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	Agreable proposals:

1. The eNB should be able to configure the UE with a mapping table for each tx pool
2. The UE should be configured with S-RSSI threshold. FFS if is per tx pool.  FFS how the signaling is done.  
3. The eNB configures the UE with mapping table and S-RSSI thresholds by both RRC dedicated signaling and SIB

4. One CBR measurement is reported for SA and Data pool for adjacent case 

5. FFS if CBR is reported separately for SA pool and Data pool for non-adjacent case.  FFS if S-RSSI threshold is configured separately.   FFS if both SA and Data pools CBR measurements have to be reported, can we report them in the same RRC message, do we need separate events for each.


Discusions on proposals
Proposal 1: The eNB should be able to configure the UE to perform CBR measurement and reporting by configuring the following parameters to the UE. 

· LG agrees with necessity of resource pools that the UE should measure. However, it is configured as part of resource pool configuration. So we think it is not necessary to have additional signalling.  CATT thinks that it doesn’t mean we will have additional signalling.  It just means that we need to somehow configure it. 
· Samsung doesn’t think that b) mapping table has have to be transmitted via additional signalling.
· Intel thinks we should decouple the configuration for measurements and for reporting.  

· Intel wonders S-RSSI is part of the mapping table.  CATT explains that S-RSSI is a value that indicates whether the sub-frame is occupied by other UEs.  Samsung also thinks that S-RSSI is not part of the mapping table.  

Proposal 2: The eNB configures CBR measurement to the UE by both RRC dedicated signaling and SIB. 

· Ericsson wonders what is exactly CBR measurement, we should define it first.  Huawei thinks this includes the mapping table and S-RSSI.  
Proposal 3: the CBR configuration should be resource pool-basis
· LG thinks we need to first clarify what CBR configuration means.  CATT thinks that this is referring to measurement.  
Proposal 4: RAN2 is asked to further discuss whether UE reports the CBR of SA pool and Data pool separately for Data-SA non-adjacent
· Huawei indicates that RAN1 has agreed that UE measurement are done separately.  Intel thinks that having separate S-RSSI thresholds and reporting is different issues.  
· Samsung and ZTE think this should be decided RAN1.
· Nokia Net explains that SA and Data pool do not have one to one mapping so the measurements should be different.  
· ZTE thinks that CBR reporting is for eNB decision on how to use the pool and for mode 4 this is different.  
· LG thinks that if we decided to unite the measured results, we need to think about how to combine the results for SA and Data. Considering the lack of meeting time, how about having separate reporting.

· Qualcomm doesn’t see why we would need separate reporting configurations, we can still have one and include both measurements in one report with one ID.  
Proposals to be discussed for next meeting – no time to go through them

Proposal 5: UE is requested to perform CBR measurement and CBR report for normal resource pool. 
Proposal 6: RAN2 is asked to further discuss whether exceptional is necessary for CBR measurement and CBR report (eNB configurable or mandatory). 
Proposal 7: the CBR reporting is trigger both periodically and/or by event. It is up to eNB to configure whether the CBR reporting is triggered periodically and/or by event. 
Proposal 8: the CBR event-triggered reporting is triggered by both overloaded threshold and/or less-loaded threshold. The decision is up to eNB configuration. If the eNB configures overloaded threshold and/or less-loaded threshold to the UE, the CBR reporting will be trigger by overloaded threshold and/or less-loaded threshold.
Proposal 9: reuse layer 3 filtering for V2X CBR measurement report.
Proposal 10: reuse TimeToTrigger for V2X CBR measurement report.
Proposal 11: There is no need for the RRC_IDLE UEs to setup RRC connection and report their respective CBR measurement.
Proposal 12: CBR report should be carried in RRC signaling.
Proposal 13: the following parameters should be pre-configured for UE to use in case the UE is out of coverage:
a) S-RSSI threshold
b) Mapping table among PPPP, CBR range, the set of radio-layer parameters links to CBR range  (e.g. Maximum transmit power，Range on number of retransmissions per TB , Range of PSSCH RB number , Range of MCS , Maximum limit on occupancy ratio, etc.) illustration of the mapping refers to figure 1.
Proposal 14: RAN2 is asked to further discuss whether resource pool to be measured shall be pre-configured for out of coverage UE or not.
Proposal 15: RAN2 is asked to further discuss how to indicate the pools to be reported by RRC_CONNECTED UEs.
2. V2P
Document used as input to the call:
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	Agreable Proposals:

