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1. Introduction
In this paper, we share some understanding on 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 prioritization 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. [bookmark: _Toc12718547]Discussion
2.1. Slice availability in system information and RRCRelease message
The following options on slice availability in system information have been proposed and discussed last meeting with no consensus reached:
· Option 1: Part of S-NSSAI (e.g. only the SST)
· Option 2: Slice group ID
· Option 3: Slice associated access category
For option 1, apart from the security concern on exposing the NSSAI/S-NSSAI (or parts of it) in system information [1], 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 Differentiators for each SST.
For option 2 and 3, if the slice grouping 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 access category 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 mapping 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 option 3 with the slice associated access category used to indicate slice availability in system information.
Proposal 1: The slice associated access category should be used to indicate slice availability in system information.
Regarding the slice availability in RRCRelease message, the situation changes a little bit as there would not be much concern on the payload size and the RRCRelease message can be sent under protection. To provide more accurate slice availability info or per slice reselection priority, we would prefer to use S-NSSAI to indicate slice availability in RRCRelease message.
[bookmark: _GoBack]Proposal 2: The S-NSSAI should be used to indicate slice availability in RRCRelease message.
2.2. Presence of slice availability and slice specific frequency priority
For each frequency (including the serving frequency and neighbor frequencies), the supported slice(s) may be different and it is also possible that no specific slice is supported, thus the slice availability should be optionally present. For each slice available in a certain frequency, the slice specific frequency priority should also be optional as network may not have preferred value.
Proposal 3: For each frequency, the slice availability info should be optional in system information and RRCRelease message.
Proposal 4: For each slice or slice group available in a certain frequency, the slice specific frequency priority should be optional in system information and RRCRelease message.
2.3. Usage of “intended slice”
At RAN2#112e [2], the following agreements have been made on the understanding of intended slice in case of cell selection and reselection and MO traffic:
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)
In case of MO traffic, the intended slice means the S-NSSAI associated with MO traffic based on indication from NAS to AS.
We agree with the understanding on the intended slice but would prefer not to use it in formal specs as it refers to different slice under different circumstances and we still need to tell it refers to requested S-NSSAI(s), allowed S-NSSAI(s) or the S-NSSAI associated with MO traffic in different cases. Thus, having such common definition of “intended slice” would not be helpful to simplify the description. For cell reselection, we prefer to use allowed S-NSSAI(s) or requested S-NSSAI(s)directly.
Proposal 5: No need to have definition for “intended slice” in specs. The allowed S-NSSAI(s) or requested S-NSSAI(s) should be used directly for cell reselection.

2.4. Frequency priority determination 
· Frequency priority determination following the broadcast info in SIB
The following agreements have been made in RAN2#113bis-e [3] on the relationship between the slice info and the existing cell reselection priority broadcast in SIB:
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.
Per our understanding, the slice info may include one of the following:
- The slice availability info per frequency
- The slice availability info per frequency + a slice specific frequency priority value
And the existing cell reselection priority would be ignored by UE if either one from the above is configured.
(1) For the case when the allowed S-NSSAI(s) or requested S-NSSAI(s) include only one slice, UE can use this slice to determine the frequency priority during cell reselection. The following cases should be considered:
· Case 1: The slice is available in one or more frequencies and specific priority value for this slice is broadcast for at least one frequency, UE can follow the specific priority value associated with this slice.
	Example of configuration in case 1

	Allowed S-NSSAI at UE side
	Slice#1

	F1
	Slice#1 available + Frequency priority 6
Existing frequency priority: 4

	F2
	Slice#1 available
Existing frequency priority: 5

	F3
	Slice#1 available
Existing frequency priority: 6


As shown in the above example, the existing frequency priority would be ignored and UE will treat F1 with priority value 6 while F2 and F3 will be treated as lower priority frequencies, e.g. with value 0.
· Case 2: The slice is available in one or more frequencies and no specific priority value associated with this slice is broadcast for any of these frequencies, UE can consider all these frequencies to be the highest priority.
	Example of configuration in case 2

	Allowed S-NSSAI at UE side
	Slice#1

	F1
	Slice#1 available 
Existing frequency priority: 4

	F2
	Slice#1 available
Existing frequency priority: 5

	F3
	Slice#1 available
Existing frequency priority: 6


As shown in the above example, the existing frequency priority would be ignored and UE will treat F1, F2 and F3 with equal priority, i.e. the highest priority.
(2) For the case when the allowed S-NSSAI(s) or requested S-NSSAI(s) include more than one slice(s), one potential alternative is to use one certain slice(e.g. the first slice) in allowed S-NSSAI(s) or requested S-NSSAI(s) to determine the frequency priority during cell reselection and the expected UE behavior would be quite similar to the case when there is only one slice in the allowed S-NSSAI(s) or requested S-NSSAI(s) and frequencies with this certain slice available would be prioritized at UE side in general. Another alternative solution is to let UE prioritize a frequency with the maximum number of available slices which are overlapped with the allowed S-NSSAI(s) or requested S-NSSAI(s) at UE side. 
From our perspective, both of these alternatives are reasonable and can be applied by UE under different NW configurations.
· Case 1: Specific priority value associated with any slice in the allowed S-NSSAI(s) or requested S-NSSAI(s) is broadcast for any frequency, UE can select the first slice with slice associated frequency priority broadcast and apply the corresponding frequency priority.
	Example of configuration in case 1

