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Abstract: This paper provides an evaluation of the KI#7 and proposes an interim conclusion.
1. Introduction
This pCR provides an evaluation and an interim conclusion for Key Issue #7, titled, “Support of 5GC assisted cell selection to access network slice”. 
Discussion
RAN3 has not yet answered the SA2 LS S2-2006526 regarding "LS on Cell Configuration within TA/RA to Support Allowed NSSAI ". However, the RAN3 report to TSG RAN, see RP-201401, states the following:
"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"
Therefore we can already now finally agree on what Rel-15/16 assumes i.e. that all cells of a TA support the network slices that NG-RAN indicated as supported during NG SETUP, and as per SA2 specifications, therefore all cells of the derived RA also supports the network slices provided in the Allowed NSSAI.
OBSERVATION 1: In Rel-16 all cells of the RA support the network slices provided in the Allowed NSSAI.
The solutions in TR 23.700-40 addressing KI#7 are Solution #17, #29, #30, #31 and #44.
The solutions provide different means to address the KI, while all solutions maintain the principle of uniform support of S-NSSAIs within a TA and the RA. 
PROPOSAL 1: Unless major limitations/issues are identified with the current logic that all cells of a TA supports the same set of S-NSSAIs, and to avoid backwards compatibility issues, the logic should be kept in later releases.

The FS_eNS_Ph2 WID objective states the following: 
"The objective of this study is to identify the gaps in the currently defined 5GS system procedures defined in SA2 owned TSs to support of GST parameters and to study potential solutions that may address these gaps. The following parameters at least will be under consideration:
- 	Maximum number of UEs per Network Slice
- 	Maximum number of PDU sessions per Network Slice
- 	Maximum UL and DL data rate per UE in a Network Slice
Interaction with SA1 and GSMA is expected for any aspects that need any clarification, as identified as the work progresses.".
That is, the WID as written is to support the GSMA GST attributes.
OBSERVATION 2: FS_eNS_Ph2 objective is to support the GSMA GST attributes.
The KI#7 description copies some of the content of the GST that specifically states:
"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."
The text on bold has been debated a couple of times and can mean different things e.g. that UEs cannot support all frequencies and therefore the UE itself may support only a limited set of frequencies. Or that a network slice is better, preferably, served by certain frequencies as to achieve a better performance for the services using the network slice. Or that some frequencies are dedicated for some specific network slices.
If the objective is to ensure that network slices support the frequencies that the UE supports, then it seems the best option is to support all frequencies available for the operator as to enable access by as many kind of UEs as possible.
If the objective is to restrict the used frequencies, then such restriction can be enforced when the services using the network slice is to be used as such (e.g. uses CA/DC or redirection when activating the UP for a PDU Session) which can be achieved with current 5GS functionality.
OBSERVATION 3: The GST attribute is not fully clear on the objective.
OBSERVATION 4: If the objective is to restrict the used frequencies this can be achieved with current 5GS functionality.
Also, an operator may be able to use a number of frequency bands as licensed to the operator. Some frequency bands may be more suitable for certain usage than other e.g. URLLC functionality may better be served with frequencies better enabling the characteristics needed for the low latency service. The existing 5GS supports the ability to steer the UE to certain frequencies that is preferred for the UE.
Figure 1 shows a possible partitioning of the resources of a cell as to enable steering of UEs to preferred cells/frequencies while also ensuring that the cell is capable of handling network slices that require to use the specific cell/frequency.


Figure 1: Partitioning of resources of a cell
Principles – when a cell/frequency band preferred for a slice:
1.	Dedicated resource partition allocated for a set of network slices e.g. a demanding slice (S-NSSAI=x)
2.	Shared resources for all other network slices, including capability to perform CA/DC or to handle redirection of access attempts for UEs not using the dedicated S-NSSAI=x 
The principle for resource partitioning above together with existing mechanisms to steer the UEs to other frequencies can be used to support the GSMA GST attribute and to avoid the need to define new logic if shared resources can be defined large enough for handling redirection.
OBSERVATION 5: The existing capabilities to perform resource partitioning of a cell enables the network to both steer UEs to other frequencies as well as keep dedicated resources for network slices that require the specific frequency of the cell. 
If the solution to address KI#7 impacts the UE, it seems to defeat the purpose of enabling functionality that can address all scenarios. Among the solutions in the TR that addresses the KI#7, solution #29, and #30 impacts the UE and solution #31 optionally impacts the UE.