1. eNB may provide resource pool configuration for P2V in broadcast/dedicated signalling. Whether this pool configuration points to same physical resources as V2V pool or not is eNB choice

2. More than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool

3. One or more resource pools are allowed to be configured for P2V transmission, depends on eNB implementation.  If the eNB doesn’t provide a random selection pool then UEs that only support random selection cannot perform V2P.  FFS if we capture anything on expected eNB behaviour in ASN.1 or stage 2

4. one or more resource pools are allowed to be configured for P2V transmission, depends on eNB implementation. 
5. One or multiple resource pools may be configured in dedicated RRC signaling, depending on eNB implementation
6. P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both shared resource and/or dedicated resource information
7. FFS if V2P are mandated to support zone based configuration and if they can be used.

8. For P-UEs configured to allow “either random selection or partial sensing”, then it is up to UE implementation to select a resource selection method if there exist transmission resource pool(s) in which both methods are permitted
9. There is no need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability
10. UEs (P2V and V2V) shall only use random selection in exceptional pool
11. If the UE is configured to do partial sensing only the UE should use partial sensing that pool (e.g. the UE is not allowed to random selection).  

12. As a baseline, for power saving, upper layer mechanisms can be used.  FFS if any additional mechanisms is needed. 


Discussions on proposals:

Proposal 4: RAN2 to further discuss whether at least one resource pool allowing random resource selection should be configured so as to accommodate P-UEs without partial sensing capability
· CATT, ZTE think that at least one random selection pool should be selected for pool UE.  Intel, Nokia, Huawei think that with proposal 3 the network can configure the random pool and we don’t specify such requirement normally.  Nokia further thinks that with UE capabilities the network can be aware and configure the UE appropriately.  
· Coolpad thinks that we would have to then specify that if the eNB doesn’t configure the random pool then the UE will not be able to perform V2P.  
· CATT thinks that at least in stage 2 state that the eNB has to configure the UE with random selection.  
· Intel thinks that we can also state this in ASN.1 
Proposal 5: One or multiple resource pools may be configured in dedicated RRC signaling, depending on eNB implementation
· Ericsson wonders why we need multiple resource pools for dedicated pools are needed.  Qualcomm thinks that this can be for the case that the UE supports both random and partial the network can configure both.  
Proposal 6: P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both shared resource and/or dedicated resource information
Proposal 7: RAN2 to discuss whether the zone-based configuration could be used for P2V. 

· Intel thinks that it should not mandated.  Qualcomm clarifies that the zone based configuration is optional anyways.  

· CATT wonders if the zone configuration for V2P is the same as V2V.  The problem is that the zone configuration is designed based on the roads that the UEs take.
· Nokia, InterDigital and LG agree that zone based configuration can be applied as well and it is up to the eNB implementation.   
· Huawei explains that from the eNB point of view it is optional but from the UE perspective this has to be mandated so it would have to be mandated for the V2P UE.  Intel is concerned with mandating such behavior.  
· Lenovo thinks that if the UE are waiting at a stop light then it is not very clear how the eNB can spread out the UEs in different zones.  

· Lenovo doesn’t want to make this mandatory for the UE.  

· Samsung either mandatory or optional, we think that this feature (zone based configuration for P2V) should be evaluated first whether it can give any performance gain. Also we concern on P2V UE usually cannot be mandated to have GNSS
· Ericsson also doesn’t see a reason to have this feature mandated for the UE and there is no performance evidence for using this.  There is further disadvantages as we have to further split the resources.  

· Coolpad shares the concerns.

· Nokia wonders how we would avoid collisions and interference for V2P UEs.  ZTE thinks that V2P UEs are different than V2V and they are close to each other.  Congestion issue is not likely to happen.  
Proposal 9:  There is no need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability
· Huawei thinks that capability and what the UE would like to use for the time being are two different thinks.  One use case is that the UE would like to use random selection if the battery in the UE is low.  Ericsson thinks that we can just reuse the battery level indication bit introduced in Rel-11 and the eNB can chose.  Huawei doesn’t want to rely on another feature as we may not support the previous 

· Samsung shares Huawei view.  

· Nokia and LG share Ericsson’s view

· InterDigital doesn’t see the need to indicate as the eNB can configure both pools.  
· Qualcomm explains that the UE can anyways select the random pools if it has low battery.  

