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Introduction
In RAN1 #87 meeting, the following agreements were achieved [1]:
Agreement in RAN1#87:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Adaptation of the allowed set of values of radio-layer parameters is supported for congestion control.
· Both eNB-assisted and UE autonomous transmission parameter (re)configuration are supported
· FFS whether resource reselection is immediately triggered in the event of parameter adaptation
· [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Working assumption: The set of radio-layer parameters whose allowed values can be restricted by congestion control are the following:
· Maximum transmit power (including zero power transmission)
· Range on number of retransmissions per TB
· [bookmark: OLE_LINK45][bookmark: OLE_LINK46]Range of PSSCH RB number (according to subchannel size)
· Range of MCS
· Maximum limit on occupancy ratio (CR_limit)
· FFS whether resource reservation interval needs to be included.
· [bookmark: OLE_LINK67][bookmark: OLE_LINK70][bookmark: OLE_LINK51][bookmark: OLE_LINK52]FFS details of UE behavior, e.g., 
· [bookmark: OLE_LINK53][bookmark: OLE_LINK54]When the UE transmits MAC PDUs with different priorities.
· [bookmark: OLE_LINK55][bookmark: OLE_LINK56]When and how the UE drops packet transmissions. 
· Any possible impact on sensing and resource selection procedure (e.g., caused by CR_limit).
In this contribution, the remaining issues about CBR and CR measurements are discussed. 
[bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK25]Discussion
According to the agreements in RAN1 #87:
	· Working assumption: The set of radio-layer parameters whose allowed values can be restricted by congestion control are the following:
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Maximum transmit power (including zero power transmission)
· Range on number of retransmissions per TB
· Range of PSSCH RB number (according to subchannel size)
· Range of MCS 
· Maximum limit on occupancy ratio (CR_limit)
· FFS whether resource reservation interval needs to be included.


[bookmark: OLE_LINK20][bookmark: OLE_LINK21]If the periodicity of messages can be adjusted at the upper layer, the congestion control functionalities may determine the adapted parameters. Thus, there is no strong motivation to introduce radio layer restriction on the resource reservation intervals. We believe the adjusting of message rate as well as resource reservation intervals could be left to the implementation of congestion control functionalities.
[bookmark: OLE_LINK50][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK26][bookmark: OLE_LINK29]Proposal 1: The restriction of resource reservation interval is not needed.
Zero transmission power is an alternative to message rate adjusting, but it will cause more collision since the resource reservation interval indicated in SA can not reflect the real message rate. So we propose the maximum transmit power adjustment should not include zero power transmission.
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]Proposal 2: zero power transmission should not be included as radio layer congestion control scheme.
The set of radio-layer parameters can be classified into two categories:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK5][bookmark: OLE_LINK6]UE-specific parameters: 
· Maximum transmit power (including zero power transmission)
· Range on number of retransmissions per TB
· Range of PSSCH RB number (according to subchannel size)
· Range of MCS 
· Pool-specific parameters:
· Maximum limit on occupancy ratio (CR_limit)
[bookmark: OLE_LINK73][bookmark: OLE_LINK74]Observation 1: When the event of parameter adaptation happened, the parameters may be UE-specific or Pool-specific and SPS counter may not be 0. 
[bookmark: OLE_LINK65][bookmark: OLE_LINK66]According to the agreements in RAN1 #87:
	· Adaptation of the allowed set of values of radio-layer parameters is supported for congestion control.
· Both eNB-assisted and UE autonomous transmission parameter (re)configuration are supported
· FFS whether resource reselection is immediately triggered in the event of parameter adaptation


Whether the resource selection should be triggered immediately, the following mechanisms for UE-specific parameters are analyzed:
· [bookmark: OLE_LINK61][bookmark: OLE_LINK62]Option 1: The resource reselection is immediately triggered. Both the SPS counter value and the resource keeping probability p checking are omitted.
· [bookmark: OLE_LINK35][bookmark: OLE_LINK36]Option 2: Adding the new probability q for different UEs to resource reselection, i.e. only with probability  of q, UE immediately reselect resource with the adapted parameters as in Option 1;
· [bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Option 3: The parameter adaptation of resource reselection is waited until the SPS counter = 0. The resource keeping probability p checking operation is still performed;
· [bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK71][bookmark: OLE_LINK72]Option 4: The parameter adaptation of resource reselection is waited until the SPS counter = 0. The resource keeping probability p checking is omitted, and the resource reselection is triggered with the parameter adaptation immediately when SPS counter = 0;
Because the congestion control functionalities is evaluated with the important criteria, such as fairness, convergence and stability, the above four options have to be validated with the mentioned criteria [2]. The fairness means under the same channel conditions all UEs have an equal opportunity of accessing the channel for periodic messages. The convergence time is utilized to evaluate the performance of the convergence to the targeted system load. Meantime, the adjustment should not be unstable to result in the fluctuation of the adaption. 
For Option 1, because the resource reselection is immediately triggered for all of UEs, the stability of congestion control cannot be guaranteed though the convergence time is low.
For Option 2, if UEs reselect the new resource immediately with the new probability q, this UEs can response to the congestion control timely. Because of the reselection, the sensing results may be not accurate without the notification of SA before the resource reselection. The stability may be deteriorated by the inaccurate sensing results, and the convergence time and fairness may be affected because there may be some UEs cannot adapt the parameters for resource reselection for a long time.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]For Option 3, when the congestion control functionalities have determined to adjust the parameters, only with probability of 1-p, UEs reselect the resource when their counter is equal to 0. The fairness and stability may be achieved, but the convergence time may be too long to respond the congestion control. 
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]For Option 4, the sensing result is kept accurately within the period of waiting for resource reselection. When the SPS counter is equal to 0, resource reselection is triggered immediately without the consideration of probability p. Because CBR has been filtered by the higher layer, though the parameters adaption is delayed by the SPS counter, the convergence of congestion control is still acceptable. The delay by the SPS counter can be accepted. The fairness and convergence can be achieved, and the stability can be achieved with the accurate sensing result.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]The analysis of four options is summarized in Table 1. 
[bookmark: _Ref472415235]Table 1 the analysis of three options for resource reselection
	Performance indicator 
	Option 1
	Option 2
	Option 3
	Option 4

