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1. Introduction
SA2 proposed in TR 23.700-40[1] to study the enhancement of network slicing considering the Generic Network Slice Template (GST) attributes documented in GSMA 5GJA NG.116[2] from which several Network Slice Types can be derived by assigning values to applicable attributes defined in the GST. One of the listed key issues is “Key Issue #3: Limitation of data rate per network slice in UL and DL per UE”.
An LS [3] has been received by RAN2 and SA2 asking RAN WG2 and RAN WG3 to check the impacts on RAN for the solutions (i.e. #22, #37, and #43) and inform on their feasibility and any feedback on SA2 questions.
In this contribution, the discussions are mainly about the RAN-involved SA2 solutions and further concerns on the UE UL SMBR enforcement.
2. Discussion
Key Issue #3 describes 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.
2.1 RAN-involved SA2 Solutions
Related SA2 solutions are given as follows:
· Solution #22: Solution on limitation of data rate per Network Slice in UL and DL per UE
According to the SMBR signalled from AMF, RAN is capable of DL SMBR enforcement by scheduling. However, the enforcement of UL SMBR of RAN may be a concern due to RAN’s unawareness of the UL data volume of the UE in a certain slice and the UE-level UL grant allocation. Detailed analysis is given in Clause 2.2. 
Observation 1: The RAN is capable of UE DL SMBR enforcement.
· Solution #37: Data rate control per network slice per UE
According to TR 23.700-40[1], “The SMF or PCF (if dynamic PCC is used) allocates the Slice-MBR to the GBR QoS Flows and the remaining bit rate of the Slice-MBR to the Non-GBR QoS Flows”, i.e., the session AMBR is calculated based on SMBR by CN. UE AMBR accounts for the sum of all session AMBR of all PDU sessions. Therefore, it is useless providing SMBR to RAN for UE AMBR calculation in this solution. 
· Solution #43: UE Slice Maximum Bit Rate related event notification
This solution is based on Solution #22 and for KI #4 “Support for network slice quota event notification in a network slice”. The SMBR should first be signalled to RAN over the NG interface. After that, the notification of the reached SMBR from RAN to AMF is feasible, which will have RAN3 impact.

2.2 UE UL SMBR Enforcement
Given the SA2 solutions above, the slice-specific bitrate restriction parameters will be transferred to RAN for enforcement, which may have RAN3 impacts. However, from the RAN2 perspective, the UE UL SMBR enforcement by RAN may be a concern.
According to TS 38.300, “Uplink buffer status reports (BSR) are needed to provide support for QoS-aware packet scheduling. In NR, uplink buffer status reports refer to the data that is buffered in for a group of logical channels (LCG) in the UE”. LCGs (eight in total) are divided according to the implementations of different vendors. Generally, services carried on LCHs in the same LCG have similar QoS requirements. Considering that NG-RAN supports QoS differentiation within a slice, then, a single LCG may include LCHs with different slices, causing the RAN unable to obtain the actual UL data volume of a certain slice based on the BSR. 
Observation 2: The RAN may be unaware of the UE UL data volume of a certain slice based on the BSR.
Based on the reported BSR, the RAN allocates uplink resources, i.e., UL grant to the UE. According to TR 38.300[4], “The UE has an uplink rate control function which manages the sharing of uplink resources between logical channels. RRC controls the uplink rate control function by giving each logical channel a priority, a prioritised bit rate (PBR), and a buffer size duration (BSD). The values signalled need not be related to the ones signalled via NG to the gNB.” However, based on the scheduling algorithm and resource assignment principle introduced in TR 38.321[5], the limitation of the UE UL SMBR cannot be guaranteed. Further analysis is given as follows.
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[bookmark: OLE_LINK3]Figure 1: MAC PDU Multiplexing Example 1
Considering the multiplexing scenario, where LCH1 and LCH2 are within the same Slice1, and the priority of LCH1 is higher than that of LCH2. According to the first-round Token algorithm scheduling in [5], when uplink resources are sufficient, data from LCH1 and LCH2 are sequentially multiplexed to the MAC PDU according to the corresponding PBR limit, i.e., LCH1: PBR1, LCH2: PBR2. However, the UL SMBR  is not considered by RAN for the PBR(s) setting, which may cause the sum of PBR1 and PBR2 larger than  as shown in Figure 1. This may finally cause the actual UE UL bitrate of a certain slice overload.
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Figure 2: MAC PDU Multiplexing Example 2
Considering the same scenario as Figure 1, while the sum of PBR1 and PBR2 is not exceeding . If the uplink resources are limited, the actual UE UL bitrate in the slice will not exceed . However, if there are still remaining uplink resources after the first-round of Token algorithm scheduling, according to the second-round of remaining resource allocation principle in [5], i.e., “the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity”, if the remaining resources are sufficient, the RLC PDU 3 in LCH1 is preferentially multiplexed to the MAC PDU, as shown in Figure 2. In this case, the actual UE uplink bitrate in the slice may still be overloaded, due to the condition that the sum of RLC PDU 1, 2, and 3 is larger than .
Based on the above examples, the basic reason on why the RAN, based on the current specifications, may be unable to perform the UE UL SMBR enforcement is that the RAN is not able to know exactly how much available data is in each LCH available for each slice from the BSR reporting, which further results in the consequence that the RAN cannot accurately control the volume of data actually multiplexed into a UL grant for each slice by the UE based on the existing LCP procedure.
Observation 3: The RAN is unable to perform the UE UL SMBR enforcement.
Proposal 1: UE UL SMBR enforcement in the RAN side should be studied.
3. Conclusion
In this contribution, based on [1] and [3], we mainly discuss the RAN-involved SA2 solutions for Key Issue #3 and the UE UL SMBR enforcement. We have the following observations and proposals:
Observation 1: The RAN is capable of UE DL SMBR enforcement.
Observation 2: The RAN may be unaware of the UE UL data volume of a certain slice based on the BSR.
Observation 3: The RAN is unable to perform the UE UL SMBR enforcement.
Proposal 1: UE UL SMBR enforcement in the RAN side should be studied.
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