· CATT also thinks the UE can select on its own and doesn’t have to inform the eNB.  Huawei wonders what the UE will do if the eNB doesn’t configure random selection.  QC thinks the UE will follow eNB instruction.  Huawei is concerned that the eNB would have to configure both pools.  InterDigital thinks that the eNB would configure both anyways for UEs that may not support partial sensing.  
Proposal 10:  P-UE shall only use random selection in exceptional pool

· Nokia would like to confirm the working assumption for all V2V and V2P UEs.  If that is the agreement then this is a given.  Intel agrees.
· Samsung wonders if partial sensing is only allowed with normal pool, then how we can support  P-UE with lack of power
· Intel thinks that the UE should follow eNB configuration.  
Proposal 11: RAN2 to decide if there is any need for AS layer mechanism for power saving or application level mechanisms (out of scope of RAN2) are sufficient. 

· Ericsson agrees that the application level mechanism is sufficient. 
· OPPO is not sure if the application layer can handle AS layer savings.  We can consider to trigger P2V transmission when there are vehicles close by.   Coolpad would like to have some time to give companies a chance to elaborate their views.  
· LG thinks that application layer is in charge of decoding the V2X messages so that the application layer could know whether there is nearby vehicle.
· Nokia wonders if companies have some firm solutions on how the application layer mechanisms work or are we just hoping that it is sufficient.  
· ZTE understand that for power saving UEs don’t need to receive the V2V messages.  
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1 Introduction


This document is a summary of the email discussion [96#63][LTE/V2X] – CBR.


[96#63][LTE/V2X] – CBR – CATT 



-
Email discussion will consider RAN1 agreements 



-
What is reported CBR and configuration?



-
Whether it applies to normal pool or exceptional pool



-
Type of reporting and when a report is triggered (periodical, event triggered) 



-
If event triggered what type of event is introduced



-
Filtering and triggering (TTT)



-
Deadline Thursday 19/01/2017


This email discussion mainly aims to gather open issues and companies’ views on the CBR open issues. Furthermore, this email discussion also captures the views as alternative solution of these open issues above which were proposed by companies in RAN2#96.


2 Discussion


In RAN1#86bis meeting, RAN1 had the following agreement regarding CBR[12]


Table 1. RAN1 agreements on the CBR [12]


			Agreements:


· Channel busy ratio (CBR) is defined for the congestion measurement over PC5 in V-UEs


· CBR is the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold observed during (working assumption: 100 ms).


· Only the sub-channels included in the resource pool are used for the measurement.


· FFS whether additional separated measurement is needed for SA pool.



· For a UE in Mode 3, the eNB indicates a set of resources on which the UE perform this measurement



· For a UE in Mode 4, the measurement is pool-specific.


· A UE measures at least on its current TX pool(s).


· FFS whether a UE measures on a pool which is not its current transmission pool.


· RAN1 will not optimize this measurement to address the case of multiple TX pools


· UE Reporting of CBR to eNB is supported



· Details up to RAN2 including any possible additional averaging at higher layer


· 








In addition, in RAN1 #87 meetings, some agreements were also made regarding to CBR[13]


Table 1. RAN1 agreements on the CBR [13]


			Agreement:


· Confirm the WA (100ms in absolute time) of CBR measurement duration:


· RAN2 can discuss whether any high layer operation is needed on CBR measurement.


· Additional measurement for SA pool is supported for SA-data non-adjacent case.


· A V-UE measures all the resource pools configured as transmission pools.


· FFS measurement on exceptional pools.


· It is up to RAN2 how to report multiple measurements.


· 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



· Transmission parameter (re)configuration based on CBR and priority are supported



· FFS which transmission parameters are (re)configured.


· FFS whether resource reselection is immediately triggered in the event of parameter adaptation


· 
An occupancy ratio metric is defined


· CR is defined as the total number of sub-channels used by the UE for its transmissions divided by the total number of configured sub-channels over a measurement period  of  [1000]ms 


· 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



· 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.


· Lookup table links CBR range with values of the transmission parameters for each PPPP



· Can be configured or preconfigured. Details up to RAN2. 



· Up to 16 CBR ranges are supported



· FFS details of UE behavior, e.g., 


· When the UE transmits MAC PDUs with different priorities.



· When and how the UE drops packet transmissions 


· Any possible impact on sensing and resource selection procedure (e.g., caused by CR_limit)











In the previous RAN2 meeting, RAN2 never had an available time period for the discussion on CBR. This email discussion captures open issues raised in the contributions in RAN2#96 [1][2][3][4][5][6][7][8][9][10][11], and the FFS in RAN1 agreement which is left for RAN2 to decide. 


