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Discussion and decision
1 Introduction
Referring to the RAN2 email discussion [1] and incoming SA2 LS [2], we discuss the two issues below in this contribution.
1. Support of homogenous slice concept
2. Provisioning of slice information in AS 
2 Discussion
2.1 Support of homogenous slice concept
The Rel-15 Network slicing concept relies on the homogenous slice support, i.e. the slices included in “Allowed NSSAI” are available anywhere (i.e. in any cell) within the UE’s Registration Area (RA). Table 1 and Figure 1 shows an example on homogenous slice support. In the example we consider a slice configuration with 5 slices (S1 to S5). All cells within the same TA support the same set of slices. A UE is camped on cell A2 and its subcsription contains 2 slices: S1, S2. Upon NAS registration request by UE for the slices S1, S2 the UE receives from AMF the registration accept with „Allowed NSSAI = S1, S2“ and a list of TAI with TA1 (incl. the cells A3, B3, B4, B5) and TA2 (incl. the cells A1, A2, B1,B2).
Table 1: Exemplary slice configuration
	Cell
	Slice
	TAI

	Cell A1
	S1, S2, S4, S5
	TA2

	Cell A2
	S1, S2, S4, S5
	TA2

	Cell A3
	S1, S2, S3
	TA1

	Cell B1
	S1, S2, S4, S5
	TA2

	Cell B2
	S1, S2, S4, S5
	TA2

	Cell B3
	S1, S2, S3
	TA1

	Cell B4
	S1, S2, S3
	TA1

	Cell B5
	S1, S2, S3
	TA1
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Figure 1: Exemplary cell deployment on 2 frequency layers (F2 > F1)
Based on first discussions in RAN2#111-e meeting the slice deployment scenarios as shown in Figure 2 were agreed and captured in the TR 38.832 [3]. In the agreed deployment scenarios, it is assumed that the slice configurations in the Area 1 and Area 2 are supported in the same registration area for the UE, i.e. a non-homogenous slice support is assumed.
However, referring to the incoming SA2 LS [2], as indicated by a note SA2 is not considering changing any of the Rel-15/16 assumption on support of the S-NSSAI in the TA that would create deployments incompatible with Rel-15/16 UEs in the field. In view of this information, RAN2 has to discuss and decide how to continue study on deployment scenarios and slice-based cell selection/reselection enhancements. On one hand, it may not make much sense to pursue deployment scenarios and solutions in the RAN study which deviate from the Rel-15/16 principle of homogeneous slice and lack SA2 support. That means, if we continue study only for homogeneous slice support, the slice configurations for Area 1 and Area 2 must be configured in different registration areas and the solution space for slice-based cell selection/reselection enhancements can be limited. On the other hand, SA2 has not made a final decision on homogeneous slice support in Rel-17 yet as this decision depends on feedback from CT1, RAN2 and RAN3. That means, RAN2 can continue and complete study for non-homogenous slice support and communicate the outcome to SA2 and other groups. The final decision on non-homogenous slice support in Rel-17 can then be made based on the impacts and complexity of the concerned solutions.
Proposal 1: RAN2 is asked to discuss and decide how to continue the RAN study on deployment scenarios and slice-based cell selection/reselection enhancements. 
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Figure 2: Exemplary slice deployment scenario as captured in Figure 5.1.1-1 in TR 38.832 [3]

2.2 Provisioning of slice information in AS
When Network slicing was discussed in Rel-15, the DL transmission of slice information in cleartext (i.e. unprotected) was not agreed by SA3 due to security issues. On the other hand, it was agreed to allow the transmission of slice information in the RRCSetupComplete message by the UE prior to AS security activation, see Step B in Figure 3. Despite concerns from SA3, this decision was made in RAN2 as tradeoff between performance in terms of signaling latency and security. Based on the S-NSSAI values (max 8) signaled by the UE, the gNB can select the appropriate AMF supporting the concerned slice(s). If the UE does not send any S-NSSAI values then the gNB has to select the default AMF. The absence of S-NSSAI information during RRC connection establishment may result in a non-optimal initial selection of the AMF with potential AMF relocation which then would increase latency and CN signaling.
Furthermore, the unprotected transmission of S-NSSAI values by the UE is less critical compared to DL due to the facts that only a limited number of S-NSSAI values may be transmitted by the UE (max 8) and the UL transmission is controlled by network. As part of the NAS registration procedure the AMF may include the optional IE “NSSAI inclusion mode” in the Registration Accept message, see Step A in Figure 3. With this IE the AMF can configure the UE with one “NSSAI inclusion mode” (A, B, C or D) as shown in Table 2 below and specified in TS 24.501 [4]. Each “NSSAI inclusion mode” specifies whether and which type of NSSAI the UE shall include in the concerned NAS messages. Based on the configured “NSSAI inclusion mode” the UE sets the field s-NSSAI-List during RRC connection establishment accordingly. That means, if no “NSSAI inclusion mode” or “NSSAI inclusion mode D” has been configured by the AMF, then the UE does not set the field s-NSSAI-List in the RRCSetupComplete message.
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Figure 3: Transmission of unprotected S-NSSAI values in RRCSetupComplete message
During the email discussion [1] solutions were discussed where 

