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1. Introduction
As shown below the selection of RAN part of the network slice has already been discussed in RAN3 group. However what RAN part of network slice is and how does RAN select the RAN part of network slice are not crystal clear yet. 
Selection of RAN part of the network slice
-
RAN shall support the selection of the RAN part of the network slice, by one or more slice ID(s) provided by the UE or the CN which unambiguously identifies one or more of the pre-configured network slices in the PLMN.

Editor’s note: How the UE gets this unambiguous slice ID is FFS and to be decided with SA2. The ID could be sent to the UE by the CN after the CN has selected the slice (e.g. similar to eDECOR feature) or it could be pre-configured in the UE.

Editor’s note: it is FFS how the RAN verifies that the UE is authorized to select the slice and when this verification happens. 

Editor’s note: It is FFS if the RAN may also select the slice based on specific resources accessed by the UE.
Meanwhile, the recent SA2 achieved several agreements related to this procedure. 

	2.
A UE may provide network slice selection assistance information (NSSAI) consisting of a set of parameters to the network to select the set of RAN and CN part of the network slice instances (NSIs) for the UE.
a)
The NSSAI can have standard values or PLMN specific values. The NSSAI (which is used to select the CCNF) is a collection of SM-NSSAIs (see sub-bullet 2c for the SM-NSSAI definition), each allowing the network to select a particular slice.

c)
If the UE has been provided a Configured or Accepted NSSAI for the ID of the PLMN that the UE accesses, the UE provides this NSSAI in RRC and NAS as described below. 

Each SM-SSAI in the NSSAI may include:

-Slice/Service type (SST), which refers to the expected network behaviour in terms of features and services.


-Information that complements the Slice/Service type(s) to allow further differentiation for selecting from the potentially multiple network slice instances that all comply with the indicated slice/service type(s). This information is referred to as Slice Differentiator (SD).
NOTE: The abbreviation SM-NSSAI does not imply it is used only in SM procedures nor that it only carries SM information. E.g. it may be used to help in AMF selection as part of the NSSAI.


This contribution provides further consideration on what RAN part of network slice exactly is and how does RAN select the RAN part of network slice. In addition to RAN part of network slice selection, this contribution also provides other consideration and TPs on miscellaneous issues in TR38.801 such as Slice Availability, Resource management between slices etc.
2. Discussion
What is RAN Part of network slice?
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Figure 1: RAN part of network slice
Resources of RAN part of network slice comprise multiple resource elements. The resource elements include shared and/or dedicated high layer resources (processor and buffer for PDCP/RLC/MAC/RRC/RRM functions), shared and/or dedicated physical resources (space/time/frequency/code /numerology etc) and dedicated and/or shared RACH resources. In addition, in order to support connection with proper Core entity and control message routing (selecting CCNF of Core), RAN also needs a common CP function for message routing and connection management. RAN also needs to select the combination of these resource elements to support different slicing mode, e.g. dynamic mode network slice or static mode network slice. 
Dynamic mode network slice means that several different network slices share the same resource elements. In this case, RAN selects shared resources for these network slices, the shared resources include shared high layer and physical resources and RACH resource for network slice agnostic. The resource is shared by these network slices dynamically. Static mode network slice means that each network slice uses dedicated resources of its own. In this case, RAN selects resources for each network slice with dedicated RACH resource and dedicated Physical/high layer resources. 
Based on the agreement of SA2#118, NGC partitions the network slice association procedures into two main parts – i.e. CCNF selection and Core part NSI selection.  For the latter part, SA2 makes no assumption on how RAN organizes and assigns its RAN part NSI. Similar to the Core part NSI association procedure, the RAN part NSI association procedure can be also split into two parts, one part is CCNF selection in RAN and the other part is RAN part NSI selection. The first part procedure is shown in the Figure 2 and the second part procedure is shown in the Figure 3 below.
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Figure 2: RAN and Core part CCNF selection procedure
As shown in the Figure 2 above, UE sends NSSAI to gNB with initial RRC message for CCNF selection and the gNB uses it to route UL NAS message to proper CCNF entity. As agreed by SA2, the NSSAI is a collection of SM-NSSAIs. Different SM-NSSAI has different SST and SD. Only SST and SD can be used to select proper RAN part NSI. Therefore during this procedure, only after receiving the accepted NSSAI, the RAN may start selecting the proper RAN part NSI for the UE, upon session is coming up.

Observation: RAN can’t select RAN part of network slice during the CCNF selection procedure.
Current TR38.801 does not cover when and how RAN selects ran part of network slice.
RAN part of network slice select procedure
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Figure 3: RAN part of network slice select procedure

Figure 3 shows our understanding of the procedure to selects ran part of network slice. As shown in the figure 3, the whole procedure is split into two parts/phases. The first phase is CCNF selection and the second phase is session setup phase.

In CCNF selection phase, UE may provide in RRC message a NSSAI to the RAN. Based on the NSSAI, the gNB selects the proper CCNF for the UE. In addition, the gNB may select a common CP function instance for the UE. The gNB sends the NSSAI to the selected CCNF entity and the CCNF responds the gNB with accepted NSSAI. Then the gNB sends the accepted NSSAI to the UE. 

