnAP and algorithm in the gNB. 
3   Conclusion
This paper has analysed how to encode the Network Slice Support IE agreed at RAN3#96 based on the liaison responses received at this meeting from RAN2 and SA2.

It has shown that the encoding can be optimized to match the expected slicing use cases and avoid the sending of plain long list of S-NSSAI(s). 

Proposal 1: For TS 38.413, agree the Text Proposal in [6] where each S-NSSAI IE is encoded as per SA2’s agreed encoding (8 bits for SST and 24 bits for SD). 

Proposal 2: For TS 38.413, agree the flexible format of the Network Slice Support IE as in Text Proposal [6] in order to allow an optimized coding over NGAP and algorithm in gNB and not necessarily always send the plain full list of supported S-NSSAI(s).

Proposal 3: For TS 38.423, agree the Text Proposal [7] which uses the same flexible format of the Network Slice Support IE in order to allow an optimized coding over XnAP and algorithm in the gNB. 

Proposal 4: For TS 38.300, agree the Text Proposal [8] to address this overall slice configuration aspects in NG-RAN.
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