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Abstract of the contribution: This p-CR proposes a Key Issue #7 Evaluation Section. 
1
Discussion

This paper provides an evaluation of the 4 Key Issue #7 solutions.
2
Proposal

This contribution proposes to implement the following updates to TR 23.700-40 v0.4.0.
* * * Start of Change 1 * * *

7.x
Evaluation for Key Issue #7
Solutions 17, 29, 30, and 31 are for Key Issue #7.

Solution 17 describes a scenario where a UE is using an eMBB slice, decides to stop using the eMBB slice, and switch to using a Vertical Slice. The eMBB Slice and Vertical Slice are only available in different operating bands. When the UE sends a Requested NSSAI with only the Vertical Slice, the network initially responds by rejecting the Vertical Slice and sending the UE an Allowed NSSAI with only the eMBB slice. The network later redirects the UE to an operating band where the vertical slice is available, and the UE again requests the Vertical Slice. This time, the Vertical Slice is allowed.

Observations about Solution 17:

· Solution 17 does not explain how the UE knows to request the vertical slice again when the UE moves to the new operating band. In other words, when the slice is initially rejected, the UE does not know why it is rejected.

· Solution 17 does not explain how to handle the case where the UE requests more than one slice and the requested slices are not available in any common operating band. 

In Solution 29, the UE is provided with preferred frequency band(s) information per network slice in the Configured NSSAI and Mapping of Configured NSSAI. It is then understood that the UE will only request slices that are accessible simultaneously and the AMF will include in the Allowed NSSAI only S-NSSAI(s) that are accessible simultaneously.

Observations about Solution 29:

· In Solution 29, the network can consider the Allowed NSSAI when determining what cell to handover the UE to and the network can consider the Allowed NSSAI when configuring the UE’s cell selection priorities.

In Solution 30, the UE is provided with preferred frequency band(s) information per network slice in the Configured NSSAI. Each of a slice’s target carrier frequencies can also be associated with a priority. The UE uses this information during cell selection and the AMF considers this information when forming the Allowed NSSAI.

Observations about Solution 30:

· In Solution 30, the UE is allowed to register to multiple network slices which are accessible on different preferred frequency band(s). In such a scenario, it is not explained how the UE can simultaneously maintain PDU Sessions in slices that are not all accessible on any common frequency band(s)  

In Solution 31, the UE is not provided with any information about the operating bands that support each slice and the Allowed NSSAI may contain S-NSSAIs that are supported in different frequency bands. When the UE attempts to establish a PDU Session for a slice, the network steers the UE to an operating band that can support the slice. 

Observations about Solution 31:

· Solution 31 does explain how to handle the case where the UE attempts to maintain PDU Sessions in slices that are not all accessible in the same operating band. It does not seem to allow the UE to have simultaneous PDU Sessions established in allowed slices unless they are all accessible via a common operating band. This would be a deviation from the Rel-16 principle in TS 23.501 [2], clause 5.15.5.1.1, which states “Upon successful completion of a UE's Registration procedure over an Access Type, the UE obtains from the AMF an Allowed NSSAI for this Access Type, which includes one or more S-NSSAIs and, if needed (see clause 5.15.4.1.2 for when this is needed), their mapping to the HPLMN S-NSSAIs. These S-NSSAIs are valid for the current Registration Area and Access Type provided by the AMF the UE has registered with and can be used simultaneously by the UE (up to the maximum number of simultaneous Network Slice instances or PDU Sessions).”
Table 7.x-1 summarized some differences between solutions 17, 29, 30 and 31.

Table 7.x-1: Solution 7 Comparison
	#
	Criteria
	Solution 17
	Solution 29
	Solution 30
	Solution 31

	1
	Is the UE aware of what slices are supported by each operating band?
	No
	Yes

Supported bands are provided in the Configured NSSAI and Mapping of Configured NSSAI. 
	Yes

Supported bands of the Serving PLMN are provided in the Configured NSSAI.
	No

	2
	Does the solution allow the UE to simultaneously use all slices in the Allowed NSSAI (i.e. simultaneously main PDU Sessions in all of the Allowed slices per TS 23.501 [2], clause 5.15.5.1.1)?
	No
	Yes
	No


	No

	3
	How does 5GS steer UEs to a 5G-AN (e.g. a specific frequency band) that can support the network slices that the UE can use.
	RAN Redirects the UE when it detects that the UE wants to access a slice that is not available in the current band.
	The UE is told what operating bands will work with each slice.

The network can consider the Allowed NSSAI when determining what cell to handover the UE to 

The network can consider the Allowed NSSAI when configuring the UE’s cell selection priorities.
	The UE is told what operating bands will work with each slice.
	In Idle Mode, RAN steers the UE based on the S-NSSAI in the PDU Session Establishment Request.

It is for RAN Working Groups to define the inter-frequency cell change in connected mode

	4
	What information does 5GS need to take a decision to steer UE to a proper 5G-AN.
	RAN uses the S-NSSAI in the Registration Request
	Existing Mechanisms (i.e. RFSP Index and the RAN can consider the Allowed NSSAI)
	RAN uses the S-NSSAI in the PDU Session Establishment Request or Service Request
	RAN uses the S-NSSAI in the PDU Session Establishment Request

	5
	What information should be provided to the UE to select a proper 5G-AN and how it is sent to the UE.
	No new information is sent to the UE.
	Supported bands are provided in the Configured NSSAI and Mapping of Configured NSSAI. 
	Supported bands of the Serving PLMN are provided in the Configured NSSAI.
	No new information is sent to the UE.

	6
	RAN Impacts
	Support getting additional Target NSSAI and RFSP Index for the Target NSSAI, and support moving the UE accordingly.
	None, the Allowed NSSAI is already provided to the RAN via N2.
	RAN uses the S-NSSAI in the PDU Session Establishment Request or Service Request to steer the UE
	RAN uses the S-NSSAI in the PDU Session Establishment Request to steer the UE.


Observation 1-A: Key Issue #7 states that that “Today, the UE would have to attempt to select 5G-AN with no awareness as to whether a 5G-AN support a S-NSSAI till the S-NSSAI is allowed. We need to study whether and how to support S-NSSAI-aware 5G-AN selection.” 

Observation 1-B: Only solutions 29 and 30 give the UE awareness as to whether a 5G-AN supports an S-NSSAI in the Configured NSSAI. Without this awareness, the UE will not be aware of whether an operating band supports a slice until the UE tries to access the slice and fails. Even after the failed access attempt, the UE will not know if the failure was due to the slice not being supported in the operating band.

Observation 1-C: Solutions 17 and 31 do not give the UE awareness as to whether a 5G-AN supports an S-NSSAI and, as a consequence, the UE is not aware of what slices can be used simultaneously.  
Proposal 1: Due to the fact that Solutions 17 and 31 do not provide the UE with awareness as to whether a 5G-AN supports an S-NSSAI, it is proposed that Solutions 17 and 31 not be considered for normative work.

Observation 2: In Solution 30 when UE registers to multiple network slices which are accessible on different preferred frequency band(s), it does not explain how the UE can simultaneously maintain PDU sessions in the multiple network slices.

Proposal 2: Due to the fact that Solution 30 does not allow the UE to maintain PDU Sessions in all of the S-NSSAIs of the Allowed NSSAI, it is proposed that Solution 30 not be considered for normative work.

Proposal 3: It is proposed that Solution 29 will be used as the basis for normative work.
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