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1. Introduction
RAN#99 has discussed impacts of network slicing on RAN based on the email discussion following RAN2#97bis [1] and the following were agreed [2]:

Agreements:

1
RAN2 understand that a network slice has a RAN part and a CN part. There is no concept of a RAN slice separate from the network slice

2
RAN2 targets that RAN solutions for network slicing should be able to support a large number of slices (e.g. hundreds of slices).

2a: Number of slices supported by UE in parallel is 8.

3
From UE perspective, the UE can be configured to support the requirements of the supported slices (e.g by appropriate configuration of different DRBs of different PDU sessions).

4
For intra-freq cell reselection the UE try to always camp on the best cell.

5
We will not support additional functionality for RACH resource isolation/differentiated treatment for slicing for Rel-15

Working assumption: For needs of slicing, appropriate configuration of the dedicated priorities provided from the gNB can be used to control the frequency on which the UE camps. (i.e. reuse of same mechanism as in LTE). (To be checked whether the gNB has knowledge of all the slices to which the UE is registered)

FFS: Whether any additional mechanisms are to be introduced for control of the frequency on which the UE camps

This contribution discusses the working assumption and related FFS for considerations of slicing information in cell reselection.
2. Discussion

The working assumption and the related FFS are regarding how to use the slice availability for cell reselection. In particular, if the UE is interested in obtaining service for a particular slice(s), whether and how this should affect the cell reselection procedure.

It was concluded in RAN2#99 that the criteria should only be according to the cell quality for intra-frequency reselection. This was justified by the fact that excessive uplink interference may be created if the UE chooses a cell which supports the slice but not with the best signal quality.

It was also the common understanding in RAN2#99 that the slicing information can and should be used in cell reselection for inter-frequency case. This is also in line with the conclusion during the NR SI (TR 38.804) that “service specific prioritization” should be supported. For this, the UE should be able to give higher priority to the cells which support the slices it is interested in while performing inter-frequency cell reselection.

Two options were discussed in RAN2#99:

1. Dedicated priorities provided from the gNB
2. Broadcasting of slicing information
Option 1 is the Working Assumption and attempts to adopt the LTE signaling in providing dedicated frequencies for prioritization (in IdleModeMobilityControlInfo in RRC Connection Release message). For this, the gNB needs to assign higher priority to frequencies which support the slices the UE is interested in. This requires that such slicing information for each UE should be made available to the gNB. However, the current signaling for NGAP (TS 38.413 [3]) shows that gNB is only aware of the slice information for existing PDU session(s). In particular, S-NSSAI is included only in the PDU SESSION RESOURCE SETUP REQUEST message sent by the AMF to the NG-RAN node for the PDU session being set up. Therefore, gNB does not know the other slices the UE supports and interested in but which are not part of the existing PDU sessions. Even though SA2 has concluded that all supported NSSAI for the UE should be signalled to the AN, RAN3 could not agree on the introducing the necessary signalling on NG2.
Observation 1: gNB is only aware of the slicing information for the existing PDU sessions and not for all of the slices the UE supports.

Observation 2: To use Option 1, RAN3 should introduce extended slicing information signalling on NG2 interface but RAN3 was not able to reach consensus on this.

Option 2 entails gNB broadcasting the supported slices via SIB (minimum SI or a different one). This is similar to MBMS service availability which is done via SIB15 in LTE. Compared to Option 1, the pros/cons are:

Pros:

· No additional signaling on NG2 is needed and thus the work is limited to RAN2. Note that there is still no RAN3 agreement on NG2 signaling.

· The gNB does not need to use dedicated signaling for each UE. 
· If in the future releases, consideration of slicing for initial PLMN selection is introduced, this can be supported by Option 2 but not Option 1. 
· The information is kept by the UE as long as it is in IDLE. In contrast, in Option 1, the UE will release the dedicated priorities after a timer and it will have no supported slicing information to rely on for cell reselection.

Cons:

· Broadcasting overhead if the number of supported slices is high. But it can be possible to optimize the signaling for this purpose and the network can also only advertise slices which it considers to be essential for cell reselection.
Observation 3: Option 2 specification impact is limited to RRC only; it also does not require dedicated signaling for each UE.
Based on the above, RAN2 should decide between one of the options or allow both. If Option 1 is selected, it is necessary for RAN3 to introduce the necessary signaling on NG2. 
Proposal 1: RAN2 to allow broadcasting supported slicing information for the UE to prioritize frequencies in cell reselection. 

Proposal 2: If using dedicated frequencies in RRC Release is also allowed, an LS should be sent to RAN3 to introduce the necessary signaling on the NG2 interface.
3. Conclusion

We discussed the prioritization during cell reselection for slicing and observe and propose the following:
Observation 1: gNB is only aware of the slicing information for the existing PDU sessions and not for all of the slices the UE supports.

Observation 2: To use Option 1, RAN3 should introduce extended slicing information signalling on NG2 interface but RAN3 was not able to reach consensus on this.

Observation 3: Option 2 specification impact is limited to RRC only; it also does not require dedicated signaling for each UE.

Proposal 1: RAN2 to allow broadcasting supported slicing information for the UE to prioritize frequencies in cell reselection. 

Proposal 2: If using dedicated frequencies in RRC Release is also allowed, an LS should be sent to RAN3 to introduce the necessary signaling on the NG2 interface.
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