OBSERVATION 6: Solutions that rely upon UE support would not be able to address scenarios with UEs that does not support the proposed additions e.g. pre-Rel-17 UEs.
PROPOSAL 2: The conclusion of the KI should not rely upon UE impacts.
The solutions that impacts the UE mainly do it by signaling of frequencies per slice to the UE, but there has not been any evidence that such logic would considerably enhance the performance e.g. reducing the delay for access to the slice. Also, the UE may change its Requested NSSAI also in CM-CONNECTED mode and in CM-CONNECTED the network anyway steers the mobility of the UE. 
PROPOSAL 3: Signaling of prefered frequencies per slice/prioritized slices per cell, to the UE, should only be considered if significant enhancements on signaling load and/or delay can be shown.
Conclusion
The following observations have been made:
OBSERVATION 1: In Rel-16 all cells of the RA supports the network slices provided in the Allowed NSSAI.
OBSERVATION 2: FS_eNS_Ph2 objective is to support the GSMA GST attributes.
OBSERVATION 3: The GST attribute is not fully clear on the objective.
OBSERVATION 4: If the objective is to restrict the used frequencies this can be achieved with current 5GS functionality.
OBSERVATION 5: The existing capabilities to perform resource partitioning of a cell enables the network to both steer UEs to other frequencies as well as keep dedicated resources for network slices that require the specific frequency of the cell. 
OBSERVATION 6: Solutions that rely upon UE support would not be able to address scenarios with UEs that does not support the proposed additions e.g. pre-Rel-17 UEs.
The following proposals have been made:
PROPOSAL 1: Unless major limitations/issues are identified with the current logic that all cells of a TA supports the same set of S-NSSAIs, the logic should be kept in later releases.
PROPOSAL 2: The conclusion of the KI should not rely upon UE impacts.
PROPOSAL 3: Signaling of prefered frequencies per slice/prioritized slices per cell, to the UE, should only be considered if significant enhancements on signaling load and/or delay can be shown.
Proposal
It is proposed to add the following in the TR 23.700-40.
*** Start of Changes ***
[bookmark: _Toc50473332][bookmark: _Toc50539653][bookmark: _Toc50540043][bookmark: _Toc519004414]7.x	Evaluation of solutions for KI#7
The solutions in TR 23.700-40 addressing KI#7 are solutions #17, #29, #30, #31 and #44:
-	In Rel-16 all cells of the RA support the network slices provided in the Allowed NSSAI.
-	All solutions maintain uniform support for S-NSSAIs in the TA/RA i.e. keeps the Rel-16 logic
-	Solutions #29, and #30 impacts relies upon UE support, while solution #31 optionally impacts the UE, and solutions #17 and #44 don't impact the UE
-	Some solutions assume that frequencies are dedicated to network slices while other consider the frequencies as preferences. With appropriate resource partitioning of the NG-RAN and cell resources, the GST attribute can be addressed also when frequencies are preferences.
-	Solutions #29 and #30 provides the UE with frequency bands per S-NSSAI at NAS layer, for the UE to use as appropriate at cell re-selection. The solutions spread AS specific information to higher layers which may reduce the ability for the NG-RAN to address NG-RAN specific functionality for addressing the KI e.g. using CA/DC. Also, the logic would not work in connected mode when the network is controlling the mobility.
*** Next Change ***
[bookmark: _Toc16839390][bookmark: _Toc21087549][bookmark: _Toc23326082][bookmark: _Toc23517602][bookmark: _Toc23519161][bookmark: _Toc25971153][bookmark: _Toc25971397][bookmark: _Toc26360321][bookmark: _Toc26360390][bookmark: _Toc30640100][bookmark: _Toc31274704][bookmark: _Toc43397185][bookmark: _Toc43483586][bookmark: _Toc43483880][bookmark: _Toc50473333][bookmark: _Toc50539654][bookmark: _Toc50540044]8	Conclusions
Editor's note:	This clause will capture conclusions from the study.
8.x	Conclusions for KI#7
Editor's note:	This is an interim conclusion for the KI#7.
The existing capabilities of 5GS, e.g. the ability to steer UEs to certain frequencies based on RFSP, Allowed NSSAI and activated UP, together with a suitable resource partitioning of the NG-RAN resources, enable the 5GS to support the GSMA attribute "Radio spectrum" such that certain network slices can use certain required frequencies.
Editor's note:	It is FFS whether additional mechanisms are needed in case the resources of a cell shared with other network slices are not enough to handle redirection of UEs to other cells/frequencies.
*** End of Changes ***
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