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Abstract of the contribution: This contribution proposes a new key issue.
1.
 Discussion
The frequency ranges in which NR can operate are identified as described in Table 5.1-1 in TS 38.101-1 and TS 38.101-2. 

Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz


Roughly speaking, the radio spectrum for 5G can be more than ten times wider than the radio spectrum for 4G, considering that the practical operational spectrum bands of 4G are less than 3 GHz in the most of regions. It is therefore important to manage such a wide range of 5G frequencies efficiently. 
One of the requirements documented in GSMA 5GJA NG.116 is to define the radio spectrum supported by the network slice. A specific frequency band can be used to access a specific network slice(s). For instance, eMBB slice can be supported in 2.6 GHz and 4.9 GHz while URLLC slice can be supported only in 4.9 GHz. In some other deployment scenarios, the lower frequency band can be used for IoT while using the higher frequency bands for eMBB services. That is, the combination of the spectrum bands and the network slices can be a good tool for operators requiring the service isolation/management as well as the maximum use of the 5G spectrum bands.
In Rel16 network slicing, determination of RFSP index taking the Allowed NSSAI into account is specified. However, it is not clear how the UE can select a proper RAN node at the very beginning. For example, in a deployment scenario where RAN node 1 supports IoT S-NSSAI in 4.9 GHz while RAN node 2 supports eMBB S-NSSAI in 2.6 GHz, the UE selects a RAN node without knowing which RAN node supports which S-NSSAI. Based on other criteria, the UE camps on RAN node 1 and sends Registration Request message including eMBB S-NSSAI in Requested NSSAI.   
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The AMF needs to determine Allowed NSSAI based on Requested NSSAI, UE subscription data and S-NSSAIs supported by the 5G-AN that the UE is camping on. The way of how to determine Allowed NSSAI is specified in TS 23.501 as below:
"The Allowed NSSAI is then composed of the list of S-NSSAI(s) in the Requested NSSAI permitted based on the Subscribed S-NSSAIs and/or the list of S-NSSAI(s) for the Serving PLMN which are mapped to the HPLMN S-NSSAI(s) provided in the mapping of Requested NSSAI permitted based on the Subscribed S-NSSAIs, or, if neither Requested NSSAI nor the mapping of Requested NSSAI was provided or none of the S-NSSAIs in the Requested NSSAI are permitted, all the S-NSSAI(s) marked as default in the Subscribed S-NSSAIs and taking also into account the availability of the Network Slice instances as described in clause 5.15.8 that are able to serve the S-NSSAI(s) in the Allowed NSSAI in the current UE's Tracking Areas."
"The AMF learns the S-NSSAIs supported per TA by the 5G-AN when the 5G-AN nodes establish or update the N2 connection with the AMF (see TS 38.413 [34]) and TS 38.300 [27]). One or all AMF per AMF Set provides and updates the NSSF with the S-NSSAIs support per TA. The 5G-AN learns the S-NSSAIs per PLMN ID the AMFs it connects to support when the 5G-AN nodes establishes the N2 connection with the AMF or when the AMF updates the N2 connection with the 5G-AN (see TS 38.413 [34] and TS 38.300 [27]). "
Therefore, the AMF does not allow the UE to use eMBB S-NSSAI because eMBB S-NSSAI is not supported by the RAN node 1 and may provide default S-NSSAI in Allowed NSSAI to the UE. The RFSP set by PCF is based on Allowed NSSAI (i.e., the default S-NSSAI in this case) which leads the UE to (re)select a cell supporting the default S-NSSAI. Consequently, the UE is only able to access default S-NSSAI afterward (even if the AMF could have provided eMBB S-NSSAI if the UE is camping on RAN node 2).
As the determination of Allowed NSSAI and RFSP are within the scope of SA2, in this PCR, it is proposed to study how 5GC can assist to select a proper frequency band that can sufficiently support the network slices that the UE is willing to use.
2. Proposals
It is proposed to adopt the following text in TR.23.700-40   
*** 1st change (all new text) ***
5.X
Key Issue #X: Support of 5GC assisted cell selection to access network slice

5.X.1
Description

One of the attributes in the GST documented in GSMA 5GJA NG.116 [3] is the following:

Radio spectrum
This attribute defines the radio spectrum supported by the network slice. This is important information, as some terminals might be restricted in terms of frequencies to be used.

Table 5.X.1-1: Radio Spectrum Table

	Parameters
	

	Value
	{String, String, String, …}

	Measurement unit
	NA

	Example
	n1

n77

n38

	Tags
	Scalability attribute

	
	

	Attribute Presence
	

	Mandatory
	

	Conditional
	

	Optional
	X


Additional information

This attribute simply tells which frequencies can be used to access the network slice. More detailed example of 5G NR operating bands is described in GSMA 5GJA NG.116 [3].
This key issue will study how to select frequency that can be used to access the network slice(s) when the operator manages a different range of radio spectrums per network slice. In particular, this KI will address:

-
How does 5GS steer UE to 5G-AN (e.g. a specific frequency band) that can sufficiently support the network slices that the UE is willing to use.
-
What information does 5GS need to take a decision to steer UE to a proper 5G-AN.

-
What information should be provided to the UE to select a proper 5G-AN and how it is sent to the UE.

-
Any RAN impacts shall be identified and alignment with RAN WGs shall be pursued if any impacts are identified.

*** End of the changes ***
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