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Introduction
At the last RAN3 meeting the following agreements were taken concerning the response to the SA2 LS in [1].
RAN3’s feedback to SA2 concerns KI#7 in Section 5.7 of TR23.700-40 and that no other feedback from RAN3 is requested concerning solutions in 23.700-40, unless explicitly requested by SA2
Status Quo in Rel-16 is that the slices included in an Allowed NSSAI are available anywhere (i.e. in any cell) within the UE’s Registration Area

The agreements above should be taken into account together with the actual LS in [1]. As a reminder, the LS quoted the following

One of the requirements documented in GSMA 5GJA NG.116 is to define the Radio Spectrum (clause 3.4.21) supported by the network slice. Specific frequency bands can be used to access a specific network slice(s).  As part of the FS_eNS_Ph2 study, the combined use of the spectrum bands and the network slices as a possible tool for operators to offer the service isolation/management while allowing the maximum use of the 5G spectrum bands was proposed. The attached document (S2-2001467) provided further details on the key issue for such use case.
SA2 requests SA1, RAN2 and RAN3 colleagues to examine the attached use case and to provide any feedback.
ACTION: 
SA2 kindly requests to provide your view on the understanding of SA2 for such use case and any feedback

In this paper the use case pointed at by the LS in [1] is analysed, together with the content of TR23.700-40 concerning KI#7.

Discussion
The first point to discuss in order to evaluate the scenarios highlighted by SA2 in their LS is the principle of slice availability agreed to be the status quo up to Rel16, namely:
Status Quo in Rel-16 is that the slices included in an Allowed NSSAI are available anywhere (i.e. in any cell) within the UE’s Registration Area

The principle of uniform slice availability within the RA guarantees that a UE does not need to perform frequent registration updates in order to have its Allowed NSSAI updated. This principle also implies that the UE can select/reselect the best radio cell available, knowing that the Allowed slices will be supported in such cell. This provides best radio efficiency and leaves control of UE mobility at the RAN, where the best decisions can be taken in terms of service availability and radio performance. 
It is also to be considered that legacy UEs respect the uniform availability principle, namely any solution that breaks such principle will need to cater for Rel15 and Rel16 UEs behaviours, as well as the behaviour of any new UE that does not support the newly added and non backwards compatible mechanisms.
It is therefore proposed that RAN3 agrees on the following:
Proposal1: The slice uniform availability principle (i.e. the slices included in an Allowed NSSAI are available in any cell of a UE’s Registration Area) shall be maintained in Rel17 in order to contain configuration signalling towards the UE and to maintain backwards compatibility
 
Feedback on Multiple Frequency Scenario
The scenario described by SA2 in their LS in [1] is quoted below, taken from S2-2001467.

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.
The example below are the possible deployment scenario and information flows showing the current network slicing mechanism when we introduce the GST attribute, Radio spectrum, e.g. frequency band X is used to access S-NSSAI #1 whilst frequency band Y is used to access S-NSSAI #2.


[NG-RAN cell coverage]



The question from SA2 is to provide feedback on the scenario above. 
On the basis of the conclusions on the slice uniform availability principle explained above, it can be concluded that the scenario presented by SA2 can be supported in the following ways:

1) The slice deployment on multiple frequencies scenario, where Frequency Band X is used solely to support S-NSSAI 1 and Frequency Band Y is used to support S-NSSAI 2, can be supported by defining one RA1, including RAN1 coverage and another RA2, including RAN2 coverage. Namely, frequency band X and Frequency band Y belong to two different RA’s. 
In this way the UE can be provisioned with an Allowed NSSAI in RA1, including S-NSSAI1, and another Allowed NSSAI in RA2, including S-NSSAI2.	

2) The slice deployment on multiple frequencies scenario can be supported by creating a single RA, including RAN1 and RAN2 coverage. However, in this case S-NSSAI1 and S-NSSAI2 shall be supported on all cells of such RA, i.e. on cells of both Frequency Band X and Frequency Band Y. In this case, it is still possible to have preferred frequencies per S-NSSAI, so that UEs requesting a given slice will be steered to the frequency preferred for such slice.

