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Introduction
In this contribution we summarize issues in NR V2X QoS Management (agenda item 7.2.4.6) and company views on these issues as expressed in the contributions listed in the appendix.

Issues

Planned order:
1.2.1: Channel Occupancy Ratio (CR) - Introduction
1.3.1: Sidelink Congestion Control – TX Parameter Adaptation, CRlimit – introduction
1.3.2: Sidelink Congestion Control – Which QoS Attributes are taken into account – potential higher layer parameter
1.3.1: Sidelink Congestion Control – TX Parameter Adaptation, CRlimit – higher layer parameters
2.3: Priority Indication in SCI – potential higher layer parameters
1.1.1: CBR measurement time window size – potential higher layer parameter
1.2.2: Channel Occupancy Ratio (CR) – Time Window Size – potential higher layer parameter




Topic 1.1: Sidelink Congestion Control - CBR
In LTE V2X, Channel busy ratio (CBR) was specified as measurement of the resource utilization state of a resource pool. The definition of CBR can be found in TS 36.214 section 5.1.30, and the relevant part of the definition is reproduced below for convenience:

	Channel busy ratio (CBR) measured in subframe n is defined as follows:
-	For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 

NOTE:	The subframe index is based on physical subframe index




In LTE V2X, S-RSSI is defined over one subchannel in the frequency domain and one subframe in the time domain, measuring total received power over all SC-FDMA symbols except the first and the last symbol in the subframe.
Note that for the NR sidelink, sidelink RSSI has not been agreed yet; its only mention so far is as one example of a measurement that can be used in mode-2 sensing if the corresponding SCI has not been decoded.
At RAN1#96b, RAN1 agreed that “LTE CBR is the baseline for defining NR CBR”. We then need to decide which modifications, if any, are required or desirable for the definition of NR CBR. 
The following issues were discussed in contributions:
Issue 1.1.1: CBR measurement time window size
In LTE this window size is fixed to 100 subframes (100 ms) in the specification. This choice may have been motivated by the CBR definition for ITS-G5 in ETSI ITS, where “TCBR is equal to 100 milliseconds” (ETSI EN 302 571 V2.1.1).
One noteworthy difference between LTE and NR is that in LTE the duration of a subframe is fixed; so, the window size in LTE could have been stated as 100 subframes or 100 ms, these would have been equivalent. In NR on the other hand, multiple subcarrier spacings are supported for sidelink and the duration of a slot varies with subcarrier spacing, so if the window size was set e.g. to 100 slots then the actual duration would vary with subcarrier spacing.
From the contribution review, there are somewhat divergent views on this topic:
The most frequently named specific value for the window size is 100 ms and is proposed by: Qualcomm; CATT (“at least 100 ms”); ZTE, SaneChips (“100 physical slots or 100 ms”); vivo (“… measurement window of 100 ms. Measurement window other than 100 ms can be configured for the licensed band”); Intel (“100 ms as starting point”)
 [OPPO]: same as sensing window
Feature lead’s note: the concept of sensing window has not been agreed yet.
[Ericsson]: FFS; same as window size for CR calculation
[Spreadtrum]: support multiple sizes of this window
[Huawei, HiSilicon]: configurable for FR1 and FR2
[Fraunhofer]: should be adapted as per the QoS level 
[Nokia, NSB]: support (pre)configuration of this window size.

Potential RAN2 impacts:
· (pre)configuration of the window size, if supported

As a possible way forward, below I propose a text that attempts to accommodate most of these proposals.

Proposal for discussion (no offline consensus):
The CBR measurement time window size is 100 ms.


Downselect between:
Alt1: The CBR measurement time window size is 100 ms.
Alt2: The set of supported values for CBR measurement time window size includes at least { 100 ms, 100 slots }. 
· FFS additional values, if any

If alternative with more than 1 supported value is selected:
CBR measurement time window size is (pre)configurable for a resource pool.
FFS whether only one value or multiple values can be (pre)configured for a resource pool 
FFS if multiple values can be (pre)configured for a resource pool, whether to specify how the UE selects the value it uses.

