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Introduction

RAN3 has received an LS from SA2 on XR and Media Services in R3-226173 [1]. This LS requires RAN3 to provide feedback on the following questions.
	- In KI#3 (Network exposure), SA2 has been studying what information is useful for the purpose of enablement of rate adaptation at application and how that can be exposed by 5GS to the server and agreed the conclusions in TR 23.700-60 clause 8 (see pCR S2-2209977 and S2-2209978). The purpose of rate adaptation is to reduce the influx of data to keep the buffer/queue length level low which gives low latency.
Two variants of L4S marking are considered: (1) L4S marking in the NG-RAN node and (2) L4S marking by the PSA UPF based on information provided by NG-RAN. SA2 would like to ask RAN2 and RAN3 feedback on the following questions:

Q1: whether it is feasible for RAN to estimate congestion information per QoS flow, per DRB in downlink and uplink directions.

Q2: whether it is feasible for RAN to estimate congestion information per QoS flow in UL, per DRB in UL without UE impacts. 


In this paper, we would like to provide our views on these two questions.
Discussion
For both downlink and uplink directions, RAN can estimate DRB-level congestion information. If a DRB is congested, all the QoS flow mapped into this DRB is considered as congested.
Observation 1: For both downlink and uplink directions, RAN can estimate DRB-level congestion information. If a DRB is congested, all the QoS flow mapped into this DRB is considered as congested.
For downlink directions, there are two solutions for RAN to estimate congestion information. The first one is that the DU detects congestion based on RLC buffer size or packet delay in DU as shown in Figure 1. The other one is that the CU detects congestion based on PDCP buffer size or UP packet delay which has more latency than the DU detection solution. Therefore, we slightly prefer the DU detection solution.
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Figure 1. DU detects congestion for DL
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Figure 2. CU detects congestion for DL
Observation 2: Let the DU detect congestion based on RLC buffer size or packet delay in DU introduces more latency than letting the CU detect congestion based on PDCP buffer size or UP packet delay.

For uplink directions, the gNB can estimate the congestion based on the BSR/QoS monitoring delay reported by the UE. This will not impact UE.
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Figure 3. gNB detects congestion for UL
Observation 3: For uplink directions, the gNB can estimate the congestion based on the BSR/QoS monitoring delay reported by the UE. This will not impact UE.

Proposal 1: Agree the draft reply LS to SA2 in [2] which includes the following key points.

- RAN can estimate DRB-level congestion information. If a DRB is congested, all the QoS flow mapped into this DRB is considered as congested.

- RAN3 assumes that RAN can estimate congestion information for uplink directions without UE impacts. This requires confirmation of RAN2.
3. Conclusion

Based on above analysis, we provide the following observations and proposals.

Observation 1: For both downlink and uplink directions, RAN can estimate DRB-level congestion information. If a DRB is congested, all the QoS flow mapped into this DRB is considered as congested.

Observation 2: Let the DU detect congestion based on RLC buffer size or packet delay in DU introduces more latency than letting the CU detect congestion based on PDCP buffer size or UP packet delay.
Observation 3: For uplink directions, the gNB can estimate the congestion based on the BSR/QoS monitoring delay reported by the UE. This will not impact UE.

Proposal 1: Agree the draft reply LS to SA2 in [2] which includes the following key points.

- RAN can estimate DRB-level congestion information. If a DRB is congested, all the QoS flow mapped into this DRB is considered as congested.

- RAN3 assumes that RAN can estimate congestion information for uplink directions without UE impacts. This requires confirmation of RAN2.
4. References
R3-226173
LS on XR and Media Services, SA2.

R3-226641
[DRAFT] Reply LS on XR and Media Services, ZTE.


_1234567891.bin

_1234567892.bin

_1234567890.bin