Conclusion 1: The slice support on multiple frequency scenario described by SA2 in S2-2001467 can be supported in either method 1) or 2) above

Feedback on KI#7 in TR23.700-40
RAN3 has agreed to analyse KI#7 in TR23.700-40. It needs to be noted that such TR has evolved substantially since RAN3 received the LS in [1]. For this reason, this paper takes into consideration the version of TR23.700-40 available at submission deadline (v1.0.0). 
In such TR, the solutions agreed by SA2 to be of relevance to KI#7 are (see §6.0 Mapping Solutions to Key Issues, in 23.700-40)
 
	Solution#'s
	Solution Titles
	Key Issue#'s

	17
	Support of radio spectrum attribute by CN assisted RAN control
	7

	[bookmark: _Hlk54183875]29
	Providing Operating Band Information in the Configured NSSAI
	7

	30
	[bookmark: _Hlk54183922]Preferred frequency bands in Configured NSSAI
	7

	31
	Steering the UE to a network slice in a different frequency band
	7

	44
	[bookmark: _Hlk54184006]RAN controlled steering of the UE to a network slice in a different frequency band 
	7



Below we provide an analysis of each of the solutions listed for KI#7 and draw our conclusions
Solution 17 Support of radio spectrum attribute by CN assisted RAN control
This solution improves the functionality of system design scenario 1 described in section 2.1. In the case when a UE wants to connect to a slice that is not available in current cell, the UE will request to add the slice to the Allowed NSSAI over NAS. The request will be denied since it is not supported, and the UE will not be allowed to request the slice again before changing RA. With this solution, the CN will signal the intended slice to RAN as well as frequency that the requested slice is supported on. RAN can then use HO or release with re-direct, to move the UE to the frequency where the slice can be used.
The new cell will be in another RA, since the slice support is different, so after the UE has connected to the new cell, it will again request to add the slice to the Allowed NSSAI, and it will now be accepted.
This solution can be applied for release 15 and 16 UE’s since only RAN internal interfaces are changed, and it ensures that the NW is able to move the UE to frequencies supporting the slice. 
It should be observed that, given the agreements in RAN3 on uniform slice availability, this solution would be needed at least in scenario 1 of section 2.1 to handle legacy UEs whose slice selection is mainly regulated by the Allowed NSSAI and by reception of S-NSSAI rejection at NAS level.
Solution Impact: The solution has an impact on the RAN because new information needs to be signalled from CN to RAN to indicate the requested NSSAI and possibly an RFSP associated to it.
Solution 17 is feasible for cases where slices are only supported on some frequencies. The solution allows for fast access to network slices. The solution is backwards compatible with previous UE releases.   

Solution 29 Providing Operating Band Information in the Configured NSSAI
The way we understand this solution is that it applies to method 1 in section 2.1. In this solution UE’s are pre-configured with Operating bands for the slices in the Configured NSSAI, and will ensure that the UE is only requesting slices that are supported on at least one frequency band serving the UE. 
This solution has no RAN impact so long as the UE follows the cell reselection rules provided by the RAN to the UE. Namely, the solution is acceptable and has no RAN impact only if the operating band provided in the Configured NSSAI does not steer the UE towards a cell reselection process that is different from what the RAN configures today at the UE. The UE’s are configured over NAS.
Solution Impact: This solution has an impact on the signalling towards the UE, as preferred frequencies per slice need to be configured at the UE. The solution may derive in impacts on the RAN if the RAN needs to be informed of the preferred frequency per slice (via OAM configuration or via signalling over the interfaces)

Solution 29 is feasible for cases where slices are supported on all frequencies. This solution does not ensure fast access to network slices. The solution may negatively impact the RAN if the UE uses the configured frequency band per slice to steer cell re-selection. The solution cannot be supported by with previous UE releases.


Solution 30 Preferred frequency bands in Configured NSSAI
The way we understand this solution is that it applies to method 2 in section 2.1. In this solution the UE is configured with preferred frequency bands for each slice in the Configured NSSAI. The UE is using this information for cell selection and re-selection in order to camp on a frequency that is preferred for the intended slice.
This solution applies to method 2 in section 2.1, and is aiding the UE to select a frequency preferred for the slice. The method will change the mobility behavior of UE’s, and it should be carefully considered how it will interact with legacy cell selection and re-selection. If there are several cells, all suitable from a radio point of view, that the UE may select, it could be acceptable for the UE to take the preferred frequency of intended slice into account, but if the channel conditions for the cells on preferred frequencies are not acceptable, the UE should not connect to such cells and instead it should select cells suitable as per cell re-selection rules. Once the UE is in RRC_Connected the RAN may decide if the UE should be moved to the preferred frequency or served in the cell with better channel conditions. 
Solution Impact: This solution has an impact on the signalling towards the UE, as preferred frequencies per slice need to be configured at the UE. The solution may derive in impacts on the RAN if the RAN needs to be informed of the preferred frequency per slice (via OAM configuration or via signalling over the interfaces)

Solution 30 is feasible for cases where slices are supported on all frequencies. This solution does not ensure fast access to network slices. Solution 30 may be useful to aid the UE at cell selection and re-selection The solution may negatively impact the RAN if the UE uses the configured frequency band per slice to steer cell re-selection.  The solution cannot be supported by with previous UE releases.


