3GPP TSG-RAN WG3 #110-e

















R3-206563
2-12 November 2020

Online

Agenda Item:
13.3.1
Source: 
ZTE, Sanechips
Title: 
Discussion on DL E2E flow and congestion control in R17-IAB 
Document for:
Discussion
Introduction
During RAN3#109-e meeting, IAB congestion mitigation was discussed and the following agreements were reached [1].
	UP-based and CP-based approaches for DL congestion mitigation in IAB networks are complementary.

In IAB DL end-to-end flow control, the access node sends feedback to the donor-CU-UP. 

Discuss the improvements to DDDS for IAB UP-based congestion mitigation (e.g. packet marking, highest PDCP SN received from parent node, receiving data rate, received data volume).

The measures taken by the donor-CU-CP based on the CP-based approach are up to implementation.

End-to-end UL flow control is deprioritized in Rel17.


In this contribution, we will discuss the remaining issues on IAB congestion mitigation and give our proposals. 
Discussion
Based on the agreements of RAN3#109-e meeting, the remaining issues on IAB congestion mitigation need to be further discussed. In this contribution, we will discuss them one by one.
In Rel-16, it is agreed to use NR DDDS for DL end to end flow control in IAB, i.e. UP-based approach for DL flow congestion mitigation. The traditional DDDS flow control mechanism requires the access IAB node to report DDDS to the IAB-donor-CU-UP, or IAB-donor-CU (in case of no CP-UP split). If we follow the agreements to perform DL end-to-end flow control in IAB, the access IAB-node may detect the buffer size and data rate of DL data transmitted to UE on access link. And then the access IAB-node will report the flow control information to the IAB Donor CU-UP by DDDS which includes the desired buffer size or desired data rate per UE DRB. Once the IAB Donor CU-UP get the DDDS, it may slow down the downlink data transmission to alleviate downlink data congestion based on the flow control  information in DDDS. 

During the RAN3#109-e meeting, it is agreed the access node sends feedback to the donor-CU-UP in IAB DL end-to-end flow control for the UP-based congestion enhancement. But what is reported to the CU-UP is not finalized. And the following new IEs taken as an enhancement to DDDS were proposed by various companies :

Received data volume ;

Receiving data rate ;

Highest received NR PDCP PDU SN from parent node ;

Volume of marked bytes .

These four options aim to report the status of DL reception of BH link between access node and Donor-CU-UP. Through comparing the status of DL reception sent from access node in DDDS and the status of DL transmission of Donor-CU-UP, Donor-CU-UP is able to judge whether DL congestion occurred on the BH link. In our understanding, the R16 flow control scheme in NR is sufficient to mitigate the congestion in IAB on user-plane. Actually, Donor-CU-UP is able to obtain the desired buffer size and data rate of DL data transmitted to UE on access link by DDDS. If the desired buffer size and data rate in DDDS is reduced, the Donor-CU-UP can judge that the DL congestion may occur.  Hence, it is unnecessary to consider the improvements to DDDS for IAB UP-based congestion mitigation.


Proposal 1: It is unnecessary to consider the improvements to DDDS for IAB UP-based congestion mitigation.


In the RAN3#109 meeting, CP-based approach for DL congestion mitigation was discussed. Most of the companies think it can be supported. In our opinion, the CP-based congestion reporting approach allows Donor-CU-CP to get the detailed congestion information from intermediate IAB node. Since CU-CP has full control over the IAB topology, it is possible for the CU-CP to re-configure routing path, bearer mapping based on the congestion information. By this way, the DL congestion can be solved. Comparing to the UP-based approach for DL congestion mitigation, CP-based approach may have advantages in solving long-term congestion. For example, if the congested link quality is worse, which may result in RLF, it is workable to take the CP-based approach to solve the problem.
Proposal 2: It is suggest to support the CP-based congestion mitigation approach in R17 IAB.

In addition, if we support the CP-based congestion mitigation approach in R17 IAB, the details need to be discussed. For example, whether the intermediate IAB-node or the access IAB-node reports flow control information to Donor CU-CP, the granularity of the feedback information, the details of the feedback information, the specific F1AP message carried the congestion feedback information, how to trigger the congestion report and so on. In our opinion, it is reasonable to consider the congested IAB node to report the feedback information to Donor CU-CP by F1AP message, since the congested IAB node can get the congestion information directly. And the granularity of the feedback information can be per BAP routing ID, per ingress/egress BH RLC CH or per child link. As to the trigger mechanism, both periodic and threshold-based trigger solution can be supported. In addition, the flow control report information may include the DL congested IAB-node ID, the desired buffer size/rate, the congested routing ID/BH RLC CH ID.In sum, the above details need to be considered if the CP-based approach is support.
Proposal 3: It is suggested to consider the details of the CP-based congestion mitigation approach. For example, the granularity of the feedback information, the content of the feedback information, the trigger mechanism and so on.

Conclusion
In this contribution, we mainly discussed the remaining issues on IAB congestion mitigation. And we have the following observations and proposals.

Proposal 1: It is unnecessary to consider the improvements to DDDS for IAB UP-based congestion mitigation.


Proposal 2: It is suggest to support the CP-based congestion mitigation approach in R17 IAB.

Proposal 3: It is suggested to consider the details of the CP-based congestion mitigation approach. For example, the granularity of the feedback information, the content of the feedback information, the trigger mechanism and so on.
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