Issue 1.1.2a: Sidelink RSSI - Introduction
LTE CBR measurement is based on S-RSSI. For the NR sidelink, sidelink RSSI has not been agreed yet; its only mention so far in other agenda items is as one example of a measurement that can be used in mode-2 sensing if the corresponding SCI has not been decoded.
Several contributions (Huawei, HiSilicon; vivo; ZTE, SaneChips; Nokia, NSB; Qualcomm; Ericsson) explicitly propose the use of sidelink RSSI to determine if a resource is occupied in the evaluation of CBR. One company (Qualcomm) proposes use of SCI decoding in addition to sidelink RSSI.
From the point of view of the QoS agenda item, we have two options regarding sidelink RSSI: We can wait for progress on sidelink RSSI in the resource allocation mode 2 agenda item (where several companies propose use of sidelink RSSI, while others argue that it is not needed), or we can try to make progress in the QoS agenda item. Here I’ll attempt the latter approach.

Proposal for agreement (offline consensus)
sidelink RSSI (SL-RSSI) measurement is used for CBR estimation


Issue 1.1.2b: Sidelink RSSI - Details

Some details need to be discussed for the sidelink RSSI measurement:
	
Granularity in the time domain
For LTE, S-RSSI’s granularity in the time domain is the subframe. For NR, several contributions explicitly propose the slot as granularity (ZTE, SaneChips; Qualcomm; Ericsson; Nokia, NSB). 
Granularity in the frequency domain
For LTE, S-RSSI’s granularity in the frequency domain is the sub-channel. For NR, several contributions explicitly propose the sub-channel as granularity (Huawei, HiSilicon; ZTE, SaneChips; Qualcomm; Nokia, NSB; Ericsson).

Which symbols are included/excluded
For LTE, AGC and guard symbols are excluded from S-RSSI measurement. 
In contributions to this meeting, there are the following proposals:
vivo; Huawei, HiSilicon: exclude AGC, guard time, PSFCH symbols


Potential RAN2 impacts: none






Proposal for discussion
SL-RSSI’s granularity in the time domain is one slot.
SL-RSSI’s granularity in the frequency domain is one sub-channel.
The following time/frequency resources are excluded from the measurement: AGC symbol(s), guard time symbol(s), PSFCH resources.

For reference, here is what the resulting definition of Sidelink RSSI could look like:
Sidelink RSSI (SL-RSSI) is defined as the linear average of the total received power (in [W]) per OFDM symbol observed by the UE only in the configured sub-channel in the sidelink OFDM symbols of a slot which are not used for AGC, guard time or PSFCH.

The reference point for the SL-RSSI shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding SL-RSSI of any of the individual diversity branches

Issue 1.1.3: Criterion/criteria for considering a resource busy
In LTE, a sidelink resource (block of one subframe in time and one sub-channel in frequency) is considered busy for the purpose of CBR measurement if the S-RSSI measured by the UE in that resource exceeds a (pre-)configured threshold. Several contributions (as listed under a previous issue) propose using this criterion and no contribution argues against using it. 
Potential RAN2 impact: Sidelink RSSI threshold (in LTE: threshS-RSSI-CBR, configured per resource pool)

One contribution (Qualcomm) proposes use of SCI decode indicating a busy resource in addition to sidelink RSSI.
Proposal for agreement (offline consensus)
Deem a sidelink resource busy for the purpose of CBR measurement if Sidelink RSSI measured by the UE in that resource exceeds a (pre-)configured threshold.












FFS additional criteria (e.g. based on SCI decoding)

Issue 1.1.4: CBR definition

We have already agreed that LTE CBR is the baseline for defining NR CBR. If SL-RSSI and CBR measurement time window are defined it is then straightforward to adapt the LTE CBR definition to the NR sidelink:

Proposal for discussion:
Channel busy ratio (CBR) of a resource pool measured in slot n is defined as follows:
-	the portion of sub-channels in the resource pool whose Sidelink RSSI measured by the UE exceeds a (pre-)configured threshold, sensed over slots  [n-a, n-1], where a is the CBR measurement window size.


Topic 1.2: Sidelink Congestion Control - Channel Occupancy Ratio (CR)

Issue 1.2.1: Channel Occupancy Ratio (CR) - Introduction
For the LTE V2X sidelink, a UE’s channel usage is measured by the Channel Occupancy Ratio (CR), which is defined in TS 36.214:
	Channel occupancy ratio (CR)

	Definition
	Channel occupancy ratio (CR) evaluated at subframe n is defined as the total number of sub-channels used for its transmissions in subframes [n-a, n-1] and granted in subframes [n, n+b] divided by the total number of configured sub-channels in the transmission pool over [n-a, n+b].

