3GPP TSG-RAN WG3 Meeting #93bis
R3-162474
Sophia Antipolis, France, 10 – 14 October 2016
Agenda item:

10.3
Source:
LG Electronics Inc.
Title:
Consideration on network slice in NR
Document for:

Discussion
1. Introduction
In the last meeting, we have agreed some RAN solutions for network slice selection and CN entity selection in TR 38.801 [1]. But there are some issues which are not discussed. In this paper, these issues will be investigated and our views will be also proposed.
2. Discussion

2.1. Definition of slice ID in solution 2
In last RAN3 #93 meeting, the RAN solutions for network slice selection and CN entity selection were captured in [1]. For the solution 2, the Network Slice selection may be realised in the following two mechanisms:
	…
One possible way is to configure the UE with a list of slice IDs to which it is allowed to access. Another way is to let the CN notify the UE of the Slice IDs it can access and let the UE rely on such information onwards.

…


As shown in texts above, both mechanisms consider the slice ID to select the network slice. However, there is no exact definition of a slice ID for the solution 2 in the TR 38.801. Therefore, it is required to define the slice ID clearly to prevent confusion in discussing the detailed network slice selection mechanism.
The slice ID is the identifier of the network slice and can be used by the CN to select the UE specific network slice. It may be composed of several parameters to assist the clear selection of the network slice. At least, the following parameters may be included into the definition of the Slice ID:

· "DCN-ID" is used for identifying a dedicate CN which is specific for the type of the UE.
· "Service Type" is used for identifying what type of service that the network slice supports.
· "Domain Network Name (DNN)" is used for identifying the Packet Data Network (PDN) that a UE wants to communicate with for a certain service type.
Proposal 1: It is suggested to define the Slice ID for the solution 2 in the TR 38.801.
2.2. Considering temporary UE identity
For solution 2 in [1], when the CN receives a NAS Service Request message without a specific Slice ID from the UE, it responds to the RAN with an assigned Slice ID for the UE. However, another parameter (i.e., Temporary UE identity) can be also provided by the CN node to the UE. This is similar to GUTI in EPS case. This temporary UE identity consists of two parts: 1) identifier to indicate a specific CN node which serves the UE, 2) UE specific identifier. As shown in the Interim Agreements on network slicing solution aspects of TR 23.799 [2], if UE obtained a temporary UE ID from the CN node, the UE will also present to the RAN the temporary UE ID that intends to access at RRC connection establishment. Then, the RAN node routes the UE’s NAS signaling message to the address of the CN node as specified in the temporary UE identity.
Proposal 2: Temporary UE identity can be also provided by the CN node to the UE during the network slice selection procedure.
2.3. Reselecting network slice
In last SA2 #116bis meeting, the solution related to the network slice reselection was agreed in Section 6.1.8 of TR 23.799 [2]. Although the UE is connected to a specific network slice, there is a possibility for the UE or the network to change the service that the UE is receiving. In this case, the network slice needs to be reselected for receiving services from the network. Also, the network slice reselection may be triggered to change the network slice which the UE is connected due to the network maintenance issue or the UE location change by the mobility.
Especially, it may be needed to change the serving CN node which the UE is connected. In this case, the current serving CN node should be responsible for reselecting the target CN node. Therefore, the procedure in the inter-CN node slice reselection may be executed similar to the procedure when the Slice ID is first provided by the CN in [1]. The reselected CN Node responds to the RAN with a re-assigned Slice ID for the UE. On receiving a re-assigned Slice ID, the RAN node is aware of the reselected CN node, which can take the corresponding action for this slice from RAN point of view.
Proposal 3: Network slice reselection procedure should be introduced similar to the procedure when the Slice ID is first provided by the CN.
Proposal 4: It is proposed to capture the TP for TR 38.801.
3. Conclusion
In this contribution, we focused on the open issues on network slice selection and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is suggested to define the Slice ID for the solution 2 in the TR 38.801.
Proposal 2: Temporary UE identity can be also provided by the CN node to the UE during the network slice selection procedure.
Proposal 3: Network slice reselection procedure should be introduced similar to the procedure when the Slice ID is first provided by the CN.
Proposal 4: It is proposed to capture the TP for TR 38.801.
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9.2.2
Solution 2  

