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1. Introduction
In the RAN1#84bis meeting, the following working assumption is made on adaptation of coding rate:
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

· Supported by: Ericsson, Huawei, HiSi, LGE, ZTE, CATT, Nokia net., Vodafone, CATR, Samsung, Sharp, Sony, ASB, Lenovo, OPPO, Xinwei (16)

Working assumption:
· Alt. 5

Conclusion:

· All proponents are requested to analyze/evaluate Alt. 5 until the next meeting, and RAN1 will decide the final decision in RAN1 #85 meeting

In this contribution, we discuss transmission parameter adaptation and multiple PSCCH formats.
2. Adaptation of the coding rate for high speed UE
In RAN1#84bis meeting, in order to handle Doppler frequency at 500km/h relative speed, it is ensured that the adaptation of coding rate can be one possible solution. It can be checked in figure 1 that while 0.5 coding rate has a floor characteristic, 0.25 coding rate has a reasonable performance. From the evaluations, low coding rate can be a possible solution to overcome Doppler frequency for the high speed UE. Detailed simulation assumption is shown in [1].
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Fig. 1: Comparison of the performance between enhanced PUSCH DMRS and comb type assuming 1.8KHz frequency offset in PSSCH.
To generalize, MCS, the number of RBs, the number of transmissions, and Tx power can be adjusted depending on UE speed. However, if there is no lower limit or upper limit on these transmission parameters, some transmit UEs may want to increase up to maximum power, decrease up to lowest MCS level with more resource occupation, or increase up to maximum retransmission number. Such UE behavior may not be optimal in terms of system performance since larger resource size or increased transmission power increase interference unnecessarily or reduce available resources. To prohibit this, it is beneficial for the eNB to configure lower or upper limit on TX power, MCS, the number of RBs or the number of transmissions depending on UE speed. 
Furthermore, synchronization source as well as traffic load can be considered as conditions to adjust the aforementioned transmission parameters. Depending on synchronization source, different level of frequency offset can be occurred. Similarly adjusting transmission parameters depending on UE speed, the transmission parameters can be adjusted to overcome frequency offset. 
Traffic load can be a condition to adjust the transmission parameters of UE. For example, when the traffic load is high, UEs can use lower coding rate to achieve reliable performance. To check traffic load, two options can be considered; One is to use occupied resource ratio in a certain resource pool or time window based on SA decoding. From SA decoding based sensing, UE can know occupied data resources in sensing window. UE can calculate the occupied resource ratio. Another method to calculate the occupied resource ratio is based on energy measurement of data resource. The occupancy of each data resource can be determined if a resource has higher RSSI than a certain threshold.
For adaptation of the transmission parameters such as MCS, the number of RBs, the number of retransmissions, and transmit power, lower or upper limit of these transmission parameters can be configured per a specific condition. Each condition can be can be comprised of UE speed, synchronization source or traffic load. 

Proposal 1: The transmission parameters ranges can be configured by eNB depending on the conditions of UE speed, synchronization source or traffic load.
3.  Multiple PSCCH formats
In [1], we evaluate PSCCH performance in 500km/h. It is observed that the performance of PSCCH for high speed has no error floor since PSCCH has already low coding rate. Also if multiple PSCCH formats are introduced, the blind decoding complexity of UE will be increased. Therefore, multiple PSCCH formats are not necessary. 

Proposal 2: Multiple PSCCH formats are not necessary. 

4. Conclusion
This contribution discussed the adaptation of transmission parameters and multiple PSCCH formats. The proposals based on the discussion are given as follow:
Proposal 1: The transmission parameters ranges can be configured by eNB depending on the conditions of UE speed, synchronization source or traffic load.

Proposal 2: Multiple PSCCH formats are not necessary. 
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