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	a is a positive integer and b is 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000, a >= 500, and n+b should not exceed the last transmission opportunity of the grant for the current transmission. 
NOTE 2:	CR is evaluated for each (re)transmission.
NOTE 3:	In evaluating CR, the UE shall assume the transmission parameter used at subframe n is reused according to the existing grant(s) in subframes [n+1, n+b] without packet dropping.
NOTE 4:	The subframe index is based on physical subframe index.
NOTE 5:	CR can be computed per priority level




Many contributions explicitly propose use of CR for NR V2X sidelink congestion control: Spreadtrum; Huawei, HiSilicon; vivo; ZTE, Sanechips; CATT; OPPO; Samsung; Nokia, NSB; Ericsson; Fraunhofer; Intel; Sony; LGE; Qualcomm; InterDigital; Sony.
Since we have already agreed that LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control, it may be uncontroversial to agree that CR will be defined for the NR V2X sidelink.
Proposal for agreement (offline consensus)
Define NR sidelink Channel Occupancy Ratio (CR) measurement.
· LTE CR is the baseline

Issue 1.2.2: Channel Occupancy Ratio (CR) – Time Window Size

Several contributions discuss the question of the evaluation time window for CR. 
In LTE, CR is evaluated over a time window of 1000 subframes (1000 ms).
Only a few contributions address this topic:
Ericsson: FFS, same value as the window size for CBR measurement.
Fraunhofer: UE should be able to adapt the CR measurement window size based on the type of traffic which could be influenced by the QoS.
Intel: in one proposal it seems to be (pre)configured, in another proposal predefined.

Potential RAN2 impact: configuration of CR window size if (pre)configurable

Proposal for discussion:
Downselect for CR window size:
Alt1: Fixed in specification to [ 1000 ] ms
Alt2: Fixed relationship to CBR window size (e.g. same as CBR window size)
Alt3: (pre)configured per resource pool with 1000 ms as one supported value, FFS other values

Issue 1.2.3: Channel Occupancy Ratio (CR) – Use of the “future” segment of the window (subframes [n, n+b] in the LTE definition)

Some contributions observe that the use of the granted resources in future subframes for the LTE ‘s CR evaluation is justified by the assumption of predominantly periodic traffic for LTE V2X, and that this needs to be revisited for the NR V2X sidelink where a mixture of periodic and aperiodic traffic is assumed.
OPPO; Ericsson propose that the window should be limited to the past.
Spreadtrum propose to reuse the LTE CR window definition.
Huawei, HiSilicon propose to consider only periodic traffic in the future segment of the window.
Vivo propose to count the reserved resources within the resource selection window.
Qualcomm propose to count planned retransmissions of the current TB only.
Intel propose to separately evaluate CR for periodic and aperiodic traffic; and that for aperiodic traffic the end of the window be bounded by 0 < b ≤ PDB or resource reselection time.
Proposal for discussion:
RAN1 to discuss whether and how to account for “future” resource usage in the evaluation of channel occupancy ratio CR.



Issue 1.2.4: Channel Occupancy Ratio (CR) – Other aspects
[LGE] observe that the following aspects need to be considered in CR evaluation
· How/whether to reflect variation of available SL symbol number between different slots
· How to take into account SL HARQ or CSI feedback transmission


Topic 1.3: Sidelink Congestion Control – Operation
The LTE V2X sidelink congestion control procedure uses measurement of the transmit resource pool’s channel busy ratio CBR and the UE’s own channel occupancy ratio CR. It allows the network to (pre)configure a mapping from (CBR, PPPP) to a TX configuration (RRC parameter SL-CBR-PSSCH-TxConfig), which consists of an upper bound on CR (RRC cr-Limit) and a range of TX parameters (RRC parameter SL-PSSCH-TxParameters), which includes MCS, number of subchannels for PSSCH, number of retransmissions and transmit power. The UE is required to adapt its TX parameters (MCS, number of PSSCH subchannels, number of ReTX, transmit power) and to limit its CR according to these (pre)configured congestion control settings.

[bookmark: _Hlk22332383]Issue 1.3.1: Sidelink Congestion Control – TX Parameter Adaptation, CRlimit
Several contributions address the question of which TX parameters should be adapted for congestion control:
CATT; Nokia, NSB; Ericsson; Intel propose the same set of TX parameters as controlled by LTE V2X sidelink congestion control:
· MCS
· Number of sub-channels
· Number of retransmissions
· TX power
InterDigital propose to use at least the TX parameters controlled by LTE V2X sidelink congestion control. 
Qualcomm propose to control range in addition to the LTE TX parameters.
Vivo propose to control at least number of sub-channels, TX power.