Note: CR is defined in RAN1 however the detailed solution of how CR works is still under discussion in RAN1. This Email discussion excludes the CR related open issue. 



2.1 What is the content of the configuration to the UE by eNB?


The eNB should be able to configure the UE to perform CBR measurement and reporting. The following parameters are proposed in the papers of last meeting. 


a) Resource pool(s) UE should measure.


b) Mapping table among PPPP, CBR range, the set of radio-layer parameters links to CBR range  (e.g. Maximum transmit power，Range on number of retransmissions per TB , Range of PSSCH RB number , Range of MCS , Maximum limit on occupancy ratio, etc.).[4][9][10]
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Figure 1: illustration of the mapping table among PPPP, CBR range and radio parameters set


c) S-RSSI threshold[8]


d) CBR report configuration (e.g.  triggerType , report periodicity, threshold of event trigger, etc.)


e) other parameters?


			Company name


			Preferred option


			Comments





			Qualcomm


			a), b), c), d)


			Parameters is per pool, as RAN1 has agreed.









			Huawei


			a), b), c), d)


			a) and c) are configured for CBR measurement; d) is configured for CBR reporting; b) is configured for congestion control. 





			OPPO


			a), b), c), d)


			Agree with previous two comments. 





			ZTE


			a), b), c), d)


			b) c) could be configured via system information, while a) d) shall be configured via dedicated signalling.





			LGE


			c),d)


			a) should be necessary for measuring CBR. However, we think it is already part of sidelink resource configuration according to RAN1’s agreement ‘A V-UE measures all the resource pools configured as transmission pools’. Hence, additional signalling for a) is regarded not necessary in CBR configuration from our view.



Though we agree b) can be configured for autonomous Tx parameter adjustment as part of CBR configuration, we does not think b) is relevant for CBR measurement and reporting.





			CATT


			a) b) c) d)


			All parameters should be configured.





			Potevio


			a) b) c) d)


			Note that eNB may dedicate UE to perform CBR measurement on particular resource pool(s), as discussed in Section 2.12.








			Ericsson


			a), b), c), d)


			a), b), and d) are necessary for CBR measurement, the look-up table based congestion control, and CBR report from UE to eNB, respectively. c) S-RSSI is for CBR measurement at UE. As the CBR measurement result is only a ratio value, configuring c) by eNB helps the eNB in interpreting the reported CBR value from UE. 





			Samsung


			c), d)


			a) and b) are also needed for CBR measurement. However, a) may not be configured through CBR measurement and report configuration. UE can measure all resource pools in resource pool configuration.



b) does not have to be configured through CBR measurement and report configuration.  





			Nokia


			a), b), c), d)


			Although it is agreed by RAN1 that all Tx pools are measured by the UE a) may be needed to indicate whether other pools should be measured (e.g. exceptional pool). Anyways – CBR measurement configuration should be pool specific, so this will be signalled implicitly as well.





			Coolpad


			a)b)c)d)


			For b), if it is included, we suggest to clarify in the question description that the configuration is not only related to CBR measurement and reporting, but also congestion control.





			Intel


			b), c), d)


			For a), we agree with LG. For b), considering RAN1 decided “UE autonomous transmission parameter (re)configuration”, we think b) can be configured both system information (for idle) and RRC dedicated (for connected). 





			Interdigital


			a), b), c), d)


			CBR measurement configuration should be pool specific.  The mapping table can be provided by configuration to ensure flexibility.








Option a): 10 companies


Option b): 11 companies



Option c) and d): 13 companies



Rapporteur comment: All companies agree to support c) and d), and Rapporteur also assume that a clear majority of companies also support a) and b). 



Proposal 1: The eNB should be able to configure the UE to perform CBR measurement and reporting by configuring the following parameters to the UE. 



a) Resource pool(s) UE should measure.


b) Mapping table among PPPP, CBR range, the set of radio-layer parameters links to CBR range  (e.g. Maximum transmit power，Range on number of retransmissions per TB , Range of PSSCH RB number , Range of MCS , Maximum limit on occupancy ratio, etc.).



c) S-RSSI threshold


d) CBR report configuration (e.g.  triggerType , report periodicity, threshold of event trigger, etc.)


2.1.1 Message
 type for CBR measuremet/reporting configuration



How does the eNB indicate CBR measurement and reporting configuration? eNB can use RRC-dedicated signalling for CBR configuration or System Information for CBR measurement and reporting configuration.



Option 1: RRC dedicated signaling for CBR configuration.


Option 2: System information for CBR configuration.



