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[bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK18]In R17, a new slice grouping mechanism is introduce and the relevant agreements on the slice group definition made in the previous meetings are as follows: [1][2]
[bookmark: OLE_LINK63]A network slice can be associated to none or only one slice group.
Mapping between slice and slice group should be consistent between serving gNB and UE, in order to avoid misunderstanding of system information.
[bookmark: OLE_LINK62]Working assumption: The granularities of the slice groups for cell reselection are per TA. FFS on the details (e.g. how to resolve TA boundaries).
Slice to slice-group configuration is common to cell reselection and RACH. Configuration of whether to use slice-specific cell re-selection or slice-specific RACH is up to network configuration (i.e. some slice groups may use cell reselection but not RACH, some may use RACH but not cell reselection, some may use both).
A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.
RAN2 aims to use slice groups for both cell reselection and slice based RACH
Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. 
Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.
For the slice group, there are some remaining issues and in this contribution, we share our considerations on the slice group issues in slice based cell reselection, especially at TA boundaries.
[bookmark: OLE_LINK8][bookmark: OLE_LINK6][bookmark: OLE_LINK4][bookmark: OLE_LINK3]Discussion
Issue #1 : Whether the slice specific cell reselection information provided by the network in SIB or RRCRelease message is slice or slice group specific.
In R17, we agreed to provide the slice specific cell reselection information in SIB and RRCRelease message[].
A. [bookmark: OLE_LINK60][bookmark: OLE_LINK58]To assist cell reselection, broadcast the supported slice info of the current cell and neighbour cells, and cell reselection priority per slice in system information message. 
B. To assist cell reselection, include slice info (with similar information as in SI message) in RRCRelease message. 
For the slice specific cell reselection information, as it may exist payload size and security issues on broadcast the slice identity (i.e. S-NSSAI) in SIB, a new slice group definition is introduce. However, for RRCRelease, as the security has been activated and the payload size is not critical, thus we think the slice specific cell reselction information can be configured per slice to provide more precise control. And as the slice identity is unique, there is no issue for slice based cell reselection on TA boundary. Correspondingly, to support the slice based cell reselection based on the slice info per slice, the slice identity needs to be provided from NAS layer to UE AS layer.
Proposal 1: The slice specific cell reselection info provided by the network in SIB is provided per slice group.
[bookmark: OLE_LINK13]Proposal 2: The slice specific cell reselection info provided by the network in RRCRelease message can be either per slice or per slice group.
Proposal 3：RAN2 confirms that the slice identity needs to be provided from NAS layer to support cell reselection based on the slice info per slice.
Issue #2: How the UE determines whether the highest ranked cell supports the selected slice at TA/RA boundary.
[bookmark: OLE_LINK11]Currently, RAN2 assumes that for purpose of UE checking supported slices on the highest ranked cell at TA/RA boundary, gNB can provide in SIB the slice group that supported by these neighbour cells. However, based on current working assumption, the granularity of slice group is TA which means the mapping of slice group can be different in different TA, in this case, how UE checks the supported slices on the highest ranked cell at TA boundary based on the slice group info. 
In details, how UE knows whether the provided slice groups in SIB is mapped by the slice mapping of current TA or other TA. As we discussed in the last meeting, there are potential solutions from the respecitve of network as follows:
Option 1: NW guarantees that the slice mapping is consistent on TA boundaries.
Option 2: The gNBs exchange the supported slices (S-NSSAI/NSSAI) through Xn interface, then serving gNB can map the slices supported by neighbour cells to slice groups based on the slice group mapping relationship in current TA and broadcast it to the UEs.
Option 3: PCI list and/or TAC per slice group are provided.
For option 1, it is not flexible and it will limit the network configuration as it means the slice mapping is consistent on the whole network. And For option2, it can work only the serving cell can support the slice mapping of the neighbouring cells, if not, extra signalling is required to have the slice mapping updated.
Thus, compared with option 1 and option 2, option 3 is a more straightforward solution for UE to get aware of provided slice group in SIB belonging to which TA. 
Proposal 4: For purpose of UE checking supported slices on the highest ranked cell at TA/RA boundary, PCI list and/or TAC per slice group can be provide to UE.
Besides, in order to support the checking on whether the slice groups of neighbouring cell includes its intended slices, from the respective of UE, it needs to be aware of the different slice mapping in the different TAs, there are two options:
1) [bookmark: OLE_LINK14]The slice mapping per adjacent TAs as well as the intended slices are provide to UE AS layer from NAS layer.
2) The slice group per adjacent TAs which the intended slices are mapped into is provided to UE AS layer from NAS layer. 
Proposal 5: In order to support the checking on whether the slice groups of neighbouring cell includes its intended slices, following options can be considered: 
1) The slice mapping per adjacent TA as well as the intended slices are provide to UE AS layer from NAS layer.
2) The slice group per adjacent TA which the intended slices are mapped into is provided to UE AS layer from NAS layer. 
Issue #3: Whether to confirm the granularities of the slice groups for cell reselection are per TA. 
[bookmark: OLE_LINK2]For whether the granularity of slice groups is per TA or per PLMN, as we have discussed in the previous meeting, the slice availability is homogeneous with the same TA but different TAs can be deployed with different slices, thus from the perspective of operator, TA granularity is more flexible while PLMN granularity requires a large number of slice group IDs within PLMN to avoid the collision which may increase the management burden of operators. And as the slice group issues on TA boundary can be considered to be resolved by our proposal above, we propose that RAN2 confirms the granularity of the slice group is per TA to have more flexible configuration and reduce the managed number of slice group IDs. 
[bookmark: OLE_LINK7]Proposal 6: RAN2 confirms that the granularity of the slice groups for cell reselection is per TA. 
Conclusions
During the discussion above, we have the following observations and proposals:
Proposal 1: The slice specific cell reselection info provided by the network in SIB is provided per slice group.
Proposal 2: The slice specific cell reselection info provided by the network in RRCRelease message can be either per slice or per slice group.
Proposal 3：RAN2 confirms that the slice identity needs to be provided from NAS layer to support cell reselection based on the slice info per slice.
Proposal 4: For purpose of UE checking supported slices on the highest ranked cell at TA/RA boundary, PCI list and/or TAC per slice group can be provide to UE.
Proposal 5: In order to support the checking on whether the slice groups of neighbouring cell includes its intended slices, following options can be considered: 
1) The slice mapping per adjacent TA as well as the intended slices are provide to UE AS layer from NAS layer.
2) The slice group per adjacent TA which the intended slices are mapped into is provided to UE AS layer from NAS layer. 
[bookmark: _GoBack]Proposal 6: RAN2 confirms that the granularity of the slice groups for cell reselection is per TA. 
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