3GPP TSG RAN WG3 NR#2 Adhoc
R3-172292
Qingdao, China, June 27 – 29, 2017
Agenda item:

10.12.5.1
Source:
Intel Corporation
Title:
Feedback enhancements in Xn-UP
Document for:

Discussion and Decision
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Introduction
This contribution discusses flow control in Xn interface and propose enhancement for the DL DATA DELIVERY STATUS frame. The suggested change is also applicable to X2 interface for Dual Connectivity and to F1 interface between gNB-CU and gNB-DU with appropriate adaptations.
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Discussion

The DL DATA DELIVERY STATUS frame reports the highest successfully delivered PDCP SN and advertises the desired buffer size in the SgNB for the concerned data bearer [1]. The missing Xn-U SNs are also reported to combat against the lossy interface. The gNB hosting the PDCP entity relies on these feedbacks to control the flow rate and manage the buffers effectively toward the corresponding gNB.

From our understanding, the purpose of the “Highest successfully delivered PDCP Sequence Number” in the DL DATA DELIVERY STATUS lies in two folds. The first is to let the gNB hosting the PDCP entity properly remove PDCP PDUs buffered (up to that reported SN) for those confirmed successfully delivered by the corresponding gNB toward the UE.
The second is to estimate the throughput of the concerned data bearer in the corresponding gNB. The throughput in the other side is also an important metric for the efficient flow control. The below figure illustrates an example mechanism to estimate the throughput based on the reported PDCP SN.
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Figure 1. The illustration for how to estimate the throughput from the reported highest successfully delivered PDCP SN in the DL DATA DELIVERY STATUS frame.

Let’s consider the PDCP PDU with SN = X which was reported in the field of the “Highest successfully delivered PDCP Sequence Number” in the DL DATA DELIVERY STATUS. If the gNB hosting the PDCP entity knows the time that this PDCP PDU was transferred to the corresponding gNB (this can be known by timestamp or can be estimated by the PDCP discard timer associated to the corresponding PDCP SDU), then the gNB hosting the PDCP entity can calculate how long this PDCP PDU took from sent until reported to be successfully delivered from the corresponding gNB (T0 in Figure 1). If the gNB hosting the PDCP entity knows the RTT of the Xn interface, then it can calculate how long this PDCP PDU took from received until to be reported by the corresponding gNB, which is T1 + T2 in Figure 1. Based on this time, the gNB hosting the PDCP entity can calculate how quickly the corresponding gNB handled/processed this PDCP PDU from received until successfully delivered to the UE. Averaging such measurement over multiple PDCP SNs reported, the gNB hosting the PDCP entity can estimate the throughput of the concerned data bearer in the corresponding gNB side.
Observation 1: The throughput of the concerned data bearer in the corresponding gNB scan be estimated from the “Highest successfully delivered PDCP Sequence Number” feedback in the DL DATA DELIVERY STATUS.

However, the above throughput estimation based on the reported PDCP SN includes unnecessary and unstable factor. When the corresponding gNB decides to trigger the report, the underlying assumption is to include the most recent “Highest successfully delivered PDCP Sequence Number” at that time. Therefore, depending on the situation, there can be a time gap between actually confirmed to be delivered successfully by the RLC and the time that the report (which contains this PDCP SN) is triggered in the corresponding gNB. The included PDCP SN may be confirmed to be successfully delivered much earlier than the time that triggers the report (such as temporal blockage, overload, etc.).
Observation 2: Due to temporal blockage or overload, a time gap may exist for the “Highest successfully delivered PDCP Sequence Number” feedback between actually confirmed to be delivered successfully and the time that the report (which contains this PDCP SN) is triggered in the corresponding gNB.
Observation 3: Such time gap reporting can help the gNB hosting the PDCP entity to adapt the flow rate.
Moreover, this time gap is nothing to do with actual throughput in the corresponding gNB. What matters to the throughput is associated to the time T1 in Figure 1, not T2. Therefore if T2 is not properly reflected, then it would worsen the throughput estimation based on the reported PDCP SN.
Observation 4: Such time gap is nothing to do with actual throughput. Reporting of the time gap information can help the gNB hosting the PDCP entity to estimate the DL throughput more accurately.
For the value range of the time offset information, one octet with the unit of milisec (i.e., 0 to 255ms) should be sufficient.
Proposal 1: RAN3 to include 1-octet time offset information for the reported “Highest successfully delivered PDCP Sequence Number” PDCP PDU in the DL DATA DELIVERY STATUS.
3

Conclusions and proposals

Based on the discussion above we propose the following observations and proposals:
Observation 1: The throughput of the concerned data bearer in the corresponding gNB can be estimated from the “Highest successfully delivered PDCP Sequence Number” feedback in the DL DATA DELIVERY STATUS.

Observation 2: Due to temporal blockage or overload, a time gap may exist for the “Highest successfully delivered PDCP Sequence Number” feedback between actually confirmed to be delivered successfully and the time that the report (which contains this PDCP SN) is triggered in the corresponding gNB.
Observation 3: Such time gap reporting can help the gNB hosting the PDCP entity to adapt the flow rate.
Observation 4: Such time gap is nothing to do with actual throughput. Reporting of the time gap information can help the gNB hosting the PDCP entity to estimate the DL throughput more accurately.
Proposal 1: RAN3 to include 1-octet time offset information for the reported “Highest successfully delivered PDCP Sequence Number” PDCP PDU in the DL DATA DELIVERY STATUS.
It is also proposed to agree the corresponding TP in [2].
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