Option 3: Both, RRC-dedicated / System information


			Company name


			Preferred option


			Comments





			Samsung


			3


			RRC dedicated signalling for RRC-Connected, System information for RRC-Idle 








			Nokia


			3


			This question seems to be similar to the ones in 2.9 and 2.12 and was added on a quite advanced stage of the e-mail discussion. Nevertheless, we think option 3 should be supported.





			Coolpad


			3


			





			Intel


			3


			If here talk about allowed set of values of radio-layer parameters to be adapted, we think it’s configured by both system information (for idle) and RRC dedicated (for connected). But if here talk about reporting configuration, we think it’s configured by RRC dedicated only. 





			Interdigital


			3


			Agree with Samsung.








Option 1: 0 company



Option 2: 0 company



Option 3: 5 companies



Rapporteur comment: All companies agree to support option 3. 



Proposal 2: The eNB configures CBR measurement to the UE by both RRC dedicated signaling and SIB. 



2.2 Whether the CBR configuration should be cell-basis, resource pool-basis or zone-basis?


In [8][1], it is indicated that since the CBR measurement is pool-specific as the agreement in RAN1, the configuration and report of CBR should also be pool-specific.


Note: In case the zone is configured in a cell, the pool-specific equals to zone-specific; in case zone is not configured in a cell, pool-specific equals to cell-specific.    


Also, In [3][7], it is suggested that since different resource pools are associated with different Zones and the coverage of zones may vary, it is reasonable for eNB to configure suitable threshold for each pool depending on the Zone settings. 



Option 1: the CBR configuration should be cell-basis


Option 2: the CBR configuration should be resource pool-basis



Option 3: the CBR configuration should be zone-basis



Option 4: the CBR measurement and reporting configurations a), c) and d) mentioned in subclause 2.1 can be configured per pool; whereas one CBR and Tx parameters mapping table can be configured across all configured pools (same as SL-PSSCH-TxConfigList for V2V)?


Option 5: The CBR configuration could be cell-basis, while the CBR report should be resource pool-basis.


Option 6: the CBR measurement and reporting configurations a), c) and d) mentioned in subclause 2.1 can be configured per pool (including zone); whereas one CBR and Tx parameters mapping table can be configured per zone or even per-UE.


			Company name


			Preferred option


			Comments





			Qualcomm


			2


			RAN1 has agreed to be per pool.





			Huawei


			4


			For CBR measurement and reporting, one pool can be seen as a measurement object. Similar to legacy Uu measurement, the measurement and reporting configuration can be associated with a measurement object (i.e. a pool). 


However, similar to SL-PSSCH-TxConfigList configured in V2V, the PSSCH Tx parameters which are mapped to CBR ranges and PPPPs can be configured across all the configured pools, not necessarily pool-specific.





			OPPO


			2


			Since RAN1 has agreed to be per pool, maybe it’s better for us just to follow RAN1 agreements.





			ZTE


			5


			It is agreed in RAN1 “For a UE in Mode 4, the measurement is pool-specific”. In our opinion, the CBR configuration could be cell-basis, while the CBR report should be resource pool-basis.





			LGE


			2


			According to the RAN1 agreement, the measurement is pool-specific so that it would be reasonable for the CBR measurement/report configuration to be pool-specific.





			CATT


			2


			RAN1 had sufficient discussion and draw the conclusion that the CBR measurement should be resource pool specific. The cell allocates the resources for mode 4 UEs by resource pools, one UE can select only one resource pool for resource selection. So the CBR configuration should be resource pool basis.





			Potevio


			2


			It makes sense that the “CBR configuration is pool-specific”, which is in line with RAN1 agreement that “CBR measurement is pool-specific”.





			Ericsson


			4


			We believe eNB should be able to configure CBR measurement for report over arbitrary pools per eNB’s interests. Thus, the CBR measurement configuration for report should be pool-specific. 



(Note, depending on the need of local congestion control, e.g. at higher layers of the UE, the UE should be able to perform CBR measurement over resource pool(s) that may be different from the configuration by eNB for CBR reporting.)



There is no need to configure mapping table for each pool.


   





			Samsung


			6


			We prefer to pool-based/zone-based CBR measurement and reporting configuration except for Tx parameters mapping table. For Tx parameter mapping table, we prefer to zone-based or UE-based configuration.


RRC-connected UEs can report geo-location and CBR to eNB, for UEs in mode 3, eNB can also know the resources used by these UEs, so eNB can possibly identify that some RRC-connected UEs may be major interference sources to other surrounding UEs. In this case it is also beneficial if eNB can configure dedicated mapping table to these UEs.  In this sense, configuring CBR to Tx parameters mapping table per zone, even per-UE is beneficial.



