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1. Introduction

In previous RAN2 meetings, network slicing issues have been discussed but there are still some issues left unsolved.  In this contribution, we discuss several issues for network slicing and provide our views.  The first issue is about Requested NSSAI and Allowed NSSAI.  The second issue is about RRC configuration for multiple network slices and the third issue is about slice priority and availability.

2. Discussions and Proposals

2.1 About Requested NSSAI and Configured NSSAI

In TS 23.501v1.3.0[1], the follows specifications are captured.

The (R)AN may use Requested NSSAI in access stratum signalling to handle the UE Control Plane connection before the 5GC informs the (R)AN of the Allowed NSSAI. The Requested NSSAI is not used by the RAN for routing when the UE provides also a Temporary User ID.

Editor's note:
Whether (R)AN uses Requested NSSAI is to be checked with RAN WGs.
When a UE is successfully registered, the CN informs the (R)AN by providing the whole Allowed NSSAI for the Control Plane aspects.

Editor's note:
The need for informing the (R)AN by providing the whole Allowed NSSAI is to be checked with RAN WGs
From the above notes, SA2 has identified these two issues to be checked with RAN WGs.  Here, we would like to provide some views from RAN2 perspectives.

Regarding whether Requested NSSAI should be used by RAN, we think that before NW configures the Allowed NSSAI, the UE may initiate service request in RRC_IDLE mode and it seems beneficial for UE to use Request NSSAI.  However, if UE has acquired the Allowed NSSAI from 5GC and it may store the Allowed NSSAI and then UE can use it instead of Requested NSSAI.  Also, the Request NSSAI may not be used for routing purpose by (R)AN when a Temporary User ID is provided but in case of Temporary User ID is unavailable, the Request NSSAI can be used by the UE.

Observation 1 Request NSSAI may be used by UE and eNB or gNB may use the Request NSSAI for routing purpose.

Regarding to the need for informing (R)AN by providing the whole Allowed NSSAI, we think that the network has the liberty to configure the Allowed NSSAI for a UE.  With the Allowed NSSAI, the case that UE initiate service request from certain NSSAI(s) but rejected can be avoided when possible.  If the whole Allowed NSSAI is not provided to RAN, UE can also initiate service request but subsequently the network side can configure the whole Allowed NSSAI to UE when the Request NSSAI is rejected.  However, there is no clear case for (R)AN to use the Allowed NSSAI.

Observation 2 Allowed NSSAI may be used by UE but no clear case to be used by (R)AN.

Proposal 1 RAN2 to discuss the above issues and decide whether to inform SA2 about RAN2’s view.

2.2 RRC Configuration for UE Supporting Multiple Network Slices

According to SA2 TS 23.501v130[1], for one UE there can be different network slicing instances which have the common AMF.  In our understanding, this means there is only one NAS connection.  For standalone  scenario, one RRC supporting multiple network slices would require RRC to configure different AS context for different network slices.  Although the AS context for different slices are separated but some parameters maybe common.  So one question about RRC configuration for multiple network slices is how the gNB configures the AS context for multiple network slices and there could be two Alternatives.

· Alt. 1, Full configuration.  This alternative means that RRC configures AS context for each network slicing independently with all the AS parameters.  This may cause bigger RRC message but it is simple and flexible.

· Alt. 2: Delta configuration.  With this Alt., the gNB configures the common parameters for all the support network slices and then conducts delta configuration for one network slice regarding to the parameters which are uncommon.  This option may save RRC message size but it is not flexible because when one new network slice is added, gNB has to compare with the common configuration and then provide delta configuration.

Proposal 2 When UE support multiple network slices, only full configuration for each network slice is supported by RRC.

2.3 Slice priority and availability
In 3GPP RAN2 NR Ad Hoc Meeting, there are some agreements as follows.

Agreements

1
As in LTE, UE can prioritise a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.

2
Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

3
Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.

FFS for which services (e.g. MBMS, CSG, V2X, URLLC) we apply this mechanism.

FFS how this might apply for the case of network slices.

FFS whether a cell may also broadcast service(s) supported in neighboring frequencies.

In RAN2#99, there are some further agreements as follows:
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

Based the above agreements, it can be observed that to prioritize a frequency for slicing is supported for NR but only based on dedicated priority.  This means, for idle mode UE only performs inter-frequency cell reselection based on frequency priority without considering slice information but when gNB configures this priority slice information can be considered.

Observation 3 For inter-frequency cell reselection, although slice is not used to prioritize one frequency, but proper NW configuration can also enable UE to prioritize one frequency from which UE can access a high priority slice.
Basically, we think slice priority are still needed in both UE and the gNB, though it is not directly utilized for inter-frequency cell reselection.  From UE perspective, as one UE may support multiple slices, so when UE has several service over different slices to be initiated, UE may still need to consider slice priority.  From network point of view, when there are multiple slices supported in one (R)AN node, each slice may be assigned with either shared or dedicated radio resource which may be up to RRM implementation and SLA.  The network may statically configure the dedicated radio resource, e.g. time/frequency/code resources or dynamically schedule the shared resources based on policy with priority.  However, no matter how the network performs the pre-configuration for dedicated radio resources or dynamical scheduling for the shared resources, some slices might be prioritized over other ones.  On the other hand, considering slice availability, different gNBs may have different slices available and handle the UEs using the specific slices with different priorities. When UE performs cell reselection, it’s better for UE to be aware of the slice availability and corresponding priority. Otherwise, the UE may select to a node which has less resource or low priority for its concerned slice, while there is another node which may provide  higher priority with more resources. And in this case, the access probability of UE may be degraded. Therefore, we propose:

Proposal 3 If slice availability is supported, priority can also be indicated by the gNB to facilitate UE to connect to a proper gNB/cell.

3. Conclusion

This contribution discusses several issues for network slicing and we have the following observations and proposals.

Observation 1 Request NSSAI may be used by UE and eNB or gNB may use the Request NSSAI for routing purpose.

Observation 2 Allowed NSSAI may be used by UE but no clear case to be used by (R)AN.

Observation 3 For inter-frequency cell reselection, although slice is not used to prioritize one frequency, but proper NW configuration can also enable UE to prioritize one frequency from which UE can access a high priority slice.

Proposal 1 RAN2 to discuss the above issues and decide whether to inform SA2 about RAN2’s view.

Proposal 2 When UE support multiple network slices, only full configuration for each network slice is supported by RRC.

Proposal 3 If slice availability is supported, priority can also be indicated by the gNB to facilitate UE to connect to a proper gNB/cell.
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