


3GPP TSG RAN WG1 Meeting #86bis						R1-1608948
Lisbon, Portugal, 10th - 14th October 2016

[bookmark: Source]Agenda Item:	7.2.1.5.1
Source: 	Sony
Title:	Discussion on details of congestion control
Document for:	Discussion

1 Introduction
In the RAN1 #85 meeting, the following working assumptions were made [1].

Working assumption:
· A measurement metric is specified to reflect the congestion level of a PC5 carrier, e.g., similarly to the channel busy ratio defined in ETSI. 
· This measurement is available to higher layers in the UE.
· FFS whether the measurement can be reported to eNB.
· FFS the details of the measurement and the UE behavior, for example:
· The principle to drop PC5 transmissions as a function of this measurement and priority is supported.
· The radio adjusts radio parameters (max tx power, nr of retx restriction, MCS range restriction, nr of PRBs restriction) as a function of priority and this measurement.
· Packets with different priorities are transmitted on the same resource pool

In previous meetings, V2V congestion control was discussed as this mechanism is indispensable in a dense network. In this contribution, we discuss the detail of measurement report of congestion level and corresponding UE behavior.


2 Discussion
2.1  Measurement Report regarding congestion level
2.1.1 Motivation of UE measurement report to eNB
For mode 1communication, since eNBs allocate exact transmission resources to UEs, eNBs can know the congestion level of the PC5 carrier to some extent. However, it would still be difficult for eNB to estimate the actual interference condition of the PC5 carrier at the UE due to unpredictable factors such as inter-UE interference, the interference from neighbour cells or other non-3GPP systems. To provide eNB more accurate congestion situation of PC5 carrier, the measurement report regarding congestion level from UE should be provided to eNB. By utilizing this information, eNB can operate congestion control to mitigate congestion.
For mode 2 communication, it is also beneficial that UEs send a report regarding congestion level to eNB. It will be more accurate measurement result when eNB combines measurement reports from multiple UEs instead of applying single UE measurement report. Another reason to have UE reporting is that eNB can adjust the resource pool configuration by congestion level reporting. For example, when the UEs suffer from congestion in the configured resource pool, eNB can configure another resource pool which is not or less congested to UEs.

Proposal 1: The measurement report regarding congestion level to eNB should be supported.


2.1.2 Measurement reporting
Two methods of measurement report can be considered. The first method is that UEs perform measurement reporting with (pre)configuration. The second method is one-shot reporting where eNB requests to report measurement to eNB accordingly.
For the first method, both event-triggered reporting and periodical reporting can be considered. In general, measurement result regarding congestion level will be reported only when the network is congested. Hence, it is not always necessary for UEs to send measurement report regarding congestion level periodically.
For the one shot reporting, UEs will report only if they receive a reporting request from eNB. The less signaling overhead can be assumed because configuration is not required. .

Proposal 2: Event-triggered reporting and one-shot reporting can be discussed as candidate reporting method. The details of measurement reporting can be discussed in RAN2.


2.2   UE behavior
2.2.1 Consideration of priority information
In the V2V communication, it was agreed that priority information can be signaled in SCI so that the higher priority message is protected. In a congested network, in order to alleviate the congestion, it is beneficial to adjust the radio parameters of transmission. However, such adjustment would cause a degradation of PRR performance. Since higher priority message should be protected even in the congested scenario, such radio parameter adjustment should be applied to the UEs by considering not only congestion level but also priority information.

Proposal 3: The radio parameter adjustment should be operated as a function of congestion level and priority information.


2.2.2 Adjustment of radio parameters
In order to alleviate the congestion problem in terms of congestion control, the following radio parameters related to transmission can be considered to be adjusted:
· Max transmission power
· Number of retransmission
· MCS range
· Number of PRB

In addition to these parameters, we think that it is also beneficial to adjust some other radio parameter, such as the parameter which is used to ensure remaining candidate resources after Step2 and the parameter related to resource reservation.
In a congested network, because there are many transmitter UEs, the occurrence of (re)selection at the same TTI becomes relatively frequent. Therefore, more transmitter UEs will cause resource collisions. In order to mitigate this problem, it is necessary that the candidate resources for transmission should be enough for multiple transmission UEs to avoid collision of resource selection at same TTI. Therefore, it is better that the number of candidate resources after Step 2 can be adjusted according to the congestion level.
Furthermore, since UEs can reserve resources for future transmission, there would be relatively more transmitter UEs suffering from the continuous collision problem in the congested situation. We think this problem may be alleviated by restricting the range of i for resource reservation, and the range of counter for resource reselection.

Proposal 4: It is beneficial that the parameter which is used to ensure remaining candidate resources after Step2 and the parameters related to resource reservation can be also adjusted according to the congestion level.


2.2.3 Setting of radio parameters
In terms of the setting of radio parameters to be adjusted, two methods can be considered. The first method is that UEs receive the indication of adjustment of each radio parameter according to congestion level and set the configuration one by one. The second method is that eNB preconfigures for UEs a table including a set of adjustment indication according congestion level. And then UEs adjust the radio parameters based on their own congestion level by measurement results or indication from eNB. 
For the first method, it may be not necessary to do pre-configuration. But it may cause large signaling overhead in case where more than one radio parameter needs to be adjusted. Additionally, in a network where the congestion level varies often, the signaling will also be frequent.
For the second method, a mapping table between the congestion level and the adjustment of a set of radio parameter need to be (pre)configured. An example is shown in table1. The overhead of configuration signaling can be reduced, because only the congestion level needs to be indicated to UEs.



[bookmark: _Ref462936293]Table 1: The example of adjustment pattern
	Congestion level 
	Adjustment of a set of radio parameter

	1
	Max Tx powerP1; nr of retx restriction n1; nr of PRB range n1_PRB; MCS range m1; nb of remaining resources after Step 2; Range of i [0,1,…R1]; Reselection counter range[5,6,..,C1]

	2
	Max Tx powerP2; nr of retx restriction n2; nr of PRB range n2_PRB; MCS range m2; nr of remaining resources after Step 2; Range of i [0,1,…R2]; reselection counter range[5,6,..,C2]

	…
	…



For UEs sending measurement report regarding congestion level to eNB, it would be better to send the congestion level for radio parameter adjustment because the signaling overhead is relatively small. Therefore, it is better to use the second method for the configuration of adjustment of radio parameters. 

Proposal 5: It is better to configure a mapping table between the congestion level and the adjustment indication of a set of radio parameters. The details of mapping table are FFS.


3 Summary
In this contribution, the following proposals are made:

Proposal 1: The measurement report regarding congestion level to eNB should be supported.

Proposal 2: Event-triggered reporting and one-shot reporting can be discussed as candidate reporting method. The details of measurement reporting can be discussed in RAN2.

Proposal 3: The radio parameter adjustment should be operated as a function of congestion level and priority information.

Proposal 4: It is beneficial that the parameter which is used to ensure remaining candidate resources after Step2 and the parameters related to resource reservation can be also adjusted according to the congestion level.

Proposal 5: It is better to configure a mapping table between the congestion level and the adjustment indication of a set of radio parameters. The details of mapping table are FFS.
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