One simple example, assume congestion status in zone A and zone B are usually the same, however, zone A is close to another zone which is usually highly congested, while zone B is not. In this case, we think eNB should configure more conservative Tx parameters(e.g. lower max power) for UEs in zone A than those for UEs in zone B.



In a word, it seems beneficial if eNB can configure different UEs with same CBR range to use different Tx parameters for more flexible congestion control.





			Nokia


			2


			Configuration should be per pool as agreed by RAN1.





			Coolpad


			2


			Since the CBR measurement is pool-specific as the agreement in RAN1, the configuration and reporting of CBR being pool-specific is the most straightforward way.





			Intel


			2


			Agree with companies supporting option2.





			Interdigital


			4


			CBR measurement configuration should be configured per pool, since the measurement is per pool.  However, TX parameters should apply globally.








Option 1: 0 company



Option 2: 8 companies



Option 3: 0 company



Option 4: 3 companies



Option 5: 1 company



Option 6: 1 company



Rapporteur comment: a clear majority of 8 companies support option 2. 



Proposal 3: the CBR configuration should be resource pool-basis. 


2.3 Whether the CBR reporting should be separated by SA pool and Data pool?


In the last RAN1#87 meeting, it is agreed as follow. 



· Additional measurement for SA pool is supported for SA-data non-adjacent case.


Then here comes the question whether UE reports the CBR of SA pool and Data pool separately. 


Option 1: UE reports separate CBR over the set of resources SA and Data, respectively.


Option 2: UE reports united CBR over the set of resources SA and Data.


Note: in adjacent case SA and Data are combined together and it is impossible to distinguish SA and Data, so in adjacent case UE can only report a united CBR. This item only focuses on non-adjacent case. 


			Company name


			Preferred option


			Comments





			Qualcomm


			1


			Use 1 for non-adjacent case .Use 2 for adjacent case.





			Huawei


			2


			In term of CBR reporting, not clear why the adjacent case and the non-adjacent case should be different, given that for both cases the association of SA and data in a sub-channel is fixed.





			OPPO


			2


			We also don’t understand why the two cases need to be differentiated, maybe more clarification is needed. Currently, we consider option 2 is sufficient.





			ZTE


			1


			Given that “additional measurement for SA pool is supported for SA-data non-adjacent case”, it may be beneficial to report separate CBR measurements for SA-data non-adjacent case. 





			LGE


			1


			Agree with QC.








			CATT


			1


			We can follow the RAN1 decision. If measurement for SA pool is supported, CBR report for SA also should be supported. 





			Potevio


			1


			Agree with QC.





			Ericsson


			2


			Given the deterministic relation between SA and Data transmissions, we can not see any essential difference between the measured CBR in a SA-data adjacent case and the united CBR over the non-adjacent SA and data pools. Thus, we think option 2 is sufficient. 





			Samsung


			2


			By using option 2, we’re able to make specification simple.





			Nokia


			1


			There should be separate reports for SA and Data pools in non-adjacent case. The congestion levels in SA pool and data pool will be identical only if all data transmissions use just a single sub-channel, which is not always the case. In consequence SA pool utilization and Data pool utilization levels will differ, so separate measurement on each of them is required in order for the eNB to apply a proper action in case of congestion (e.g. re-dimension only one of the pools).


For adjacent case united CBR should be reported, but we understand the question does not address this scenario.





			Coolpad


			2


			No need to differentiate the two cases.





			Intel


			2


			To us, option2 seems working enough and simple.





			Interdigital


			2


			SA and data are used in combination, so the CBR measurement should reflect the measurement of both resources.








Rapporteur has to apologize for the unclear description whether this issue refers to adjacent case or non-adjacent case since Rapporteur has quoted the RAN1 agreement for Data-SA non-adjacent case, and Rapporteur added an additional note to clarify it is for non-adjacent case only. 



Option 1: 6 companies



Option 2: 7 companies



Rapporteur comment: no clear majority for this issue. Rapporteur would suggest RAN2 further discuss this issue in the conference call or even in the following RAN2#97 meeting.


Proposal 4: RAN2 is asked to further discuss whether UE reports the CBR of SA pool and Data pool separately for Data-SA non-adjacent. 


