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1 Introduction 

Network slice (NW slice) was discussed in Study Item and Work Item of New Radio Access Technology. Several agreements have been achieved in past RAN2 and RAN3 meetings. These agreements and considerations can be found in [1] [2]. Based on these agreements, this contribution provides initial considerations on NW slicing impact on E-UTRAN.
2 Discussions

Compatibility aspects

Different of study NW slicing for NR from new start, the impacts on E-URAN should stem from current specification. E-TURAN with NW slicing should also support legacy UEs. There are four types of UE should be supported for E-UTRAN connect to 5G-CN. They are listed below in the order of number of protocol stack.

Legacy UE;
The UE with LTE AS layer and 5G NAS layer;

The UE with LTE AS layer and NR AS layer and 5G NAS layer;

The UE with LTE AS layer and NR AS layer and 5G NAS layer and LTE NAS layer.
Therefore, legacy specification has to be reused as much as possible.
Proposal 1: The impact to Legacy specification due to NW slice should be minimal.
SLA between NR and LTE
As we learn from requirement from NW slicing in NR, Mobile Network Operators (MNO) in 5G can provide different service to users based on Service Level Agreement (SLA) and subscriptions. RAN shall support policy enforcement between slices as per service level agreements. However, it is not clear how does resource be managed between 5G-NW slicing with LTE. For example, is that possible to isolate certain RAN resource for some NW slicing(s)? Or resource is shared by user with NW slicing and user without NW slice in LTE?
Proposal 2: To consult SA1 about the SLA between NR and LTE.
In addition to the two principal issues of NW slicing for E-UTRAN, some other aspects should be considered. In RAN2 NR ad hoc meeting, agreements have been achieved for NW slicing is copied below:
Agreements:

1:
RAN2 understanding is that traffic for different slices is handled by different PDU sessions.

2
Network can realise the different network slices by scheduling and also by providing different L1,2 configurations.

3
UE should be able to provide assistance information for network slice selection in RRC message, if provided by NAS.

FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices.

4
Above agreements and FFS are also applicable for LTE connected to 5G-CN.

For the agreements, it is clear that the same issues should also be consider for LTE connected to 5G-CN.Therefore, NW slice related access control mechanism and NW slice related random access need to be further study
Proposal 3: NW slice related access control mechanism and NW slice related random access need to be further study.
NW slice related Access control
Access control for NW slicing has been discussed in NR, however, the applicability and detail of unified ACB mechanism in NR for NW slicing scenario has not been study for the time being. The consideration on this aspect is captured in another contribution [3] for this meeting.
NW slice random access resource
In general, random access and ACB belong to the same mechanisms that enable Operators to isolate resource between slices and between LTE. Since it is possible to use ACB mechanism to isolate resource, whether to use random resource partition in NR is not clear. However the situation for E-UTRAN connects to 5G-CN is different from NR. In E-UTRAN connects to 5G-CN, it is possible a single ACB mechanism is adopted for E-UTRAN connects to 5G-CN. If Operator wants to deploy NW slice specific ACB, the single ACB system should be impacts. That will introduce unnecessary complex to the E-URAN. Therefore, we propose to take NW slice related random access resource partition into consider.
Proposal 5: NW slice related random access resource partition should be used for E-UTRAN connects to 5G-NR.
In order to fulfill random access resource partition, at least four approaches need to be considered,
Approach 1: Dedicated preamble range for NW slice

Approach 2: NW slice information in MSG 1

Approach 3: Broadcast random resource partition with NW slice information

Approach 4: Provide random resource partition with NW slice information in dedicated message

There are only 64 preambles in LTE system, and it is quite challenge to expands the space due to the impact on legacy specification. Therefore the approach 1 is hard to be adopted. Based on the same concern, it is also challenge to add more information in Msg1. Thus approach 2 also seems not practical.

Approach 3 and 4 can be further discussed in the later study.
Proposal 6: Providing random resource partition with NW slice information via dedicated or broadcast RRC message.
Isolation of NW slice from LTE in other way
In addition to ACB and random resource partition, other means of isolation of NW slice from LTE could be study for E-UTRAN connects to 5G-CN. For example, NW slices on dedicated frequency or dedicated cell.
Proposal 7: NW slices on dedicated frequency or dedicated cell should be further study.
Cell selection/reselection of NW slice
Cell selection/resection related to NW slice is also discussed in NR WI. And there seems no different for E-TRAN connects to 5G-CN scenario. Therefore, we propose to wait for the output of this aspect from NR WI.

Proposal 8: Mechanism of selection/reselection in E-UTRAN connects to 5G-CN should wait the output of NR WI.
3 Conclusion 

Based on all the analysis abve, we give our proposals as:

Proposal 1: The impact to Legacy specification due to NW slice should be minimal.
Proposal 2: To consult SA1 about the SLA between NR and LTE.

Proposal 3: NW slice related access control mechanism and NW slice related random access need to be further study.
Proposal 5: NW slice related random access resource partition should be used for E-UTRAN connects to 5G-NR.
Proposal 6: Providing random resource partition with NW slice information via dedicated or broadcast RRC message.
Proposal 7: NW slices on dedicated frequency or dedicated cell should be further study

Proposal 8: Mechanism of selection/reselection in E-UTRAN connects to 5G-CN should wait the output of NR WI.
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