Solution 31 Steering the UE to a network slice in a different frequency band
The way we understand this solution is that it applies to method 2 in section 2.1. The slices in the Allowed NSSAI are supported in all cells in the registration area, but some slices may be preferred at some frequencies. 
If a UE is establishing a PDU session on a slice that is preferred in another frequency band, the AMF will request the gNB to steer the UE towards the other frequency band. The gNB may do this by initiating HO, or trigger DC configuration with the cell in the other frequency band. The PDU session establishment is performed after the UE is moved to the new frequency.
It is unclear how the PDU session establishment procedure will be initiated after the UE is moved. Will the UE have to send a new request, or will the AMF continue the PDU Session establishment procedure after it receives a Path Switch Request? What will trigger the new PDU session establishment if the UE is not moved, but DC is used instead?
Solution Impact: The solution may require new configuration of preferred frequencies per slice at the RAN.
Solution 31 is feasible for cases where slices are supported on all frequencies. Assuming that Solution 31 is conform to the uniform availability principle (slices supported in all cells of an RA), Solution 31 have potential to provide a method for steering UE’s to the preferred frequency band, that works for all UE’s. The solution allows for fast access to network slices, although it needs to be clarified how PDU session procedure is triggered if DC is used to access preferred frequency. Latency in triggering PDU session resource allocation procedures at the RAN delays access to the slice. The solution cannot be supported by with previous UE releases.


Solution 44 RAN controlled steering of the UE to a network slice in a different frequency band
This solution applies to method 2 in section 2.1. It is very similar to solution 31. If a UE initiates a PDU session at a cell in a frequency that is not preferred for the slice, the UE will be moved to a cell at the preferred frequency, or DC will be initiated by adding an SCG using the preferred frequency. The difference with Solution 31 is that it is a RAN based solution, hence the RAN has full control of where to steer the UE. The AMF will accept the PDU session since the slice is in the Allowed NSSAI. Afterwards, the RAN will steer the UE to a suitable frequency, based on preferred frequencies per slice preconfigured in RAN. 
With this method the set-up delay will be slightly shorter than solution 31, since the PDU session establishment is finalized before the HO. Also, it allows for a more flexible operator policy, taking RAN internal data into account. E.g, an UE may be served at a frequency that is not preferred, if the current cell load is low, and the specific QoS requirements of the UE is best fulfilled in this cell. The solution has no impact on RAN interfaces or on signaling towards the UE. 
Solution Impact: The solution may require new configuration of preferred frequencies per slice at the RAN.

Solution 44 is feasible for cases where slices are supported on all frequencies. The solution ensures fast access to network slices. The solution is backwards compatible with previous UE releases. Solution 44 provides a straightforward solution that keep RAN in charge of the radio resources and UE mobility. 

[bookmark: _In-sequence_SDU_delivery]
4. Conclusion

In this paper an analysis of the LS in [1] received from SA2 has been carried out and an analysis of the solutions concerning KI#7 in TR23.700-40 has been outlined. 
The following was derived:
Proposal1: The slice uniform availability principle (i.e. the slices included in an Allowed NSSAI are available in any cell of a UE’s Registration Area) shall be maintained in Rel17 in order to contain configuration signalling towards the UE and to maintain backwards compatibility

Conclusion 1: The slice support on multiple frequency scenario described by SA2 in S2-2001467 can be supported in either method 1) or 2) above

