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Introduction
Congestion control prevents the radio channel from being congested by too many transmissions within a certain geographical area. This is achieved by placing limits on several transmitter parameters based on channel occupancy level at the moment. For example, draft ETSI EN 302 571 V2.0.0 (2016-03) [1] [2] for the 5.9GHz ITS band in Europe specifies regulatory limits on maximum Ton, minimum Toff and maximum Duty Cycle of UE transmitters based on the channel occupancy level measured as Channel Busy Ratio (CBR), where 
· Ton is the current duration of a transmission,
· Toff is the current allowed minimum time between two consecutive transmissions, 
· Duty Cycle is the ratio expressed as a percentage of the maximum transmitter “on” time on one carrier frequency, relative to 1 second. [2]
In this contribution we discuss the impact of maximum Ton limit on UE transmitter behavior and develop solutions from RAN1 perspective for fulfilling the respective Ton requirement. A companion contribution [4] focuses on the impact of Toff.
Impact from regulatory Ton requirements on UE transmitter behavior
According to [2], (see also Appendix A) the minimum Ton limit is 4 ms, which implies that a UE might be able to transmit up to 4 retransmissions within such time budget. Unfortunately, the presence of the sidelink gap makes the transmission discontinuous and precludes such possibility. We believe that it is important that LTE UEs are able to transmit up to 4 adjacent retx and we suggest to adapt LTE specifications accordingly.
Observations:
· According to draft ETSI EN 302 571 V2.0.0 (2016-03) [1] [2], the maximum Ton limit is 4ms, which may allow up to 4 LTE retx.
· However, due to the gap in each subframe, i.e. the guard period (GP), transmission of multiple adjacent subframes from a UE cannot be considered as a single transmission from the radio point of view.
Proposals:
· Modify the LTE sidelink design in order to enable adjacent retransmissions and fulfill ETSI requirements.
Adapting the UE transmitter behavior to fulfill the Ton requirement is relatively straightforward. In case the transmission from a UE consists of more than one adjacent subframes, e.g. due to multiple data retransmissions, the UE should not insert gaps between the coscheduled adjacent subframes at least if they span the same scheduled bandwidth. Gaps are provided as usual for transmissions that are not adjacent in time. We discuss the problem of supporting adjacent transmissions from the point of view of resource allocation in [5].
Proposals:
· In case a UE transmits multiple adjacent sidelink subframes the gap is only inserted at the end of the contiguous transmission. 
· Data transmission is not truncated in the last symbols that do not carry a gap.
· FFS whether the gap should be used if adjacent retransmissions of a same subframe span different PRBs
Figure 1 shows an example of a transmission consisting of three adjacent subframes. 
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[bookmark: _Ref458370329]Figure 1: Three adjacent retx of same TB, over the same BW, according to the proposal. Only the last symbol is a gap and AGC is trained only done once at the beginning of the transmission.
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Figure 2: Three adjacent retx of same TB, over different BWs, according to the proposal. Gap is present in each subframe and AGC is trained for each of the subframes.
Receiver Behavior
The receiver should take advantage of the lack of truncation of last OFDM symbol whenever possible. While a number of implementation-specific optimizations should be possible, we believe that RAN4 discussions should reflect the following intended UE behavior:
Proposals:
· If a TB is retransmitted over the same bandwidth and adjacent to a previous (re)transmission of the same TB, the receiving UE is expected to use the first OFDM symbol in the retransmission for data detection
· In all other cases the UE may use the first OFDM symbol for AGC training.
· Inform RAN4 about the understanding in RAN1.
Conclusion 
In this contribution, we discuss the UE transmitter and receiver behaviors for complying with ETSI regulations. 
Observations:
· According to draft ETSI EN 302 571 V2.0.0 (2016-03) [1] [2], the maximum Toff limit is 4ms, which may allow up to 4 LTE retx.
· However, due to the gap in each subframe, i.e. the guard period (GP), transmission of multiple adjacent subframes from a UE cannot be considered as a single transmission from the radio point of view.
Proposals:
· Modify the LTE sidelink design in order to enable adjacent retransmissions and fulfill ETSI requirements.
Proposals:
· In case a UE transmits multiple adjacent sidelink subframes the gap is only inserted at the end of the contiguous transmission. 
· Data transmission is not truncated in the last symbols that do not carry a gap.
· FFS whether the gap should be used if adjacent retransmissions of a same subframe span different PRBs
Proposals:
· If a TB is retransmitted over the same bandwidth and adjacent to a previous (re)transmission of the same TB, the receiving UE is expected to use the first OFDM symbol in the retransmission for data detection
· In all other cases the UE may use the first OFDM symbol for AGC training.
· Inform RAN4 about the understanding in RAN1.
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Appendix A
In the clause 4.2.10 on decentralized congestion control of [1][2] the following limits are specified:
The equipment testing for DCC conformance shall focus on the Ton, Toff and the duty cycle parameters where 0 < Ton ≤ Ton_max, Toff_min ≤ Toff ≤ 1000 and the values in Table 11 shall not be exceeded. 
Table 11: Limits for the maximum utilization of a single channel by the equipment
	Parameters
	Value

	Ton_max
	4 ms

	Toff_min
	25 ms

	duty cycle
	3 %



When the CBR is ≤ 62%, Toff is equal to Toff_min. When the CBR is > 62 %, Toff time shall be determined with Equation 2. 
,		(2)
  	NOTE: The rationale behind Equation 2 is outlined in TS 103 175 [6], Equation 1 in Clause 7.2.
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