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[bookmark: _Ref466049030]Introduction
Congestion control, as a functionality required by ETSI, prevents the radio channel from being congested by too many transmissions within a certain geographical area. 
In RAN2#97bis, the following agreement was achieved
	=> The UE is configured with a mapping table with parameters and the network provides CBR value the UE should use.  The index of the CBR is provided by RRC dedicated signalling.
=> FFS whether we have one aligned signalling behaviour for all use cases.


In this paper we discuss the congestion control on exceptional pool.
[bookmark: _Ref458381469][bookmark: _Ref458784108]Discussion
In this contribution, we discuss more in detailed...
Congestion control requirement by ETSI
In the regulation of [1], the requirement on congestion control is provided as follows:
“Decentralized congestion control (DCC) is a mandatory mechanism to be used by the equipment using the access layer technology based on IEEE 802.11-2012 [i.9] to ensure that the radio channel is not congested by too many transmissions within a certain geographical range. The mechanism is such that the equipment adapts its transmission behaviour dynamically based on how occupied the channel is at the moment.
NOTE: The DCC limits and mechanisms provided are based on IEEE 802.11-2012 [i.9] but other technologies need congestion control functionality.”
 According to [2], radio devices needs to comply with [1] to operate on the European 5.9GHz ITS spectrum for safety services. 
 “9. that CEPT administrations shall exempt ITS equipment falling under this Decision that complies with EN 302 571 from individual licensing;”
[bookmark: _Toc479770832]According to ETSI, any exception of compliance with EN 302 571 will keep a technology out of the 5.9GHz band.
According to TS 36.331, the introduction of exceptional pool is due to the temporary unavailability of sensing results (According to TS 36.213, the sensing operation has to be started 1 second prior to resource selection for V2x sidelink transmission), for which the cause can be follows
1) Connection setup
2) Pool reconfiguration
3) Cell reselection
4) Handover
5) RLF/Reestablishment
According to TS 36.331, exceptional pool can be configured on the concerned frequency used for V2x sidelink transmission, e.g., 5.9GHz frequency band, within v2x-InterFreqInfoList for the concerned frequency in SystemInformationBlockType21 or RRCConnectionReconfiguration.
[bookmark: _Toc479770833]Exceptional pool which was introduced to solve unavailability of sensing result can be configured on 5.9GHz band.
Therefore, to satisfy the ETSI requirement on 5.9GHz ITS band utilization, it is a must to support congestion control functionality on exceptional pool, if it is configured on 5.9GHz.
[bookmark: _Toc479771225]Support congestion control on exceptional pool.
Congestion control on exceptional pool
According to RAN2#97,
	=> Both idle and connected UE should perform CBR measurements and L1 parameter adaptation for exceptional pool configured by the eNB. If the CBR measurement are not available, the UE should be able to transmit and know what parameters to use. FFS how the UE knows this parameters.


And according to RAN2#97bis, solution for P-UE who is incapable of CBR measurement has been agreed
	=> The UE is configured with a mapping table with parameters and the network provides CBR value the UE should use. The index of the CBR is provided by RRC dedicated signalling.


Considering that the congestion control functionality is required by ETSI requirement, compared to looking for a new mechanism, it is simpler to align with the P-UE solution. Therefore, the procedure can be described as following 3 steps (for mode-4 as an example):
1) Transmit on exceptional pool, without sensing results on normal pools, and without CBR measurement results on exceptional pools, so that the network provided CBR value is used for congestion control.
2) Transmit on exceptional pools, without sensing results on normal pools, but with CBR measurement results on exceptional pools, so that the CBR valued measured by UE on exceptional pool is used for congestion control;
3) Transmit on normal pools, when sensing results are available (here considering sensing requires 1s time window, which is larger than 100ms CBR measurement, it is supposed that the CBR measurement results on normal pools are already ready before sensing results on normal pools are ready), so that the CBR value measured by UE on normal pool is used for congestion control;

Figure 1 V2x sidelink transmission stages
[bookmark: _Toc479770834][bookmark: _Toc479771226]Aligned solution for congestion control is used for P-UE and exceptional pool.
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[bookmark: _In-sequence_SDU_delivery]In section 2 we made the following observations:
Observation 1	Accorinding to ETSI, any exception of compliance with EN 302 571 will keep a technology out of the 5.9GHz band.
Observation 2	Exceptional pool which was introduced to solve unavailability of sensing results, can be configured on 5.9GHz band.

Based on the discussion in section 2 we propose the following:
Proposal 1	Support congestion control on exceptional pool.
Proposal 2	Aligned solution for congestion control is used for P-UE and exceptional pool.
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