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Abstract: At previous meeting, S1-203032 was discussed and finally noted, due to request for some more time to check. This is resubmission of 2032r2 with some more information.

1. Discussion 
At previous meeting, S1-203032 was discussed and finally noted, due to request of some more time to check. 
The revision r2 or S1-203032 had following requirements:
	3GPP system shall be able to prevent a network slice from using a portion of radio resources not allowed for the network slices. 
3GPP system shall be able to minimize service interruption when configured portion of frequency for a network slice changes. 


 
[bookmark: _GoBack]BWP (bandwidth part) is a tool that Access Stratum can use to limit the Tx/Rx to a certain frequency range within a cell. At any moment, the UE can have maximum one active BWP. Section 7.8 and 6.10 of TS38.300 describes this. Accordingly, when several network slices are supported within a cell, and when different UEs are authorized for different combination of multiple network slices, the flexibility in configuration for operators are limited. Thus, above two requirements cannot be addressed in the existing specifications. 

2. Proposal 
It is proposed to agree on the following text proposal for FS_EASNS. 

*****************************START of TEXT PROPOSAL (All New Text) *****************************

5.x.	Isolation of resource for network slice
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
Due to various sources and ways to gain right to use specific frequency resources, even within a continuous frequency range, different blocks of frequency within the range can be restricted to different purposes.  
Also, based on the requirements on the levels of isolation and security, access by a network slice beyond the authorized blocks should not occur, even if the frequency blocks are adjacent.  

5.x.2	Pre-conditions
Figure 5.x.2-1 shows the use case scenario where frequency band are partitioned into multiple subbands. 


Figure 5.x.2-1 Initial condition
In this figure, it is assumed that
· Subscription:
· UE A1 and A4 have subscription to slice M, and this slice M is optimized e.g. for IoT type of application.
· UE A2 and A4 have subscription to slice N, and this slice N is optimized e.g. for eMBB type of application.
· UE A3 has subscription to slice O, and this slice O is optimized e.g. for URLLC. The users or application providers request isolation of radio resources used for this network slice.
· Deployment:
· The cell is configured to use frequency band which is from F1 to F2.
· The frequency band is sub-divided into three subbands. The allocated frequency for the first subband spans from F1 to Fa. The allocated frequency for the second subband spans from Fa to Fb. The allocated frequency for the third subband spans from Fb to F2.
· [bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]The first subband is used for slice O. The second subband is used for slice N. The third subband is used for slice M. in addition, third subband can be used for common procedure, e.g. SIB.

[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103][bookmark: _Toc41474492]5.x.3	Service Flows
Following is service flow for UE A1, A2, A3 and A4:
-	After power-on, UE A1, A2, A3 and A4 camp on a cell, where the subscribed slices can be provided. Because the UEs are accessing the same cell supporting at least one of the subscribed network slices, there is no need for the UEs to move to other cells.
- 	When applications start, UE A1 transmits and receives data over Slice M, which is restricted to subband 3.
- 	When applications start, UE A2 transmits and receives data over Slice N, which is restricted to subband 2.
- 	When applications start, UE A3 transmits and receives data over Slice O, which is restricted to subband 1.
-	When applications start, UE A4 transmits and receives data. For traffic configured to use Slice M, the transmission and reception is performed using radio resources within subband 3. For traffic configured to use Slice N, the transmission and reception is performed within radio resources within subband 2. Due to isolation requirement or service agreement for the network slice, traffic for Slice M is not transported over subband 2. Similarly, traffic for Slice N is not transported over subband 3. 
-	As demands for the network slice changes according to the number of UEs for the network slice or time of the day, the network adjusts the allowed frequency range of each network slice. There is no recognized impact to the user experience. 
 
[bookmark: _Toc41474493]5.x.4	Post-conditions
Following figure 5.x.4-1 shows the status at the end of service flow. 
For the transport of user traffic, each UE may use different part of frequencies of the cells, which corresponds to the configured frequency range for each network slice.


Figure 5.x.4-1 End result

[bookmark: _Toc41474494]5.x.5	Existing features partly or fully covering the use case functionality
Following service requirements are already supported by current specifications:
3GPP system shall provide means to support flexibility in configuring the allowed or restricted radio resources for a network slice.
3GPP system shall support for a network slice to use specific portion of the radio resources (e.g. frequency range) within a cell.
3GPP system shall be able to allow or disallow user traffic for a network slice to be multiplex with the user traffic for other network slice, based on the security and isolation requirement of the network slice.
BWP operation defined in TS38.300 does not provide a UE with the support for providing different network slices on different frequency bands, when the UE is authorized to use multiple network slices. 

[bookmark: _Toc41474495]5.x.6	Potential New Requirements needed to support the use case
Following new requirements can be derived from this use case:
[PR.5.x.6-1]	5G system shall be able to prevent a network slice from using a portion of radio resources not allowed for the network slices. 
[PR.5.x.6-2]	5G system shall be able to minimize service interruption when configured portion of frequency for a network slice changes. 
· 
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