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1. [bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#113bis-e meeting, some agreements on cell reselection for RAN slicing were achieved as below in [1]. 
Agreements
1	RAN2 aligns with SA2 assumption that support of slices in a TA is homogenous also for Rel-17 (i.e. all cells within a TA supports the same slice availability). If SA2 decides to support heterogeneous deployments, RAN2 can revisit this. 
2	The criteria for determining the cell reselection priority for inter-frequency cell reselection should not be left to UE implementation, but should be defined in the specification (just like cell reselection priorities currently). The details of slice info and how the UE determines its priority list from slice info is FFS. 
2b	FFS how to define slice priorities for reselection and how to handle conflicts between different priorities (e.g. broadcast vs. dedicated slice-specific priorities)
5	UE is only configured with either the existing dedicated priority configuration or the slice info in RRC Release.
3	In the case that slice info is also provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated slice info from RRC Release while T320-like timer is running and only if it expires that it follows the slice info in the SIB
4	In the case that existing dedicated priority configuration is provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated priority configuration while T320 is running as per legacy and only if it expires that it follows the slice info in the SIB
6	 For UE supporting slice based cell reselection, the UE should use slice info in the SIB for cell reselection if both slice info and existing cell reselection priority is broadcast in the SIB.	 

	1: With regard the main solution for prioritisation for slice based cell reselection, the following topics to be the initial focus for discussion: Details of slice availability in terms of Slice grouping and frequency priority information for broadcast and RRC Release message,  usage of “intended slice” (FFS whether we use this term in specification), UE prioritisation of slice when there is more than one intended slice and how UE determines frequency priority for inter-frequency cell reselection based on these.
2: Following topics are only considered after some progress on the main solution for prioritisation for slice based cell reselection: which SIB(s) to carry slice availability, whether an LS to SA3 is needed (if SST/SD is agreed for slice info), whether SIB segmentation/on-demand is required (if new SIB is defined).
3: Other topics that have some support and could be discussed further depending on companies providing more details on the motivation and level of support: slice based reselection for MO, different RSRP/RSRQ thresholds for inter and intra-frequency slice based cell reselection, need for Validity area in RRC Release



In this contribution, we continue to analyze the remaining issues related to the slice-based cell reselection and give our proposals.
2. Discussion
2.1. Inter-frequency slice based cell reselection
In last meeting, it was agreed that all cells within a TA supports the same slice availability.
1	RAN2 aligns with SA2 assumption that support of slices in a TA is homogenous also for Rel-17 (i.e. all cells within a TA supports the same slice availability). If SA2 decides to support heterogeneous deployments, RAN2 can revisit this. 
In accordance to the agreements, only Geographical Location 2 and 4 in [2] are supported. In order to assistant UE to select appropriate neighbour cell, slice priority per frequency which is not in the same TA needs to be sent to UE. There may be numerous of cells on the same frequency. And the slice priority of different cells on the same frequency may be different. Hence, UE can’t figure out the slice priority of the neighbour cell if the slice priority is sent per frequency without cell ID info.
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Figure 1: Scenarios when slices are in a homogenous TA
Therefore, in order to reselect to the serving which provides the suitable slice, network can send the following information to the UE: priority of the slice per cell on each frequency.
[bookmark: _Toc71538131]Proposal 1: Network sends the slice priority and cell ID information on each frequency for inter-frequency cell reselection to the UE.
2.2. Intra-frequency slice based cell reselection
In accordance to the legacy specification, UE will regard the priorities of the cells on the same frequency as the same. UE ranks the cells based on the signal strength and then decides which cell to reselect to on the same frequency. However, the slice priorities of different cells on the same frequency can be different. If the prior knowledge of the slice priority info of cells on the same frequency is not available, it may happen that UE with one slice preference reselects to one cell that with unsuitable priority of this slice. In order to avoid this happen, we propose that:
[bookmark: _Toc71538132]Proposal 2: Network sends slice priority of cells of the same frequency for intra-frequency cell reselection to the UE.