	Allowed S-NSSAI at UE side
	Slice#1, Slice#2, Slice#3

	F1
	Slice#1 available 
Existing frequency priority: 4

	F2
	Slice#2 available + frequency priority: 7
Slice#3 available + frequency priority: 6
Existing frequency priority: 5

	F3
	Slice#1 available
Slice#2 available + frequency priority: 5
Existing frequency priority: 6



	Allowed S-NSSAI at UE side
	Slice associated Reselection priority

	Slice#1
	/

	Slice#2
	broadcast

	Slice#3
	broadcast


As shown in the above example, UE will apply the frequency priority associated with slice#2(i.e. 7 for F2 and 5 for F3) as slice#2 is the first slice with slice associated frequency priority broadcast.
· Case 2: The slice availability is broadcast but no slice associated frequency priority value is broadcast. UE treat the frequency with the maximum number of available slices which are overlapped with UE’s allowed S-NSSAI(s) or requested S-NSSAI(s) with the highest priority.
	Example of configuration in case 2

	Allowed S-NSSAI at UE side
	Slice#1, slice#2

	F1
	Slice#1 available 
Existing frequency priority: 4

	F2
	Slice#1 available
Slice#2 available
Existing frequency priority: 5

	F3
	Slice#1 available
Slice#2 available
Existing frequency priority: 6


As shown in the above example, UE will treat F2 and F3 with equal priority, i.e. the highest priority as F2 and F3 support 2 slices which are included in allowed S-NSSAI(s) while F1 support only 1 of them.
In summary, we understand the following principle can be applied in frequency priority determination to support the above UE behaviors under different NW configuration:
For the case when the allowed S-NSSAI(s) or requested S-NSSAI(s) include one or more slice(s):
- If specific priority value associated with any slice in the allowed S-NSSAI(s) or requested S-NSSAI(s) is configured for any frequency, UE shall select the first slice with slice associated frequency priority broadcast and apply the corresponding frequency priority.
- If slice availability is configured while no slice associated frequency priority is configured, UE shall treat the frequency with the maximum number of available slices which are overlapped with UE’s allowed S-NSSAI(s) or requested S-NSSAI(s) with the highest priority.
· Frequency priority determination following the configuration in RRCRelease message
For the frequency priority determination following the configuration in RRCRelease message, UE is only configured with either the existing dedicated priority configuration or the slice info, we understand the above principle is still applicable and would like to have the following proposal for frequency priority determination following the configuration in SIB and RRCRelease message.
Proposal 6: For the case when the allowed S-NSSAI(s) or requested S-NSSAI(s) include one or more slice(s):
- If specific priority value associated with any slice in the allowed S-NSSAI(s) or requested S-NSSAI(s) is configured for any frequency, UE shall select the first slice with slice associated frequency priority broadcast and apply the corresponding frequency priority.
- If slice availability is configured while no slice associated frequency priority is configured, UE shall treat the frequency with the maximum number of available slices which are overlapped with UE’s allowed S-NSSAI(s) or requested S-NSSAI(s) with the highest priority.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Slice availability in system information and RRCRelease message
Proposal 1: The slice associated access category should be used to indicate slice availability in system information.
Proposal 2: The S-NSSAI should be used to indicate slice availability in RRCRelease message.
Presence of slice availability and slice specific frequency priority
Proposal 3: For each frequency, the slice availability info should be optional in system information and RRCRelease message.
Proposal 4: For each slice or slice group available in a certain frequency, the slice specific frequency priority should be optional in system information and RRCRelease message.
Usage of “intended slice”
Proposal 5: No need to have definition for “intended slice” in specs. The allowed S-NSSAI(s) or requested S-NSSAI(s) should be used directly for cell reselection.
Frequency priority determination
Proposal 6: For the case when the allowed S-NSSAI(s) or requested S-NSSAI(s) include one or more slice(s):
- If specific priority value associated with any slice in the allowed S-NSSAI(s) or requested S-NSSAI(s) is configured for any frequency, UE shall select the first slice with slice associated frequency priority broadcast and apply the corresponding frequency priority.
- If slice availability is configured while no slice associated frequency priority is configured, UE shall treat the frequency with the maximum number of available slices which are overlapped with UE’s allowed S-NSSAI(s) or requested S-NSSAI(s) with the highest priority.
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