	Fairness
	Yes
	No
	Yes
	Yes

	Convergence 
	Yes
	No
	No
	Yes

	Stability
	No
	No
	Yes
	Yes


[bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK24]From Table 1, Option 4 is preferred.
Proposal 3: The UE-specific parameters adaptation of resource reselection is waited until the SPS counter = 0, where the resource keeping probability p checking is omitted.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]The adapted parameters configured for resource allocation mechanism is considered to be valid when SPS counter is 0. However, with current resource reselection mechanism, UEs keep current resource with probability p and reselect resource with probability 1-p when SPS counter reaches 0. The new set of adapted parameters may not be effective as soon as possible. Because the validation of the configuration of new set of adapted parameters are RAN2 issues. RAN2 is kindly asked to capture that resource keeping probability p checking should not be considered with new set of adapted parameters when SPS counter is 0.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK77]Proposal 4: RAN1 LS RAN to capture that UE should omit resource keeping probability p checking when SPS counter is 0 if new configured UE –specific parameter need to be applied.
According to the agreements in RAN1 #87:
	· FFS details of UE behavior, e.g., 
· Any possible impact on sensing and resource selection procedure (e.g., caused by CR_limit).


When CR-limit is configured by the upper layer, the measured consumption ratio (CR) of the transmission should not exceed the CR-limit. Because CR and CR-limit are pool-specific, if the measured CR exceed the configured CR-limit of the pool by the upper layer, UE may drop the packet transmissions and notify the upper layer to control the transmission in the given transmission pool. The resource reselection may be triggered with the updated CR-limit. The detailed process is left to the implementation of UEs.
[bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK30][bookmark: OLE_LINK49]Proposal 5: For pool-specific parameter “CR-limit”, the detailed impact on sensing and resource selection should be left to UE implementation.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK18][bookmark: OLE_LINK19]According to the agreements in RAN1 #87:
	· FFS details of UE behavior, e.g., 
· When the UE transmits MAC PDUs with different priorities.
· When and how the UE drops packet transmissions. 


Because the multiple services is supported by UEs, when the current SPS process cannot transmit the different priorities, UE may create new SPS process or use one shot mechanism to transmit the MAC PDUs with different priorities. 
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]When the MAC PDU is too large to be transmitted, if the maximum MCS or PSSCH RB number cannot support the transmission of MAC PDU, UE should drop the packet transmissions and notify the upper layer.
The details of above process should be discussed in RAN2.
Proposal 6: The details of UE transmitting MAC PDUs with different priorities and when and how the UE dropping packet transmission is kindly asked to be further discussed in RAN2.


1. 
2. 
1.1. 
Conclusion
In this contribution, the remaining issues of the CBR measurement were discussed. The following proposals were made:
Proposal 1: The restriction of resource reservation interval is not needed.
Proposal 2: zero power transmission should not be included as radio layer congestion control scheme.
Observation 1: When the event of parameter adaptation happened, the parameters may be UE-specific or Pool-specific and SPS counter may not be 0. 
Proposal 3: The UE-specific parameters adaptation of resource reselection is waited until the SPS counter = 0, where the resource keeping probability p checking is omitted.
Proposal 4: RAN1 LS RAN to capture that UE should omit resource keeping probability p checking when SPS counter is 0 if new configured UE –specific parameter need to be applied.
Proposal 5: For pool-specific parameter “CR-limit”, the detailed impact on sensing and resource selection should be left to UE implementation.
Proposal 6: The details of UE transmitting MAC PDUs with different priorities and when and how the UE dropping packet transmission is kindly asked to be further discussed in RAN2.
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