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1. Introduction
During email discussion [Post112-e] [253] [RAN slicing] Prioritized solutions for RAN slicing [1], the following solutions have been identified to be beneficial in assisting slice specific cell selection and reselection and is recommended for normative work:
· Solution 3: Broadcast slice related cell selection info in SIB
· Solution 4: Broadcast slice related cell reselection info in SIB. FFS whether to contain slice related cell reselection info in RRCRelease message.
In this paper, we share some further consideration on the details for the above solutions.
2. [bookmark: _Toc12718547]Discussion
2.1. Broadcast slice related cell selection and reselection info
During the email discussion, a lot of companies prefer to broadcast the slice related cell selection info (i.e. the slice info of serving cell and neighboring cells) and slice related cell reselection info (i.e. Cell reselection priority per slice) in system information. 
The following concerns have been raised during the email discussion on broadcasting the slice related cell selection and reselection info:
· The SIB payload size.
· The security concerns from SA3 on exposing the NSSAI/S-NSSAI (or parts of it) in system information since R15 discussion [2]. Although broadcasting NSSAI/S-NSSAI (or parts of it) is acceptable to some slices without security concern, the NSSAI/S-NSSAI (or parts of it) shall not be exposed in system information for some security/privacy sensitive slices.
Solutions have also been raised to address the above concerns by providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information.
In our understanding, these solutions can be divided into the following directions:
· Direction 1: Using on demand SIB or SIB segmentation. In this direction, the slice related information will be distributed into different SIBs or SIB segmentations, introducing more delay in acquisition of these information, while the size of the information to be broadcast is not reduced, which can only be considered after the payload size has been reduced by other means but still goes beyond the size limit.
· Direction 2: Providing parts of S-NSSAI (e.g. only the SST). Although it is helpful in reducing the size of the broadcast information, it cannot address the security concern from SA3 since Rel-15. In addition, broadcasting SST would be too broad for UE to decide whether to access this cell as there would be at most 16777 216 slices with different Slice Differentiator for each SST.
· Direction 3: Providing slice grouping or slice associated UAC information. If the slice grouping information is negotiated between UE and the CN via NAS signaling, broadcasting the grouping information would be helpful in addressing the security concern as well as the SIB payload size concern. The negotiation between UE and CN should be discussed and decided in SA2 and CT1 as there would be impacts on their specifications. However, if the slice associated UAC information is used, it can help address SIB payload size concerns as well as the security concerns without impact on SA2/CT1 specs as the definition and update of the association between operator defined access categories and slices has already been defined in SA2/CT1 specs.
To address the SIB payload size concern and security concern while minimizing the impact in SA2/CT1 specs, we prefer to go for direction 3 with the slice associated UAC information used to provide the slice related cell selection and reselection information.
Proposal 1: The slice associated UAC information should be used when broadcasting the slice related cell selection and reselection information.
Furthermore, we would like to share more details on how to broadcast the slice related cell selection and reselection information using the slice associated UAC information.
The content of the existing SIBs is summarized below for us to find a right place to put the slice related cell selection info and reselection information.
	SIB
	Content

	SIB1
	Information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.

	SIB2
	Cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighboring cell related.

	SIB3
	Neighboring cell related information relevant only for intra-frequency cell re-selection.

	SIB4
	Information relevant for inter-frequency cell re-selection (i.e. information about other NR frequencies and inter-frequency neighboring cells relevant for cell re-selection), which can also be used for NR idle/inactive measurements. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

	SIB5
	Information relevant only for inter-RAT cell re-selection i.e. information about E-UTRA frequencies and E-UTRAs neighboring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.