· Slice related cell (re)selection info, the slice info of serving cell and neighboring cells should be provided in the system information.

· Cell reselection priority per slice should be provided in the system information or RRCRelease message.

· Separate RACH resources pool can be configured per slice or per slice group, in addition to the existing common RACH resources.
Considering the fact that security issues as discussed in Rel-15 haven’t changed in Rel-17 (How can be ensured that an attacker cannot change those cleartext slice information from one service type to other service type? How can the UE rely on the received cleartext slice information as the actual one sent by the RAN?), we suggest not to consider solutions where slice information (SST-only, SST+SD, SD-only) is transmitted unprotected in DL. As consequence, we suggest to consider only solutions where slice information is transmitted in DL after AS security activation, e.g. in RRCRelease message.

Proposal 2: RAN2 is asked not to consider solutions where slice information (SST-only, SST+SD, SD-only) is transmitted unprotected in DL.
Proposal 3: RAN2 is asked to consider only solutions where slice information is transmitted in DL after AS security activation, e.g. in RRCRelease message.
Table 2: NSSAI inclusion modes as specified in Table 4.6.2.3.1 in TS 24.501 [4]

	Initial NAS message
	NSSAI inclusion mode A
	NSSAI inclusion mode B
	NSSAI inclusion mode C
	NSSAI inclusion mode D

	REGISTRATION REQUEST message:
i)
including the 5GS registration type IE set to "initial registration"
	Requested NSSAI
	Requested NSSAI
	Requested NSSAI
	No NSSAI

	REGISTRATION REQUEST message:
i)
including the 5GS registration type IE set to "mobility registration updating"; and
ii)
initiated by case other than case g) or n) in subclause 5.5.1.3.2
	Requested NSSAI
	Requested NSSAI
	Requested NSSAI
	No NSSAI

	REGISTRATION REQUEST message:
i)
including the 5GS registration type IE set to "mobility registration updating"; and
ii)
initiated by case g) or n) in subclause 5.5.1.3.2
	Allowed NSSAI
	Allowed NSSAI
	No NSSAI
	No NSSAI

	REGISTRATION REQUEST message:
i)
including the 5GS registration type IE set to "periodic registration updating"
	Allowed NSSAI
	Allowed NSSAI
	No NSSAI
	No NSSAI

	SERVICE REQUEST message
	Allowed NSSAI
	See NOTE 1
	No NSSAI
	No NSSAI

	NOTE 1:
All the S-NSSAIs of the PDU sessions that have the user-plane resources requested to be re-established by the service request procedure or the S-NSSAIs of a control plane interaction triggering the service request is related to (see 3GPP TS 23.501 [8])

NOTE 2:
For a REGISTRATION REQUEST message including the 5GS registration type IE set to "emergency registration", a DEREGISTRATION REQUEST message and a SERVICE REQUEST message including the service type IE set to "emergency services" or "emergency services fallback", no NSSAI is provided to the lower layers.

NOTE 3:
The mapped configured S-NSSAI(s) from the S-NSSAI(s) of the HPLMN are not included as part of the S-NSSAIs in the requested NSSAI or the allowed NSSAI when it is provided to the lower layers.


3 Conclusion

In this contribution we have discussed the support of homogenous slice concept and provisioning of slice information in AS, and made the following proposals:
Proposal 1: RAN2 is asked to discuss and decide how to continue the RAN study on deployment scenarios and slice-based cell selection/reselection enhancements. 

Proposal 2: RAN2 is asked not to consider solutions where slice information (SST-only, SST+SD, SD-only) is transmitted unprotected in DL.
Proposal 3: RAN2 is asked to consider only solutions where slice information is transmitted in DL after AS security activation, e.g. in RRCRelease message.
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