Many contributions explicitly propose use of CR for NR V2X sidelink congestion control: Spreadtrum; Huawei, HiSilicon; vivo; ZTE, Sanechips; CATT; OPPO; Samsung; Nokia, NSB; Ericsson; Fraunhofer; Intel; Sony; LGE; Qualcomm; InterDigital; Sony.
Not all these contributions explicitly mention use of CRlimit; however, I’ll assume that these companies propose use of CR in order to be able to set an upper bound on it. 

Since we have already agreed that LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control, it may be uncontroversial to agree that adaptation of the same TX parameters as in LTE and bounding CR to CRlimit will be supported for the NR V2X sidelink congestion control.

RAN2 impact: configuration of TX parameters (in LTE: RRC SL-PSSCH-TxParameters) and CRlimit (in LTE: RRC parameter cr-Limit)

Proposal for agreement (almost offline consensus):
Congestion control can restrict the values of at least the following PSSCH/PSCCH TX parameters per resource pool:
· Range of MCS for each  MCS table supported within the resource pool
· Range of number of sub-channels
· Upper bound of number of (re)transmissions – already agreed in mode 2 AI
· Upper bound of TX power (including zero TX power)

Note: These parameters may be restricted even if congestion control is not in use  , based on LTE mechanism
Congestion control can set an upper bound on channel occupancy ratio (CR), CRlimit.
Ranges/bounds of the transmission parameters and CRlimit are functions of QoS.




FFS: which exact QoS attributes


Lookup table links CBR range with values of the transmission parameters and CRlimit for each “congestion control priority” value.

FFS: adaptation of range (scale down by a factor)
FFS: time domain patterns for DMRS

In LTE V2X sidelink, the CBR-dependency of this behaviour was implemented by partitioning the full span of CBR into a set of CBR ranges, with the specific partitioning depending on PPPP (RRC parameter SL-CBR-PPPP-TxConfigList, ultimately providing an index into cbr-RangeCommonConfigList).

Proposal for WA (offline consensus):
Lookup table links CBR range with values of the transmission parameters and CRlimit for each value of “physical layer priority” (priority indication in SCI as per WA from RAN#98)
Lookup table is (pre)configured. Details up to RAN2. 
· Up to 16 CBR ranges are supported


[bookmark: _Hlk22338879]Issue 1.3.2: Sidelink Congestion Control – Which QoS Attributes are taken into account?
For the LTE V2X sidelink, the congestion control procedure only takes PPPP into account, PPPR is not considered (PPPR was introduced in Rel-15, while the congestion control procedure was defined in Rel-14). Note that LTE’s PPPP includes both priority and latency.

Several contributions make specific proposals for the QoS attributes to be taken into account for congestion control:
[Interdigital]: at least priority, latency, reliability
[vivo]: at least priority, latency
[Intel]: at least priority
[LGE; Nokia, NSB]: priority
[Fraunhofer]: priority, latency, reliability, range
[Ericsson]: physical layer priority; CBR thresholds configured per SL LCH

Configuring lookup tables which take multiple QoS attributes into account directly might lead to excessively complex and large configurations. It seems desirable to work with a single scalar QoS attribute for configuring congestion control.

Proposal for discussion:
Introduce, for the purpose of further discussion of congestion control configurability, the term “congestion control priority”, which is a single scalar. It is (downselect one):
Alt1: same as higher layer priority
Alt2: same as “physical layer priority” (priority indication in SCI as per WA from RAN#98)
Alt3: derived by a (pre)configured mapping from higher layer QoS (priority, latency/PDB, reliability/PER, range if applicable)
Alt…: ?

Issue 1.3.3: Sidelink Congestion Control – UE processing delay for CR/CBR
In LTE, there is a processing delay of 4 subframes for use of CR and CBR: When executing the congestion control evaluation for subframe n, the UE uses the CBR and CR evaluated for subframe n-4.
[Ericsson] observes that this delay could be reduced to 2 slots for NR sidelink congestion control.
There is no urgency to decide on this value in the current meeting. Companies are encouraged to provide their view for the next meeting.