As mentioned above, the slice related cell selection info contains the supported slice info of the current cell and neighbor cells. Since the supported slice info of the current cell would be used by UE to decide whether to camp on this cell for access, we understand that it is better to put such information in SIB1 along with other information relevant when evaluating if a UE is allowed to access a cell. Considering that the UAC information has already been included in SIB1, the existing UAC information for slice associated access categories can be reused as indication of supported slice. 
Proposal 2: The existing UAC information in SIB1 for slice associated access categories should be reused as indication of supported slice.
Considering that the reselection priority for the serving frequency is broadcast in SIB2, it is naturally to also include the slice related cell reselection info (i.e. Cell reselection priority per slice) for the serving frequency in SIB2 while the slice related access categories are used to associate the reselection priority for serving frequency and each supported slice.
Proposal 3: The reselection priority per slice for the serving frequency should be broadcast in SIB2. The slice related access categories should be used to associate the reselection priority for the serving frequency and each supported slice.
The supported slice info of neighbor cells and the reselection priority per slice for neighbor frequencies are mainly used by UE to identify candidate neighbor cells or frequencies for reselection, such information can be placed together with other cell reselection info in SIB4, where the inter-frequency cell reselection information is included. 
In addition, it is worth considering whether there is need to broadcast both of the supported slice info of neighbor cells and the reselection priority per slice for neighbor frequencies since the supported slice info may vary in different frequencies but would not change in the same frequency.
· For case when the reselection priority per slice for each neighbor frequencies are broadcast in SIB4, e.g. the reselection priority for each slice related access categories are broadcast for each frequency, UE will also be aware of the supported slice in each neighbor frequency via the slice related access categories. In that case, it seems there would be no need to also broadcast the supported slice info (e.g. by broadcasting the slice related access categories for each neighbor cell).
· For the case when the reselection priority per slice for neighbor frequencies are not broadcast in SIB4, the supported slice info for each neighbor frequency can be broadcast by broadcasting the slice associated access categories for each neighbor frequency.
Thus, we understand the following structure can be used in broadcasting the supported slice info and reselection priority per slice for the neighboring frequencies in SIB4:
	Slice associated access category#1
	Reselection priority for frequency F1 (Optional)
Reselection priority for frequency F2 (Optional)
.....
Reselection priority for frequency Ff (Optional)

	Slice associated access category#2
	Reselection priority for frequency F1 (Optional)
Reselection priority for frequency F2 (Optional)
.....
Reselection priority for frequency Ff (Optional)

	......
	......

	Slice associated access category #N
	Reselection priority for frequency F1 (Optional)
Reselection priority for frequency F2 (Optional)
.....
Reselection priority for frequency Ff (Optional)



Proposal 4: The slice related access categories, with or without per slice reselection priority, for each frequency should be broadcast in SIB4.
2.2. UE behavior upon reception of the reselection priority per slice
As agreed at RAN2#112, the following agreements have been made on the understanding of intended slice in case of cell selection and reselection:
In case of cell selection/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)
With the above understanding on the intended slice, there may be more than one slices in the requested NSSAI or allowed NSSAI. 
As shown in the following figure, when the cell reselection priority per slice is broadcast, more than one sets of reselection priority may be configured and thus it is worth considering which cell reselection priority should be applied by UE during cell reselection procedure.


Figure 1: Example of configuring per slice reselection priority
One possible is to define a primary S-NSSAI in the allowed NSSAI or requested NSSAI, which can be the first slice, the most important slice, the most frequently used slice or the slice has highest latency requirement in the requested or allowed S-NSSAI list. UE will then apply the corresponding reselection priority for this primary slice during cell reselection procedure.
Proposal 5: If the intended slice for cell selection and reselection refers to the allowed or requested NSSAI with more than one slices included, a primary slice should be defined and UE should apply reselection priority for this primary slice.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: The slice associated UAC information should be used when broadcasting the slice related cell selection and reselection information.
Proposal 2: The existing UAC information in SIB1 for slice associated access categories should be reused as indication of supported slice.
Proposal 3: The reselection priority per slice for the serving frequency should be broadcast in SIB2. The slice related access categories should be used to associate the reselection priority for the serving frequency and each supported slice.
Proposal 4: The slice related access categories, with or without per slice reselection priority, for each frequency should be broadcast in SIB4.
Proposal 5: If the intended slice for cell selection and reselection refers to the allowed or requested NSSAI with more than one slices included, a primary slice should be defined and UE should apply reselection priority for this primary slice.
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