2.3. SIB carrying slice info for cell reselection
Since the UEs in RRC IDLE and INACTIVE state will be discussed with high priority, it is straightforward that the configurations for slice based inter/intra-frequency cell reselection are broadcasted in system information. Regarding how to notify UE by broadcast information, it is undecided which SIB is used to carry slice availability. And there are two alternatives:
Alternative 1: The slice/slice group priority info is broadcasted using the current SIB, e.g., SIB3 or SIB4.
In this alternative, the specification impacts are small. But taking account of that the slice priorities per cell are all included in the SIB, the load of the SIB will be challenging. It is unfair to UEs which do not need the info but have to receive the whole message. Besides, this also brings higher radio resources consumption considering SIB3 and SIB4 may be sent periodically.
Alternative 2: the slice/slice group priority info is broadcasted using one new SIB, e.g., SIBx.
This alternative requires defining one new SIB. But it does not have impacts to the UE which does not need the info.
Comparing with alternative 1 and 2, we think it is not necessary to bring great signalling burden to the UEs which do not need slice-based cell reselection. Therefore, we propose that:
[bookmark: _Toc71538133]Proposal 3: Define one new SIB to broadcast cell reselection information.
Whether on demand SI is used for this new SIB, it can be left to network implementation.
2.4. Slice group
Slice group definition is new concept. SA2 don’t have this definition and not use it in their specification. We may just define the slice group for radio resource and RAN using.  How to inform UE the relationship between the slice group and slices should be considered. One solution is via the NAS signalling as UAC. Another solution is via RRC signalling. If this information is transferred via NAS, the slice group information should be transferred from RAN to Core Network and then to UE via NAS. This will impact RAN3/SA2/CT1 specification. While transferring this message via RRC, only interactions between UE and RAN are needed. Hence, to simply the slice group solution, the information transfer to UE via RRC is more reasonable.
[bookmark: _Toc71538134]Proposal 4: Transfer the relation information between slice group and slice to UE via RRC if the slice group solution is adopted.
2.5. Slice-based cell reselection when more than 2 slices in the intended slice
The UE can support at most 8 requested and allowed slice. Even though the slice based cell reselection priority defined, how the UE perform the cell reselection based on the slice based priority is still one issue. Which one slice UE will be used for cell reselection if more than one slices including intended slices? As we defined in SI phase, the intended slices equal to allowed slice(S-NSSAI(s)) in idle-mode mobility, the Core Network may send the allowed S-NSSAI with the priority in order during registration procedure. Then the UE may select the highest priority slice to perform the slice based cell reselection.
[bookmark: _Toc71538135]Proposal 5: 5G-CN should set the allowed S-NSSAIs with priority in order for the UE prioritisation of slice when perform slice based cell reselection.
2.6. Definition of Intended Slice
It was FFS whether intended slice is refined and included in specification in last meeting.
During the SI phase, we made the following definition for intended slice. 
-	In case of cell selection and reselection, the intended slice means the allowed or requested S-NSSAI(s).
-	For the initial registration, and requesting new S-NSSAI(s): intended slices = Requested S-NSSAI(s)
-	For idle-mode mobility: intended slices = allowed S-NSSAI(s)
-	In case of MO traffic, the intended slice means the S-NSSAI associated with MO traffic based on indication from NAS to AS. For MO service, UE is aware of the intended slice.
But we do not reach consensus on whether this definition is used in specification. This terminology is used for RAN2 analysis. The definition is not used by other group. And the definitions are different in different scenarios, it is complex. Therefore, it should be avoided to be included in the specifications.
[bookmark: _Toc71538136]Proposal 6: Not support to use “intended slice” in normative specifications.
3. Conclusion
This contribution analyzed the issues related to slice based cell reselection. We conclude the following proposals:
Proposal 1: Network sends the slice priority and cell ID information on each frequency for inter-frequency cell reselection to the UE.
[bookmark: _GoBack]Proposal 2: Network sends slice priority of cells of the same frequency for intra-frequency cell reselection to the UE.
Proposal 3: Define one new SIB to broadcast cell reselection information.
Proposal 4: Transfer the relation information between slice group and slice to UE via RRC if the slice group solution is adopted.
Proposal 5: 5G-CN should set the allowed S-NSSAIs with priority in order for the UE prioritisation of slice when perform slice based cell reselection.
Proposal 6: Not support to use “intended slice” in normative specifications.
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