2.4 Whether it applies to normal pool or exceptional pool


Option 1: UE is requested to perform CBR measurement to normal pool only


Option 2: UE is requested to perform CBR measurement to exceptional pool only



Option 3: UE is requested to perform CBR measurement to both normal pool and exceptional pool



Option 4: it is up to eNB configuration which pool should be measured


Option 5: Normal pool is mandatory for measurement; exceptional pool measurement is up to eNB configuration



Note: option 5 is proposed because normal pool should be measured since it is the basic pool for transmission, all the UE shall transmit by normal pool, and exceptional pool only applies in some rare cases, constant measurement for exceptional pool will cause power of the UE in vain. 



Option 6: other options?


			Company name


			Preferred option


			Comments





			Qualcomm


			1


			Exceptional pool usage is temporary. There is no need to perform congestion control in this pool.





			Huawei


			4


			We assume that the CBR measurement configuration can be optionally configured for each pool. If configured, the UE shall perform CBR measurement and reporting.





			OPPO


			1


			Firstly, the CBR measurement should be performed for normal pool. Regarding the exceptional pool, since it’s used for temporary usage, the benefit to perform CBR measurement may need to be shown.





			ZTE


			5


			Considering that random selection is assumed to be used in exceptional pool, the CBR measurement and reporting on exceptional pool is beneficial to assist the eNB to adjust the exceptional pool based on the CBR report in order to reduce the resource collision. 





			LGE


			1


			Exceptional pool is for temporary use so that congestion control in exceptional pool does not seem necessary. Since random selection is only performed according to RAN2 agreement, the UE is required to additionally measure congestion level if CBR is required.





			CATT


			5


			Option 5 seems like the complementary solution and the detailed use case of option 4, we agree that the normal pool is mandatory for measurement (normal resource pool is configured in the CBR configuration in eNB), and it is up to eNB configuration for the UE to perform CBR measurement for exceptional pool. 





			Potevio


			1


			We do not think it is necessary for UE to perform CBR measurement on exceptional pool since it is just used temporarily. 





			Ericsson


			


			We think the question is no clear enough. What does “it” in the question “Whether it applies to …” refer to? Does “it” refer to



a).  the CBR measurement performed at UE, e.g. for the UE’s higher-layer congestion control? or


b).  the CBR measurement for reporting to eNB?


For case a), we think all transmission pools including the exceptional pools shall be measured to facilitate the local higher layer congestion control at UEs. (Option 3) 



For case b), we think eNB should be able to configure the pools over which UEs should report the measured CBR. These pools may include the exceptional pool, (Option 4)








			Samsung


			1


			The exceptional pool is used by UE in temporary cases e.g., HO, RLF. 





			Nokia


			3, 4


			eNB should be able to configure, which pools are to be be measured and when reports should be sent for all the pools including exceptional resource pool. Even though exceptional pool is only used for a short period of time it is important that this pool is dimensioned properly for it to serve its purpose efficiently. 





			Coolpad


			1


			Agree with QC.  As we have limited timeframe for this WI, we propose that RAN2 doesn’t consider optimization solution like CBR measurement in exceptional pools.





			Intel


			1


			Agree with the companies supporting option 1. 





			Interdigital


			1


			There should be no need to measure CBR for the exception pools, since these pools are used temporarily and there should be no need to reduce congestion on such pools. 








Option 1: 8 companies



Option 2: 0 company



Option 3: 1 company



Option 4: 2 companies



Option 5: 2 companies



Rapporteur comment: all companies agree to perform CBR measurement and report to normal resource pool. 



Moreover, 5 companies agree to perform CBR measurement and report to exceptional pool as well, on the contrary, 8 companies who choose option 1 expressed their concern that the exceptional pool is unnecessary to performed for CBR measurement and CBR report, given that the exceptional pool is a temporary used, even the usage for exceptional pool is random selection because RAN2 think sensing for a temporary pool won’t help, and this rationale may also apply to CBR as well. 


Proposal 5: UE is requested to perform CBR measurement and CBR report for normal resource pool. 


Proposal 6: RAN2 is asked to further discuss whether exceptional is necessary for CBR measurement and CBR report (eNB configurable or mandatory). 


2.5 When a report is triggered (periodical, event triggered)



In [1][8][4][11][5], companies proposed that the UE should report CBR periodically


In [1][11][8][2][5], companies proposed that the CBR reporting should be 
riggered with certain event


Option 1: the CBR reporting is triggered periodically.



Option 2: the CBR reporting is triggered by event.



Option 3: the CBR reporting is trigger both periodically and/or by event. It is up to eNB to configure whether the CBR reporting is triggered periodically and/or by event.



