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1. Introduction
SA2 proposed in TR 23.700-40[1] to study the enhancement of network slicing considering the GST attributes. The GSMA 5GJA introduced in document NG.116[2] the concept of Generic Network Slice Template (GST) from which several Network Slice Types can be derived by assigning values to applicable attributes defined in the GST. These attributes include the number of terminals/connections, maximum DL/UL throughput, radio spectrum, etc. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, RAN3 impacts considering SA2 output are discussed for information. Note that the SA2 discussion is ongoing, and the conclusion of SI could be possibly at the end of this year. 
2. Discussion
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]TR 23.700-40[1] raises eight key issues, three (KI #3,5,7) of which may involve RAN3 impacts. 
2.1. Key Issue #7: Support of 5GC assisted cell selection to access network slice
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Fig. 1: Slice deployment at different frequencies (S-NSSAI #1:X, S-NSSAI #2:Y) 
According to the definition of the radio spectrum supported by the network slice in GSMA 5GJA NG.116[2], it is proposed a scenario as shown in Fig. 1[3], where UE is located in the coverage of RAN A and RAN B. Frequency band X(RAN A) is used for S-NSSAI #1, and frequency band Y(RAN B) is used for S-NSSAI #2. For initial access, UE can perform the registration procedure via either RAN A or RAN B. It is noted that UE would have to attempt to select a 5G-AN with no awareness of whether the 5G-AN supports the requested S-NSSAI. For example, if UE selects RAN A for S-NSSAI #2, the requested S-NSSAI will be rejected.
Triggered by the above problem, KI #7 is proposed in SA2 to study how to select a particular cell that can be used to access the network slice(s) when the operator manages a different range of radio spectrums per network slice. SA2 solutions are introduced as follows: 
· Solution #17: The target NSSAI and corresponding RFSP are transferred to the RAN when some S-NSSAI(s) in the Requested NSSAI is not supported in the current TA. If UE selects an incorrect 5G-AN, gNB would redirect UE to the proper 5G-AN using the configured RFSP provided by AMF.
· Solution #31: 5GC steers the UE to a network slice in a different frequency band when the current RAN cannot support the frequency corresponding to the S-NSSAI of the PDU Session. Similar to Solution #17, the redirection is triggered by CN and performed by gNB. 
· Solution #29: The UE is provisioned with the operating band(s) that are allowed for each S-NSSAI in the PLMN. That is, UE has to be registered to the network to acquire the mapping relationship. Therefore, this solution cannot solve the initial access problem before registration. Besides, it is required that the mapping relationship between slice and operating band(s) remains the same within the registration area which is not always the case. For example, the same S-NSSAI in different areas (e.g., cell) of the TA may be mapped to different frequencies. 
· Solution #30: The UE is provided with the preferred frequency band(s) per network slice (e.g., target frequencies per S-NSSAI) in the Configured NSSAI. The same problems as Solution #29 still exist. 
Observation 1: One solution may send additional NSSAI and RFSP information over the N2 interface from AMF to RAN.
As captured in RP-193254[4], studying mechanisms to enable UE fast access to the cell supporting the intended slice, including slice based cell reselection under network control and slice based RACH configuration or access barring, is one of the major objectives of the FS_NR_Slice study in RAN2. 
RAN based broadcast solutions can solve the initial access problem and enable UE to access the proper frequency supporting the intended slice(s) without the involvement of the CN part. Therefore, the study on the network controlled cell (re)selection for accessing network slice should be first discussed in RAN2, and SA2 should take the RAN2 outcome into account for KI #7.
Observation 2: For UE access to the proper frequency supporting the intended slice(s), RAN2 based solution is one of the solutions to address the key issue #7, which can be addressed in RAN2 first. 
Additionally, considering the combination of different slices and operating band(s), the support for UE to simultaneous access multiple slices should be further discussed. First, the radio capability of the UE (i.e., the supported carrier frequency) should be considered and the UE should not be allowed to access slices associated with unsupported frequencies. If the target slices are supported by different carriers of one single gNB, the CA mechanism can be utilized for accessing multiple slices. If the target slices are supported by different carriers of multiple gNBs, the DC mechanism can be applied, where MN and SN operate in different frequency bands/carriers and support different slices. 
Observation 3: Simultaneous access to multiple slices associated with different frequencies may be supported by CA and DC mechanism.

2.2. Key issue #3 and #5
KI #3 and #5 describe the maximum data rate supported by the network slice (per UE) in uplink and downlink, offering different network slice contract quality levels like gold, silver, and bronze, which have different maximum throughput values applied to both GBR and non-GBR traffic.
· Key Issue #3: limitation of data rate per network slice in UL and DL per UE
· Key Issue #5: Dynamic adjustment to meet the limitation of data rate per network slice in UL and DL
To address these problems, PCF, NSQ, and RAN based solutions are introduced:
· PCF based solution: PCF separates the slice bitrate limitation into session AMBR and MBR according to the configuration of OAM or NWDAF. (Solution #13, 14, 16, 19, 25)
· NSQ based solution: NSQ calculates whether the sum of all Session AMBRs and MFBR has outmatched the UE Slice AMBR. (Solution #12, 18, 21, 24)
· RAN based solution: According to the Slice MBR transferred from AMF, RAN limits the aggregate bit rate of a specific slice by reusing the UE AMBR scheme. (Solution #20, 22)
According to the solutions to KI #3 and #5, RAN3 impact is given as follows:
Observation 4: Slice-specific bitrate restriction parameters may be defined over the N2 interface from AMF to RAN.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: One solution may send additional NSSAI and RFSP information over the N2 interface from AMF to RAN.
Observation 2: For UE access to the proper frequency supporting the intended slice(s), RAN2 based solution is one of the solutions to address the key issue #7, which can be addressed in RAN2 first. 
Observation 3: Simultaneous access to multiple slices associated with different frequencies may be supported by CA and DC mechanism.
Observation 4: Slice-specific bitrate restriction parameters may be defined over the N2 interface from AMF to RAN.
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UE is under RAN A coverage as well as RAN B coverage.