1. Solution 17 is feasible for cases where slices are only supported on some frequencies. The solution allows for fast access to network slices. The solution is backwards compatible with previous UE releases.   
Solution 29 is feasible for cases where slices are supported on all frequencies. This solution does not ensure fast access to network slices. The solution may negatively impact the RAN if the UE uses the configured frequency band per slice to steer cell re-selection. The solution cannot be supported by with previous UE releases.
Solution 30 is feasible for cases where slices are supported on all frequencies. This solution does not ensure fast access to network slices. Solution 30 may be useful to aid the UE at cell selection and re-selection The solution may negatively impact the RAN if the UE uses the configured frequency band per slice to steer cell re-selection.  The solution cannot be supported by with previous UE releases.
Solution 31 is feasible for cases where slices are supported on all frequencies. Assuming that Solution 31 is conform to the uniform availability principle (slices supported in all cells of an RA), Solution 31 have potential to provide a method for steering UE’s to the preferred frequency band, that works for all UE’s. The solution allows for fast access to network slices, although it needs to be clarified how PDU session procedure is triggered if DC is used to access preferred frequency. Latency in triggering PDU session resource allocation procedures at the RAN delays access to the slice. The solution cannot be supported by with previous UE releases.
Solution 44 is feasible for cases where slices are supported on all frequencies. The solution ensures fast access to network slices. The solution is backwards compatible with previous UE releases. Solution 44 provides a straightforward solution that keep RAN in charge of the radio resources and UE mobility. 

It is proposed to agree to the Proposal, conclusion and observations above and it is proposed to agree to the drat LS in appendix. 
5. References
[1] R3-201524, LS on 5GC assisted cell selection for accessing network slice
6. Appendix: Draft LS on 5GC assisted cell selection for accessing network slice
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1. Overall Description:
RAN3 thanks SA5 for their LS on 5GC assisted cell selection for accessing network slice. First, RAN3 would like to point out that the following agreement was achieved:
[bookmark: _GoBack]The slice uniform availability principle (i.e. the slices included in an Allowed NSSAI are available in any cell of a UE’s Registration Area) shall be maintained in Rel17 in order to contain configuration signalling towards the UE and to maintain backwards compatibility

RAN3 has analised the use case from SA2 described in S2-2001467 and has come to the conclusion that the use case can be supported in the following ways:

1) The slice deployment on multiple frequencies scenario, where Frequency Band X is used solely to support S-NSSAI 1 and Frequency Band Y is used to support S-NSSAI 2, can be supported by defining one RA1, including RAN1 coverage and another RA2, including RAN2 coverage. Namely, frequency band X and Frequency band Y belong to two different RA’s. 
In this way the UE can be provisioned with an Allowed NSSAI in RA1, including S-NSSAI1, and another Allowed NSSAI in RA2, including S-NSSAI2.	

2) The slice deployment on multiple frequencies scenario can be supported by creating a single RA, including RAN1 and RAN2 coverage. However, in this case S-NSSAI1 and S-NSSAI2 shall be supported on all cells of such RA, i.e. on cells of both Frequency Band X and Frequency Band Y. In this case, it is still possible to have preferred frequencies per S-NSSAI, so that UEs requesting a given slice will be steered to the frequency preferred for such slice.

RAN2 has also analysed the solutions to KI#7 available in version 1.0.0 of TR23.700-40 and it has converged towards the following conclusions:
Solution 17 is feasible for cases where slices are only supported on some frequencies. The solution allows for fast access to network slices. The solution is backwards compatible with previous UE releases.   
Solution 29 is feasible for cases where slices are supported on all frequencies. This solution does not ensure fast access to network slices. The solution may negatively impact the RAN if the UE uses the configured frequency band per slice to steer cell re-selection. The solution cannot be supported by with previous UE releases.
Solution 30 is feasible for cases where slices are supported on all frequencies. This solution does not ensure fast access to network slices. Solution 30 may be useful to aid the UE at cell selection and re-selection The solution may negatively impact the RAN if the UE uses the configured frequency band per slice to steer cell re-selection.  The solution cannot be supported by with previous UE releases.
Solution 31 is feasible for cases where slices are supported on all frequencies. Assuming that Solution 31 is conform to the uniform availability principle (slices supported in all cells of an RA), Solution 31 have potential to provide a method for steering UE’s to the preferred frequency band, that works for all UE’s. The solution allows for fast access to network slices, although it needs to be clarified how PDU session procedure is triggered if DC is used to access preferred frequency. Latency in triggering PDU session resource allocation procedures at the RAN delays access to the slice. The solution cannot be supported by with previous UE releases.
Solution 44 is feasible for cases where slices are supported on all frequencies. The solution ensures fast access to network slices. The solution is backwards compatible with previous UE releases. Solution 44 provides a straightforward solution that keep RAN in charge of the radio resources and UE mobility. 


2. Actions:
To SA2 and RAN2 group.
ACTION: 	RAN3 kindly asks SA2 and RAN2 to take the above information into account. 


3. Date of Next RAN3 Meetings:
RAN3#111	25th January – 5th February 2021	Online
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