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1 Introduction

In the RAN2 NR ad-hoc 2 meeting, the idea on enhanced ECN (Explicit Congestion Notification) was presented [1], and decided to postpone the discussion to the RAN2#99 meeting [2]. In this document, we discuss whether proposed enhanced ECN will be valid for NR.
2 Discussion

2.1 Brief introduction of ECN for 3GPP network
3GPP introduced ECN mechanism at Rel-9 [3] [4]. ECN is a method for resolving congestion caused in the network by end-to-end manner. In order to ensure proper congestion resolution by ECN, both network nodes and terminals are required to be ECN capable.
Figure 1 illustrate how ECN is expected to works for downlink side and uplink side congestions in 3GPP network [5] [6] [7]. 
1. Before starting the service (such as VoLTE or ViLTE), use of ECN is negotiated between communication ends, such as UEs, in IMS (IP Multimedia Subsystem) level.

2. If use of ECN is allowed, the communication end (UE 1) marks ECN field in IP header as “10” or “01” to show UE’s ECN capability. 
3. Then if the ECN capable eNB (eNB 1 or eNB 2) detects downlink or uplink congestion, it marks the ECN field in IP header as “11” to notify the other communication end (UE2) of the congestion. 
4. When the UE 2 receives the IP packet with the ECN field in IP header marked as “11”, it sends the rate adaptation request to UE1 by using application/transport layer method, such as RTP payload header or RTCP-APP.
5. By receiving the rate adaptation request, UE 1 adapts the data rate of application layer, i.e., selects lower bitrate of the codec. 
6. By receiving IP packet with smaller data, the eNB’s congestion can be resolved.
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Figure 1: ECN for downlink side and side congestion
2.2 Validity study of enhanced ECN
The enhanced ECN proposed in [1] is an idea to allow ECN marking in the lower layer protocol header, such as PDCP header or RLC header. The main purposes are: 1)making it possible to mark the ECN bit to the RLC PDU in the front of the sending buffer of the eNB, and notify the UE of the congestion as soon as possible, 2) making it possible to intelligently drop non-ECN capable packets in the sending buffer of the eNB when congestion is detected. 
However, we have concern on validity of the proposal because of several reasons.
Main target use case of the proposed enhanced ECN
According to [1], the main target use case of the enhanced ECN is interactive applications widely provided as the internet services.

As described in [7], Rel-9 ECN is only applicable to the applications supported by MTSI (Multimedia Telephony Service for IMS) client of which sessions are managed by IMS. The applications not supported by MTSI client, such as the internet service, are currently out-of-scope of ECN congestion control. Therefore, what needs to be discussed first should be whether the target applications/services proposed in [1] would be in-scope of 3GPP standardization or not. RAN2 is not a right place to discuss the application/service aspects. We think the enhanced ECN proposal should be first discussed in TSG SA.
Proposal 1: As the target applications/services of proposed enhanced ECN are non-3GPP service, the application/service aspects should be discussed in TSG SA first.
Effectiveness of the proposed enhanced ECN

The proposed enhanced ECN may also target the applications/services in-scope of 3GPP.

However, even if the target applications/services would be in-scope of 3GPP, we are not sure how much gain would be given by the proposed method.

As illustrated in Figure 1, after the eNB marks ECN, it takes one end-to-end round trip time until the congestion is resolved (from step 3 to step 6 in Figure 1). We see the downlink ECN transmission time improved by the enhanced ECN will be negligible in comparison with the end-to-end round trip time.
Also, if the target applications/services would be in-scope of 3GPP, the core network could be aware of per-flow QoS requirement which could take ECN support into account. This means the service operator would be able to set a different QoS flow IDs to the ECN supported flow and the ECN non-supported flow, and configure to map the flow to different DRBs. Intelligent dropping of non-ECN packet at AS could be achieved based on the QoS Flow IDs given by 5G-CN, without copying ECN marking into lower layer header.

Observation: Even if the target applications/services would be in-scope of 3GPP, the gain of the proposed method is questionable.
Besides RAN2 has many higher priority NR agenda items which have to be concluded in Rel-15 time line and so we believe RAN2 doesn’t have much spare time for anything else.

Therefore we propose not to treat enhanced ECN proposal in the rest of meetings in Rel-15.

Proposal 2: RAN2 should not treat enhanced ECN proposal in the rest of meetings in Rel-15.

3 Conclusion 

We have the following observations and a proposal on enhanced ECN.
Proposal 1: As the target applications/services of proposed enhanced ECN are non-3GPP service, application/service aspect should be discussed in TSG SA first.

Observation: Even if the target applications/services would be in-scope of 3GPP, the gain of the proposed method is questionable.

Proposal 2: RAN2 should not treat enhanced ECN proposal in the rest of meetings in Rel-15.
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