Network Slice selection may be realised in at least two mechanisms. One possible way is to configure the UE with a list of slice IDs to which it is allowed to access. Another way is to let the CN notify the UE of the Slice IDs it can access and let the UE rely on such information onwards.
NOTE 1:
The slice ID in this section may be composed of the following parameters to assist the clear selection of the network slice:

- "DCN-ID" is used for identifying a dedicate CN which is specific for the type of the UE.

- "Service Type" is used for identifying what type of service that the network slice supports.

- "Domain Network Name (DNN)" is used for identifying the Packet Data Network (PDN) that a UE wants to communicate with for a certain service type.

The first case of UE configured Slice ID is made of the following general steps:

-
The UE will be configured with Slice IDs and with criteria to present the right Slice ID to the RAN.

-
When the UE requests to access the RAN it will present a Slice ID as per criteria previously configured.

-
By receiving the Slice ID, the RAN shall be able to

-
Identify the policies that apply to the selected slice and assign RAN resources accordingly.

-
Identify the CN node that supports the slice ID presented by the UE.

In order to achieve the CN node selection the RAN would need to be informed about the slice IDs supported by connected CN nodes. This can be achieved by letting RAN and CN exchange information on supported slice IDs at RAN-CN interface setup.

Figure 9.2.1-1 summarises the steps described in the case of Slice ID provided by the UE.
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Figure 9.2.1-1: Slice selection when Slice ID is provided by the UE to RAN

The second case, where the slice ID is not initially provided by the UE and it is configured by the CN to the UE, consists of the following general steps:

-
The UE presents a NAS Service Request with no specific Slice ID.

-
The serving RAN routes the NAS PDU to a default CN Node.

-
The default CN node analyses the NAS request and retrieves UE subscriber information. Based on the UE subscriber information and NAS Service Request the default CN Node reroutes the request to a different CN Node. The latter could be achieved by reusing procedures similar to existing S1: Reroute NAS Request.

-
The new CN Node (reached via reroute) responds to the RAN with an assigned Slice ID and temporary UE identity for the UE and it responds to the UE with a NAS PDU in which usable Slice IDs are provided.

-
From this moment onwards the UE will present to the RAN the temporary UE identity and a slice ID that intends to access at RRC connection establishment. If the temporary UE identity is provided, the RAN node routes the UE’s NAS signaling message to the address of the CN node as specified in the temporary UE identity.
Figure 9.2.1-2 summarises the steps described in the case of Slice ID configured by the CN to the UE.
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Figure 9.2.1-2: Slice selection when Slice ID is provided by the CN

In both mechanisms described above it is assumed that a UE can only access in parallel the network slices supported by the CN node serving it. Namely, a UE cannot access multiple slices served by different CN nodes at the same time.
· Network slice reselection

The network slice reselection may be triggered to change the network slice which the UE is connected due to the network maintenance issue, the UE location change by the mobility, or other reasons. In this case, it may be needed to change the serving CN node which the UE is connected due to the UE’s request or the network’s request. 

For the network triggered network slice reselection, the current serving CN node should be responsible for reselecting the target CN node. The procedure in the inter-CN node slice reselection may be executed similar to the detach procedure with re-attach in EPC according to TS 23.401. When the UE re-attaches to the reselected CN node, a re-assigned Slice ID for the UE is sent to the RAN by the reselected CN node. On receiving a re-assigned Slice ID, the RAN node is aware of the reselected CN node, and then forwards to the UE the Slice ID.

For the UE triggered network slice reselection, the UE requests to the current serving CN node to reselect the network slice. On receiving the request from the UE, the current serving CN node triggers the network slice reselection.
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