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1. Introduction
In this contribution, the discussion is mainly about the SMBR enforcement on the RAN side. Relevant issue listed in TR 23.700-40 [1] is given as follows.
· Key Issue #3: limitation of data rate per network slice in UL and DL per UE

At RAN2#113b-e, there was one discussion paper [2] and the conclusion is as below:
Postponed: contributions on this topic requested for May meeting as it may impact SA2 work

At this meeting, the guidance of SMBR enhancement is to discuss whether it can impact SA2 work.
In this discussion paper, firstly we list the status after SA2#144-e, and then we provide technical discussions. In addition, we also list the previous email discussion on this topic.
2. Discussion
2.1 Status after SA2#144-e
According to the last SA2 #144-e, agreements were achieved for Key Issue #3 [2],
	5.7.1.x	UE-Slice-MBR enforcement and rate limitation
If a supporting RAN receives for a UE a UE-Slice-MBR (see clause 5.7.2.6) for an S-NSSAI from the AMF, the RAN shall apply this UE-Slice-MBR for all PDU Sessions of that UE corresponding to the S-NSSAI which have an active user plane if feasible. In particular, the RAN shall enforce this UE-Slice-MBR as follows:
1)	Whenever a request for a GBR QoS Flow establishment or modification is received, the RAN admission control shall ensure that the UE-Slice-MBR is not exceeded and, if the QoS flow cannot be admitted, the RAN shall reject the establishment/modification of the QoS Flow. 
2)	The RAN shall ensure that the aggregated bitrate across all GBR and Non-GBR QoS Flows belonging to those PDU Sessions is not exceeding the UE-Slice-MBR.The RAN shall gurantee the GFBR of the GBR QoS Flow as described in clause 5.7.2.5.



Based on the above SA2 requirement, RAN may need to discuss whether the current spec/implementation can ensure the SMBR enforcement.

2.2 SMBR enforcement by RAN
For the DL SMBR enforcement, RAN is capable of meeting this limitation by scheduling.
As for the enforcement of UL SMBR, according to the analysis in [3], existing parameters (e.g., allowedSCS-List, maxPUSCH-Duration, configuredGrantType1Allowed, etc.) are incapable of limiting the UE’s UL Slice-MBR. For the current specification, the relevant parameters are only used for LCH selection during LCH scheduling, but they are not used for rate control.
For rate control, the relevant parameters include the priority, the prioritised bit rate (PBR), and the buffer size duration (BSD) of the LCH.
In our understanding, UL SMBR can be implemented in following ways:
· LCG Division
LCGs can be divided based on S-NSSAI, i.e., LCHs within the same LCG belong to the same S-NSSAI. Then, RAN can acquire the actual data volume of each S-NSSAI based on the BSR.
Observation 1: RAN can obtain the actual data volume of each S-NSSAI through S-NSSAI based LCG division.

· UL Grant
From a time-average perspective, if the aggregated historical data volume of a certain S-NSSAI exceeds the SMBR, the RAN may allocate fewer UL resources to the S-NSSAI at the next scheduling occurrence to ensure the SMBR restriction.
Currenlty, the granularity of the UL grant is at the UE level, so it needs to involve LCP procedure in order to guarantee the scheduling order of each S-NSSAI.
· LCP Procedure
For a given S-NSSAI, all relevant LCHs could be set to the same priority, and thus it can guarantee the actually used UL resources for each S-NSSAI and also fulfil the related BSR or SMBR limitations.
· PBR Assignment
In order to not exceed the SMBR, RAN can also control the sum of PBRs of all the LCHs of the same S-NSSAI. And then, if there are limited UL resources (i.e., only the first round Token scheduling is applied), the actual bit rate of each S-NSSAI will not exceed the SMBR.
Observation 2: RAN can control the UL bit rate of each S-NSSAI through the LCH scheduling process.

In summary, we think that RAN has some implementation means to enforce the SMBR limitations, and there is no need to impact RAN2 specifications.
Proposal 1: The enforcement of UL SMBR is left to implementation, and there are no RAN2 impacts.

2.3 Previous email discussions on SMBR
It is noted that this SMBR topic was ever discussed in preivous RAN2 meeting, and the relevant discussions are listed below and they are just for information.
There were two email discussions [4][5] on the SMBR enforcement during the RAN2 #112-e and #113-e meetings. The company comments are summarized as follows:
· RAN2 #112-e (R2-2011102):
For Solution #22, i.e., the SMBR is signalled from AMF to RAN for enforcement.
14 companies provided answers, and 13 companies think there is no RAN2 impact, of which 6 companies think the SMBR restriction can be achieved by proper LCG/LCH configurations.
· RAN2 #113-e (R2-2101973):
For Solution #22,
15 companies provided answers, and 14 companies think Solution #22 can be supported without changes to RAN2 specifications.

3. Conclusion
In this contribution, we mainly discuss the SMBR enforcement on the RAN side. It is proposed:
Observation 1: RAN can obtain the actual data volume of each S-NSSAI through S-NSSAI based LCG division.
Observation 2: RAN can control the UL bit rate of each S-NSSAI through the LCH scheduling process.
Proposal 1: The enforcement of UL SMBR is left to implementation, and there are no RAN2 impacts.
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