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Introduction
According to the WID description, the design of CBR is a mandatory feature in NR V2X. However, due to slot allocation and limited online time, the detailed discussion or agreement have not been made. In this contribution, we will investigate and analyze how to apply CBR measurement and report for NR V2X UE based on LTE principle.
Discussion
2.1 CBR measurement and report.

In LTE V2X, referring to TS 36.331[1] a UE can perform CBR measurement when it is either in the coverage of  gNB’s control or out of coverage. Furthermore, when the UE is in coverage, either in RRC connected mode or in RRC idle mode, the UE can perform CBR measurement. In addition, for both normal Tx resource pool and exceptional resource pool. In general, the UE can perform CBR measurement on the pools if they are configured towards the UE, no matter the resource pool is configured via SIB when the UE is in RRC idle mode or dedicated signalling when the UE is in RRC connected mode. Moreover, in LTE V2X, the UE can acquire intra frequency resource pool configuration, or inter frequency resource pool configuration. For both of the two configuration scenarios, the UE can perform CBR measurement on the configured resource pools.

Observation 1: In LTE V2X, a UE can perform CBR measurement on both normal Tx resource pool and exceptional resource pool.

Observation 2: In LTE V2X, a UE can perform CBR measurement on resource pool configured in both inter-carrier configuration and intra-carrier configuration.

Observation 3: In LTE V2X, a UE can perform CBR measurement on resource pool provided in dedicated signalling when the UE is RRC connected mode, resource pool provided in SIB when the UE is RRC idle mode, or resource pool provided in pre-configuration when the UE is out of coverage.
	Agreements on cell reselection: 

1 For NR SL controlled by NR Uu, NR Uu can provide the intra-carrier NR SL configuration, the inter-carrier NR SL configuration, and the NR anchor carrier which provides the NR SL configuration.

2 For NR SL controlled by LTE Uu, LTE Uu can provide the inter-carrier NR SL configuration, the LTE anchor carrier which provides the NR SL configuration, and the NR anchor carrier which provides the NR SL configuration.


When it comes to NR V2X, according to current agreement, NR V2X UE can also acquire both intra frequency configuration and inter frequency configuration, therefore, for both of the two configurations, the UE can perform CBR measurement on those configured resource pools. Also, no matter the resource pool provided via SIB, dedicated signalling or pre-configuration, UE should anyway be allowed to perform CBR measurement. In addition, the exceptional resource pool is also reused in NR V2X, therefore, the UE is also allowed to perform CBR measurement on both normal Tx pool and exceptional resource pool.

Proposal 1: In NR V2X, a UE can perform CBR measurement on the configured resource pools provided in intra frequency configuration and inter frequency configuration.

Proposal 2: In NR V2X, a UE can perform CBR measurement on normal Tx resource pool and exception resource pool configured via SIB, dedicated signalling or pre-configuration.
2.2 Trigger of CBR report

In LTE V2X, both event triggering report and periodical report are supported. In addition V1 and V2 event are applied for the event triggering condition. UE needs to separately use entering condition and leaving condition to report the CBR measurement result, so that to make eNB be aware of that whether it needs to re-configure the UE with another resource pool. The reason to introduce the hysteresis value in the V1 and V2 event is to reduce ping-pong effect for UE’s entering and leaving one particular resource pool. On the other hand, UE is also allowed to periodically report CBR measurement, so that eNB can be better aware of the busy status of one resource pool.

When it comes to NR V2X, the legacy trigger condition, i.e. event triggering and periodical triggering, of CBR measurement report can be  reused. Also, in order to avoid ping-pong effect when performing resource pool selection. Events like V1 V2 with hysteresis value should also be considered.

Proposal 3: Both event based triggering of CBR report and periodical CBR report can be supported in NR V2X.
2.3 Configuration Tx parameter according to configured CBR
In LTE V2X, different PPPP value will be associated with different CBR threshold. In the following, mode 4 UE will make the comparison between the configured PPPP-CBR threshold value with the measured CBR result, to decide whether it can use current resource pool to transmit the corresponding packet with certain PPPP value. In details, if the UE finds the measured CBR value is higher than the CBR threshold with the PPPP corresponding to its transmission packet, then the UE cannot transmit the packet on the resource pool. Otherwise, if the UE finds the measured CBR value is lower than the CBR threshold with the PPPP corresponding to its transmission packet, then the UE is allowed to perform packet transmission on the resource pool.

Observation 4: In LTE V2X, eNB will configure multiple CBR threshold with different PPPP value, to assist UE on determining whether it can use the resource pool to transmit packet with different PPPP value.

When it comes to NR V2X, multiple configured thresholds with different priority value can also be configured to the UE. However, there are multiple ways to convey the priority value in AS layer. So far it is agreed that PQI will be used to describe UE’s QoS profile. Also, the default priority value, which is similar as Rel-15 PPPP, is used as one parameter in PQI. In addition, network will help to perform SLRB configuration, including the configuration of logical channel. Therefore, the priority of the configured logical channel will reflect the default priority value in PQI. Correspondingly, it is natural to use logical channel to bind with different CBR threshold value, rather than using the default priority value.