Topic 1.4: Sidelink Congestion Control – Other aspects
Some potential topics in sidelink congestion control are only addressed by a single contribution each, hence it is probably premature to discuss them in detail:
· Is the congestion control CRlimit check carried out for each individual PSSCH transmission, or is it e.g. carried out once for initial TX and all/some potential retransmissions of a TB together? [Intel]


Other topics are probably more suitable for discussion in RAN2:
· Periodic and/or event-triggered CBR reporting [Spreadtrum] 
· CBR reporting for NR IDLE and INACTIVE UEs [ITRI]
· reporting of CBR to eNB in cross-RAT [OPPO]
· CBR reporting between UEs for unicast [Samsung]



Topic 2: QoS
Issue 2.1: QoS-based Resource Pool Segregation/Prioritization
R12 ProSe sidelink supported resource segregation based on QoS by associating a priority list with each transmit resource pool (priority-based resource pool selection). No such mechanism was defined for the LTE V2X sidelink, the LTE V2X sidelink was designed to support transmission of all QoS levels in the same resource pool and it defined mechanisms to take QoS into account for procedures such as resource selection and congestion control. For the LTE V2X sidelink there is no AS mechanism to map a QoS level to specific resource pools. However, there is a higher layer configuration mechanism which allows mapping a service to specific carrier frequencies (TS 24.385); so, if e.g. a service has stringent QoS requirements then that higher layer mechanism allows mapping that service to one or more specific carriers.
In the current meeting, this topic was addressed in two contributions:
· [InterDigital]: A resource pool can be configured with allowed QoS for the data that can be transmitted using that resource pool
· [Sony]: QoS-based pool prioritization/segregation is supported in addition to coexistence of transmissions of all QoS levels within the same resource pool

It is probably the common understanding of most companies that the NR sidelink design must support the coexistence of transmissions of all QoS levels within the same resource pool. It might be beneficial to explicitly confirm this understanding.
Proposed Agreement:
The NR V2X sidelink is designed to support transmission of multiple QoS levels in a resource pool.

Proposed Conclusion:
QoS-based pool prioritization/segregation can be discussed by RAN2.

Issue 2.2: Sidelink Preemption
Several contributions  proposed under this AI to study or support preemption by a high priority/short latency transmission of one UE of a lower-priority/longer latency transmission of another UE; however, for mode 2, this concept was also proposed under AIs “Physical layer structure” and “Resource allocation mechanism”, for mode 1 this concept is also proposed under AI “Uu-based sidelink resource allocation/configuration”.


Proposed conclusion: 
To avoid overlap, discuss sidelink preemption mechanisms in the appropriate other agenda item(s).


Issue 2.3: Priority Indication in SCI
One of the intended uses of QoS-related attribute “priority” is for resolution of inter-UE contention for resources. 
In LTE V2X, PPPP was included in SCI format 1 for this purpose (field “Priority”). Note that LTE’s PPPP encodes both the concept of priority and latency/packet delay budget PDB.
In the Sidelink resource allocation mode 2 agenda item, the following working assumption was reached:
	Working assumption:
· An indication of a priority of a sidelink transmission is carried by SCI payload
· This indication is used for sensing and resource (re)selection procedures
· This priority is not necessarily the higher layer priority




In the QoS agenda item we could discuss what exactly this “indication of a priority” is, which may or may not be the same as the “Priority Level” defined by SA2.
This issue is addressed by two contributions:
InterDigital: “A L1 priority indication carries information including at least priority, latency, and reliability of a TB”.
ZTE, SaneChips: only priority, not latency, not reliability

Potential RAN2 impact: configurability of relationship between higher layer QoS parameters and priority indication in SCI, if supported (alternatively, configuration of such a relationship can be handled in CT1 specifications, like in LTE the relationship between PPPP and latency)

Proposal for agreement (almost offline consensus):
For the priority indication in 1st stage SCI: up to RAN2 to define, send an LS explaining how RAN1 intend to use this priority indication and explaining that it affects the whole QoS performance, cc: SA2
Size should be 3 bits



Background
WI Objectives
At RAN#83, a new work item “5G V2X with NR sidelink” (5G_V2X_NRSL) was approved ‎[1]. Two of the objectives are relevant for the present agenda item:

	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· …
· Congestion control [RAN1, RAN2]
4. Specify support for QoS management [RAN2, RAN3, RAN1]




Earlier Agreements
The following relevant agreements have been reached in previous meetings:
QoS
	Agreements:
From RAN1 perspective, at least the following QoS-related parameters relevant to physical layer studies are considered: 
· Priority 
· latency
· reliability