In the later session setup phase, the UE provides NGC the SM-NSSAI from the accepted NSSAI. Based on this information, NGC(CCNF) selects the core part of network slice instance for the UE. Then NGC starts PDU session setup procedure. During this procedure, the NGC sends the SM-NSSAI to the gNB. The gNB selects RAN part NSI based on SM-NSSAI.

Proposal 1: Adopt above RAN part of network slice selection procedure into TR38.801.
There is a left FFS in TR regarding whether RAN may also select the slice based on specific resources accessed by the UE. Based on description above, it is clear that RAN is unable to select the CCNF or RAN part NSI based on it. If RAN can deduce the SM-NSSAI info from specific access resources, the resource has to have fixed relationship with NSSAI. Considering NSSAI can have PLMN specific values, so it is impossible for RAN to have such fixed relationship. In addition, even the CCNF in RAN can be selected based on the specific resource accessed by the UE, RAN can’t select RAN part NSI based on the information. As shown in Figure 3, the selection of RAN part NSI only takes place in session setup phase.
Based on the analysis, we propose to remove that FFS from TR38.801.
Proposal 2: Remove one FFS for selecting ran part of network slice from TR38.801. 
Other Miscellaneous issues in TR38.801
In Section 8.4, it has been agreed that:

-
To select the appropriate configuration for the traffic for each network slice, RAN receives a slice ID indicating which of the configurations applies for this specific network slice.
It means that RAN selects RAN part NSI based on a slice ID. However there are cases where RAN does not support the slice type of the slice ID or the slice ID is not provided to the RAN. In such case, RAN should also be able to serve those UEs, especially those in emergency or in public safety case. Therefore, RAN should provide default configuration for such generic network slice.

Besides, the sets of configurations for different network slice are not necessarily different, maybe “independent” is more appropriate than “different”.
Proposal 3: RAN should provide default configuration for generic network slice.
3. Conclusion
Based on the above discussion and observations, we propose:

Proposal 1: Adopt above RAN part of network slice selection procedure into TR38.801.The detailed modification is captured in annex of this contribution.
Proposal 2: Remove one FFS for selecting ran part of network slice from TR38.801. The detailed modification is captured in annex of this contribution.
Proposal 3: RAN should provide default configuration for generic network slice.

Proposal 4: To adopt modification for TR38.801 in annex.

4. Annex
---------------------------------------- Start of text proposal (1) ----------------------------------------------
8.x
RAN part of network slice selection procedure
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Figure x: RAN part of network slice selection procedure

As shown in the figure, the selection is split into two phases. The first phase is CCNF selection and the second phase is session setup phase.

In CCNF selection phase, UE may provide in RRC message a NSSAI to the RAN. Based on the NSSAI, the gNB selects proper CCNF for the UE. In addition, the gNB may select a common CP function instance for the UE. The gNB sends the NSSAI to the CCNF entity and the CCNF responds to the gNB with accepted NSSAI. Then the gNB sends the accepted NSSAI to the UE. 

In the later session setup phase, the UE provides NGC the SM-NSSAI from the accepted NSSAI. Based on this information, NGC (CCNF) selects the Core part NSI for the UE. Then NGC starts PDU session setup procedure. During this procedure, the NGC sends the SM-NSSAI to the gNB. The gNB selects proper RAN part NSI based on SM-NSSAI.
---------------------------------------- End of text proposal (1) -----------------------------------------------
---------------------------------------- Start of text proposal (2) ----------------------------------------------
Selection of RAN part of the network slice
-
RAN shall support the selection of the RAN part of the network slice, by one or more slice ID(s) provided by the UE or the CN which unambiguously identifies one or more of the pre-configured network slices in the PLMN.

Editor’s note: How the UE gets this unambiguous slice ID is FFS and to be decided with SA2. The ID could be sent to the UE by the CN after the CN has selected the slice (e.g. similar to eDECOR feature) or it could be pre-configured in the UE.

Editor’s note: it is FFS how the RAN verifies that the UE is authorized to select the slice and when this verification happens. 

---------------------------------------- End of text proposal (2) -----------------------------------------------
---------------------------------------- Start of text proposal (3) ----------------------------------------------
· 8.4
Resource management between slices
To enable differentiated handling of traffic for network slices with different SLA:
-
RAN is configured with a set of  independent configurations for different network slices;

-
To select the appropriate configuration for the traffic for each network slice, RAN receives a slice ID indicating which of the configurations applies for this specific network slice.
-
RAN can also be configured with default configuration for generic network slice, serving non-Slice ID related user traffic.
---------------------------------------- Start of text proposal (3) ----------------------------------------------
---------------------------------------- Start of text proposal (4) ----------------------------------------------
Slice Availability
-
Some slices may be available only in part of the network. Awareness in a gNB/eNB of the slices supported in the cells of its neighbouring gNBs/eNBs may be beneficial for inter-frequency mobility in connected mode. It is FFS if such awareness is also beneficial for intra-frequency mobility. It is assumed that the slice configuration does not change within the UE’s registration area.

-
The RAN and the CN are responsible to handle a service request for a slice that may or may not be available in a given area. Admission or rejection of access to a slice may depend by factors such as support for the slice, availability of resources, support of the requested service by other slices.

Support for UE associating with multiple network slices simultaneously

-
In case a UE is associated with multiple slices simultaneously, only one signalling connection over NG-C shall be maintained.
---------------------------------------- Start of text proposal (4) ----------------------------------------------
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