Proposal 4: In NR V2X, it is suggest that gNB can configure multiple CBR threshold value with different logical channel priority.

In addition, in LTE V2X, according to different PPPP and CBR value, eNB will configure the UE with different transmission parameter, such as transmission power, mcs range, cr-limit, and number of sub-channels. UE will correspondingly use different Tx parameter set to transmit packet with different PPPP and CBR measurement value. Such mechanism can also be reused when it comes to NR V2X, but the packet priority can be represented with logical channel priority, which is explained in the above.

Proposal 5: In NR V2X, it is suggest that gNB can configure the Tx parameter set list with multiple CBR and logical channel priority combinations.

2.4 CBR for configured grant type 1
So far in NR V2X mode1, it is agreed that the configuration of both configured grant type 1 and configured grant type 2 can be provided from gNB towards UE. In NR Uu, it is a common understanding that one set of configured grant type 1 resource will be shared among multiple UEs, where this feature shall be reused in NR V2X. However, one different thing between Uu and PC5 is that in NR Uu once gNB allocate one configured grant type 1 resource among multiple UEs, when UE performing uplink transmission towards gNB using this configured grant type1, gNB is able to know the exact busy status of this shared configured grant type1 resources, by accounting each UEs’ uplink data transmission amount. 

When it comes to NR V2X, since the configured grant type 1 is used for sidelink transmission, thereafter, UE will use the resource to perform transmission towards other UEs directly, where there is no interaction with gNB during the transmission and reception procedure. Thus, gNB will not well know the busy status of this grant. Correspondingly, it is necessary to discuss whether some assistance information shall be provided towards gNB, to make gNB have better knowledge of the usage status of this configured grant.

 In this case, only CBR report is not enough, because CBR is an estimation value to reflect the busy status of the whole resource pool. However, configured grant type 1 is defined as a set of resource within this resource pool. Also the usage of the resource in this resource pool would not be uniformly distributed, as shown in the resource pool B in the below figure 1

Observation 5: Only reporting the CBR of the whole resource pool cannot reflect the usage status of one configured grant type 1, due to the following reasons:

-reason 1: The configured grant type 1 can be shared by multiple UEs.

-reason 2: The usage status reflected by CBR in the resource pool may not be uniformly distributed.
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Figure 1 Resource pool usage status for the same CBR measurement result

Therefore, if gNB is happened to allocate the configured grant type 1 on some resources within the resource pool, which are already very busy, to UE 1. Then there will be high probability for packet transmission collision with other UE’s transmission if such configured grant type 1 is used by UE1.

Target on this issue, it is suggest to allow UE to perform CBR measurement and report on the configured grant type 1 additionally, so that to make gNB have better knowledge of the usage status of the configured grant type 1.

Proposal 6: It is suggest to allow UE to perform CBR measurement and report on the configured grant type 1.

Conclusion
In this contribution, we have discussed some CBR revelant issues in NR V2X, a brunch of observations and proposals are provided in the following:

Observation 1: In LTE V2X, a UE can perform CBR measurement on both normal Tx resource pool and exceptional resource pool.

Observation 2: In LTE V2X, a UE can perform CBR measurement on resource pool configured in both inter-carrier configuration and intra-carrier configuration.

Observation 3: In LTE V2X, a UE can perform CBR measurement on resource pool provided in dedicated signalling when the UE is RRC connected mode, resource pool provided in SIB when the UE is RRC idle mode, or resource pool provided in pre-configuration when the UE is out of coverage.
Proposal 1: In NR V2X, a UE can perform CBR measurement on the configured resource pools provided in intra frequency configuration and inter frequency configuration.

Proposal 2: In NR V2X, a UE can perform CBR measurement on normal Tx resource pool and exception resource pool configured via SIB, dedicated signalling or pre-configuration.
Proposal 3: Both event based triggering of CBR report and periodical CBR report can be supported in NR V2X.
Observation 4: In LTE V2X, eNB will configure multiple CBR threshold with different PPPP value, to assist UE on determining whether it can use the resource pool to transmit packet with different PPPP value.

Proposal 4: In NR V2X, it is suggest that gNB can configure multiple CBR threshold value with different logical channel priority.

Proposal 5: In NR V2X, it is suggest that gNB can configure the Tx parameter set list with multiple CBR and logical channel priority combinations.

Observation 5: Only reporting the CBR of the whole resource pool cannot reflect the usage status of one configured grant type 1, due to the following reasons:

-reason 1: The configured grant type 1 can be shared by multiple UEs.

-reason 2: The usage status reflected by CBR in the resource pool may not be uniformly distributed.
Proposal 6: It is suggest to allow UE to perform CBR measurement and report on the configured grant type 1.
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