	Agreements:
RAN1 studies further how to use 
· priority, 
· [bookmark: _GoBack]latency,
· reliability,
· minimum required communication range (as defined by higher layers) if agreed to use
in the physical layer aspects of at least 
· resource allocation and 
· congestion control and 
· resolution of in-device coexistence issues and 
· power control




In the Sidelink resource allocation mode 2 agenda item, the following working assumption was reached:
	Working assumption:
· An indication of a priority of a sidelink transmission is carried by SCI payload
· This indication is used for sensing and resource (re)selection procedures
· This priority is not necessarily the higher layer priority




Sidelink Congestion Control

	Agreements:
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)




	Agreements:
· Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.




	Conclusion:
· It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB
· Consequently, it is recommended to specify the corresponding details in the WI phase




	Agreements:
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
· [bookmark: _Hlk8884555]LTE CBR is the baseline for defining NR CBR.




	Agreements:
· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.




	Agreements:
· Higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs.




	Agreements:
· For PSCCH/PSSCH multiplexing option 3, one CBR measurement over a resource pool is defined. 
· PSFCH resources, if (pre)configured, are excluded from this CBR measurement.




Congestion control for LTE V2X sidelink

TS 38.213
	If a UE is configured with high layer parameter cr-Limit and transmits PSSCH in subframe n, the UE shall ensure the following limits for any priority value k;

	


where  is the CR evaluated in subframe n-4 for the PSSCH transmissions with "Priority" field in the SCI set to i, and  corresponds to the high layer parameter cr-Limit that is associated with the priority value k and the CBR range which includes the CBR measured in subframe n-4. It is up to UE implementation how to meet the above limits, including dropping the transmissions in subframe n.




TS 36.214
	Definition
	Sidelink RSSI (S-RSSI) is defined as the linear average of the total received power (in [W]) per SC-FDMA symbol observed by the UE only in the configured sub-channel in SC-FDMA symbols 1, 2, …, 6 of the first slot and SC-FDMA symbols 0,1,…, 5 of the second slot of a subframe 

The reference point for the S-RSSI shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding S-RSSI of any of the individual diversity branches

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



	Definition
	Channel busy ratio (CBR) measured in subframe n is defined as follows:
-	For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 
-	For PSCCH, in a pool (pre)configured such that PSCCH may be transmitted with its corresponding PSSCH in non-adjacent resource blocks, the portion of the resources of the PSCCH pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1], assuming that the PSCCH pool is composed of resources with a size of two consecutive PRB pairs in the frequency domain.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE:	The subframe index is based on physical subframe index

	Definition
	Channel occupancy ratio (CR) evaluated at subframe n is defined as the total number of sub-channels used for its transmissions in subframes [n-a, n-1] and granted in subframes [n, n+b] divided by the total number of configured sub-channels in the transmission pool over [n-a, n+b].

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	a is a positive integer and b is 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000, a >= 500, and n+b should not exceed the last transmission opportunity of the grant for the current transmission. 
NOTE 2:	CR is evaluated for each (re)transmission.
NOTE 3:	In evaluating CR, the UE shall assume the transmission parameter used at subframe n is reused according to the existing grant(s) in subframes [n+1, n+b] without packet dropping.
NOTE 4:	The subframe index is based on physical subframe index.
NOTE 5:	CR can be computed per priority level

TS 36.321

-	select the number of HARQ retransmissions from the allowed numbers that are configured by upper layers in allowedRetxNumberPSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped in allowedRetxNumberPSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) allowed on the selected carrier and the CBR measured by lower layers according to TS 36.214 [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;
-	select an amount of frequency resources within the range that is configured by upper layers between minSubchannel-NumberPSSCH and maxSubchannel-NumberPSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped between minSubchannel-NumberPSSCH and maxSubchannel-NumberPSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) allowed on the selected carrier and the CBR measured by lower layers according to TS 36.214 [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;
…
-	select a MCS which is, if configured, within the range that is configured by upper layers between minMCS-PSSCH and maxMCS-PSSCH included in pssch-TxConfigList associated with the selected transmission format and, if configured by upper layers, overlapped between minMCS-PSSCH and maxMCS-PSSCH indicated in cbr-pssch-TxConfigList associated with the selected transmission format for the highest priority of the sidelink logical channel(s) in the MAC PDU and the CBR measured by lower layers according to TS 36.214 [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;
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