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[bookmark: _GoBack]During RAN1#84bis, the following was agreed [1]:
The three alternatives:
· Alt 1: 
· “4V structure” for PSSCH/PSCCH is kept (which is already an agreement in RAN1)
· In order to support 500 km/h relative speed case,  lowering the coding rate can be used
· FFS how to adapt MCS, RB size, and/or number of transmission subframes depending on the situation
· This may or may not have any specification impact
· Confirm the working assumption: 
· 15 kHz subcarrier spacing with 1 msec TTI length
· Supported by:
· LG Electronics, Huawei, HiSilicon, Samsung, CATT, ZTE, Nokia, ASB, OPPO (9)
· Objected by: 
· E///, QC
· Alt 4: Alt 2 + Alt 3 (with 30kzh tone spacing)
· Supported by: Intel, Ericsson, Qualcomm, ITRI (4)
· Alt 5: Alt 1 + adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g, GNSS or eNB)
· FFS: One or more PSCCH format(s) need to be supported

Working assumption:
· Alt. 5
In this contribution we discuss how to adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g, GNSS or eNB). We also consider the impact of congestion control mechanisms on different transmission parameters.
[bookmark: _Ref450809928]Factors influencing the transport format and related parameters
UE absolute speed and UE synchronization source
As captured in Section 1, RAN1 has reached a working agreement that includes adapting MCS, number of allocated RBs, and number of transmission subframes depending on: 
· UE absolute speed 
· UE synchronization source (e.g, GNSS or eNB)
The aim is to ensure that the right transmit parameters are chosen based on the conditions experienced by the UE. For example, when the UE travels at low speeds and has access a good frequency reference, it should use a narrow allocation and a high MCS value. In contrast, decoding messages transmitted by a UE travelling at high speed and/or using a poor frequency reference may only be possible if the coding rate is sufficiently low, which requires a wider allocations and a lower MCS value.
Congestion control
Congestion control places limits on several transmission parameters based on the occupation of the radio environment. For example, the Harmonized Standard ETSI EN 302 571 specifies the regulatory requirements for the radio equipment operating in the European 5.9 GHz ITS frequency band [2]. The latest draft mandates the use of congestion control to set the following parameters depending on the channel occupation perceived by a UE:
· Minimum time between two transmissions
· Maximum duration of a transmission
· Duty cycle (as defined in [2])
· Message length (through the parameter frame body in [2])
Consequently, a UE operating under such regulations will have to act over, at least, the following parameters at the physical layer:
· Number of physical layer retransmissions
· Number of RBs used for transmission
· MCS and TBS
We discuss aspectes related to congestion control in a RAN2 contribution.
Proposals:
· The UE adapts the following parameters according to the input from congestion control:
· Maximum number of RBs used for transmission
· Maximum number of retransmissions
· Allowable MCS values
· Transmit power
· FFS: other parameters

Adaptation of transport format parameters
In Section 2, we discussed several factors that must influence the decission of the transport format (TF) and its associated parameters. In principle, it is possible to define the restrictions (in MCS, number of RBs, number of retransmissions, etc.) introduced by each of the factors individually and choose parameters that meet all restrictions at the same time. However, this has several problems:
· The restrictions may be incompatible between them. For example, ‘high speed’ requires a conservative TF while ‘accurate synchronization’ indicates the use of aggressive TF.
· The restrictions placed by Congestion Control (if any) must take precedence over any other restrictions. The reason is that Congestion Control is a mandatory requirement for accessing some bands in certain areas, as we discussed in [2]. 
Therefore, we believe that it is better to have a function that takes into account all these factors and puts out a ‘State’ value that can be used for obtaining the actual restrictions on the TF and other parameters:

For example, the output of f(.,.,.) could be ‘Conservative’, ‘Neutral’, or ‘Aggressive’ and be used for limiting the choices of MCS and number of RBs as illustrated in Figure 1. In this example, the ‘Conservative’ profile ensures that enough redundancy is transmitted and that high MCS values are avoided (e.g., for UEs travelling at high speeds), the ‘Neutral’ profile gives the most flexibility (e.g., within the limits of the Congestion Control policy), and the ‘Aggressive’ profile forces UEs to use high coding rates (e.g., for congested or low-mobility scenarios).
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[bookmark: _Ref450768844]Figure 1. Example of the restrictions on MCS, number of RBs, and number of retransmissions for ‘Conservative’ (left), ‘Neutral’ (middle), and ‘Aggressive’ states.
With this approach, it is also simpler to add new restrictions in the future, if necessary.
Observation:
· The restrictions placed by congestion control take precedence over any other restrictions.
Proposals:
· The UE restricts its choice of MCS, RB allocation, and number of retransmissions as a function of, at least, UE speed, synchronization source, and input from congestion control. 
· FFS: Details of the function
Conclusions 
Proposals:
· The UE adapts the following parameters according to the input from congestion control:
· Maximum number of RBs used for transmission
· Maximum number of retransmissions
· Allowable MCS values
· Transmit power
· FFS: other parameters
Observation:
· The restrictions placed by congestion control take precedence over any other restrictions.
Proposals:
· The UE restricts its choice of MCS, RB allocation, and number of retransmissions as a function of, at least, UE speed, synchronization source, and input from congestion control. 
· FFS: Details of the function
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