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1 Introduction
The SI about RAN Slicing has been approved in RAN#86, and its objectives led by RAN2 are as follows [1]: 
	The study item aims to investigate enhancement on RAN support of network slicing. Detailed objectives of the study item are:

1. Study mechanisms to enable UE fast access to the cell supporting the intended slice, including [RAN2]

a. Slice based cell reselection under network control
b. Slice based RACH configuration or access barring
              Note: whether the existing mechanism can meet this scenario or requirement can be studied.


The focus is to guarantee UE to fast access to the intended slice, especially when UE is in Idle/Inactive state. In this paper, we will show our consideration on this SI.
2 Discussion
2.1 The enhancement methods to slice based cell reselection 
For slice based cell reselection, the key challenge is to enhance the UE awareness of slices info of the candidate cells. The agreements achieved in RAN2 #101bis meeting are as follows.
	5 For intra-freq cell reselection the UE try to always camp on the best cell. 

6 For needs of slicing, appropriate configuration of the dedicated priorities provided from the ng-eNB can be used to control the frequency on which the UE camps. (i.e. reuse of same mechanism as in LTE). No additional mechanisms for frequency prioritization with respect to slicing will be specified for Rel-15.


The UE awareness of slices info is implicitly indicated by dedicated priorities which provided from NW and set based on the slices info that NG-RAN can get, e.g. the RFSP retrieved from 5GC, or OAM configuration. The dedicated signalling used to provide dedicated frequency priorities for cell reselection is most likely to be RRCRelease message. 

Refer to TS 38.304, if priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. For the UE which has changed into Inactive/Idle state recently, the received dedicated frequency priorities work. However, when in Idle/Inactive state for a period of time, UE may move out of the original RA or dedicated timer (e.g. T320) may expire. For these cases, the stored frequency priorities indicated by dedicated signalling are out of date. Thus, it’s still necessary for UE to know the slices info.

In TS 38.300, the slice availability related descriptions are as follows:
	Slice Availability

-
Some slices may be available only in part of the network. The NG-RAN supported S-NSSAI(s) is configured by OAM. Awareness in the NG-RAN of the slices supported in the cells of its neighbours may be beneficial for inter-frequency mobility in connected mode. It is assumed that the slice availability does not change within the UE's registration area.


The current cell that UE camps may collect slices info (e.g. S-NSSAI or SST and related frequency) supported in its neighbours. These info is not only beneficial for the Connected UE, but is also useful for Idle/Inactive UE. 

NG-RAN should broadcast these slices info so that the UE can be assisted to set the actual cell reselection frequency priorities and camps on an appropriate cell finally. Note that, it will cause severe signalling overhead if S-NSSAI is broadcast as a part of slices info, considering the gNB may support thousands of slices. The S-NSSAI consists of two fields, i.e. SST and SD, and the former has only four types in current spec. Thus we prefer to broadcast SST as a part of slices info in order to reduce signalling overhead.
Proposal 1: For slice based cell reselection, the slices info of serving cell and neighbouring cells should be broadcast in SI. 
UE supports up to 8 slices simultaneously. And the slices priorities for UE may differ from the priorities configured by NW, e.g. dedicated frequency priorities. UE may set the slice priorities depends on its interests. If sets the reasonable slice priorities and chooses an appropriate camping frequency, the Idle/Inactive UE could fast access to the intended slice which also has enough service resources. 

It is assumed that UE has some kind of mechanisms to know the services it may request for a short future time and to sort them by its interests. Only in that way, UE could know its intended slices and set the slice priorities properly.

Observation 1: It is assumed that UE has capability to know its intended slices and sorts them by interests.

When received the slices info indicated in SI which is broadcast by NW, UE could know the slices supported in RAN and relist its intended slices. Then UE could adjust cell reselection frequency priorities based on its intended slices.
Proposal 2: UE should set the cell reselection frequency priorities based on its intended slices. 
2.2 Slice-based RACH configuration needs further discussion
In RAN2 #101bis meeting, it has been agreed that R15 do not support additional functionality for RACH resource isolation/differentiated treatment for slicing. In R17, we will have time to discuss on whether introducing this enhanced feature.
	Agreement:

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


Different RACH configuration for slices means the partition of resources in time, frequency or preambles. UE could access to intended slice using these dedicated RACH resources/numerologies without being affected by other slices. In another way, NW may know the UE intended slices by identify the RACH resources the UE uses, then NW can do the preparation in advance. 

By using different RACH configuration for slices, NW can minimize the negative impact from inter-slices and maintain the QoS of slice services to some extent. However, all above needs NW to inform UE of the relationship of slices and RACH configuration. The details need further discussion. 

The following aspects need to be considered: 1. Slice-based RACH configuration should refer to SST (i.e. eMBB, URLLC, MIoT and V2X [2]) or smaller granularity like S-NSSAI; 2. As for more and more vertical slices will be tailored for service providers, should it also been considered when planning dedicated slice-based RACH configuration. 3. Should we preserve common RACH resources for the cases which don’t belong to any slice service types; 4. How to define the criterions used to allocate the size of RACH resources which reserved for different slices. We should preserve more resources for commonly used slices (like eMBB slices) or for emergency slices (like URLLC slices). 

RACH resources are still limited compared to various slices. Thus, we think that the use cases for slice-based RACH configuration need further discussion.
Proposal 3: R17 should study the use cases where slice based RACH configuration is needed. 
2.3 The existing access barring mechanism is enough 
For the purpose of fast accessing to the slices which have enough service abilities and UE is interested in, UE should avoid accessing to not allowed slices or congested slices. It had been discussed in NR_newRAT-Core and reached an agreement in TS 38.300 [3].
	Access control

-
By means of the unified access control (see clause 7.4), operator-defined access categories can be used to enable differentiated handling for different slices. NG-RAN may broadcast barring control information (i.e. a list of barring parameters associated with operator-defined access categories) to minimize the impact of congested slices.


Depending on operator's policies, deployment scenarios, subscriber profiles, and available services, different criterion will be used in determining which access attempt should be allowed or blocked when congestion occurs in the 5G System. These different criteria for access control are associated with Access Identities and Access Categories. Meanwhile, the UAC supports flexibility to allow operators to define operator-defined Access Categories using their own criterion (e.g. network slicing, application, and application server). [4]
Based on the barring control information broadcast by NG-RAN, the UE will determine whether an access attempt is authorized for the selected PLMN. For RAN slicing, operators can reuse current access control mechanism including operator-defined Access Categories to avoid UE accessing to not allowed slices or congested slices.

Proposal 4: The current UAC mechanism including operator-defined Access Categories can be applicable  for slicing.
3 Conclusion

In this contribution we discussed and analyzed the objectives of R17 RAN Slicing SI, and made the following observations and proposals:
Proposal 1: For slice based cell reselection, the slices info of serving cell and neighbouring cells should be broadcast in SI. 
Observation 1: It is assumed that UE has capability to know its intended slices and sorts them by interests.

Proposal 2: UE should set the cell reselection frequency priorities based on its intended slices. 
Proposal 3: R17 should study the use cases where slice based RACH configuration is needed. 
Proposal 4: The current UAC mechanism including operator-defined Access Categories can be applicable  for slicing.
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