Option 4: other options?


			Company name


			Preferred option


			Comments





			Qualcomm


			1


			Only periodic reporting of CBR needs to be supported.





			Huawei


			1


			Periodic reporting can be supported as baseline, and other enhancements can be discussed in future.





			OPPO


			3


			Since the CBR reporting is mainly for congestion control, which is triggered by event normally not periodically, the event trigger mechanism need also to be supported in addition to periodical one. Furthermore, since the periodical reporting may need more resources consumed, it could be a better option if the eNB considers reporting efficiency is more important.





			ZTE


			3


			Both the two types could be supported up to the eNB configuration. 





			LGE


			3


			Since CBR information does not need to be reported unnecessarily, we think event based reporting is more appropriate.





			CATT


			3


			Companies provided different use cases for both CBR reporting periodically and by event. We believe these use cases are convincible and the CBR reporting is trigger both periodically and/or by event.





			Potevio


			3


			We believe that Option 3 is more flexible and adjustable in different scenarios. 





			Ericsson


			3


			eNB can configure the UE to report CBR either periodically or triggered by event. Please see our feedback to 2.6 for the type of events to be introduced.  





			Samsung


			3


			eNB can configure periodic reporting and/or event based reporting. 





			Nokia


			3


			Both periodical and event triggered reporting should be supported and configurable by the eNB.





			Coolpad


			3


			We think both periodic and event-triggered report should be supported.  Also, two approaches can be combined together, e.g., the CBR is periodically reported after it is triggered by certain event.





			Intel


			3


			





			Interdigital


			3


			eNB configurability provides the most flexibility.








Option 1: 2 companies



Option 2: 0 company



Option 3: 11 companies


Rapporteur comment: a clear majority of 11 companies agree that the CBR reporting is triggerred both periodically and/or by event. It is up to eNB to configure whether the CBR reporting is triggered periodically and/or by event, with only 2 companies think that CBR reporting is only triggered periodically. 


Proposal 7: the CBR reporting is trigger both periodically and/or by event. It is up to eNB to configure whether the CBR reporting is triggered periodically and/or by event. 


2.6 If event triggered what type of event is introduced (if event triggered is agreed in section 2.4)



In [8][3], it is suggested that two thresholds should be defined to trigger the CBR reporting, overloaded threshold and less-loaded threshold. The less-loaded threshold should be introduced because if CBR becomes lower than absolute threshold, only little part of resources is used. eNB can reduce V2X sidelink resources to manage the resources more efficiently. 


Option 1: the CBR event-triggered reporting is triggered by overloaded threshold.



Option 2: the CBR event-triggered reporting is triggered by less-loaded threshold.



Option 3: the CBR event-triggered reporting is triggered by both overloaded threshold and/or less-loaded threshold. The decision is up to eNB configuration. If the eNB configures overloaded threshold and/or less-loaded threshold to the UE, the CBR reporting will be trigger by overloaded threshold and/or less-loaded threshold.



Option 4: other options?


			Company name


			Preferred option


			Comments





			Qualcomm


			


			We think only periodical reporting is needed..





			Huawei


			


			Event-triggered reporting is an enhancement to save signaling, which can be discussed in a future release.





			OPPO


			3


			We consider both options are needed for eNB to optimize the resource efficiency especially when the resource is precious in overloaded case.





			ZTE


			3


			Both overloaded and less-loaded event could be supported for the purpose of congestion control and resource utilization efficiency respectively. 





			LGE


			3


			Both events are necessary for adjusting the Tx parameter appropriately.





			CATT


			3


			We think both overloaded threshold and less-loaded threshold are required because the overloaded threshold can be used to enable the network to be aware that the resource pool is overloaded, thus the network shall enlarge the resource pool; the less-loaded threshold can be used to enable the network to be aware that the resource pool is inefficiently used,  the network can decrease the resource pool. 





			Potevio


			3


			Since we think event-triggered report is required in Section 2.5, it is reasonable that both over-loaded and less-loaded threshold are necessary for the sake of triggering such event-triggered report, so that the network can make adjustments accordingly.





			Ericsson


			3


			Trigger event by overloaded threshold allows eNB to acquire information and react to the channel congestion, whereas trigger event by less-loaded threshold allows the eNB to acquire information for less loaded channel resource for potential redesign of channel resource pools. 





			Samsung


			3


			We think that eNB is able to manage the resource effectively by configuring both overloaded threshold and less-loaded threshold. 





			Nokia


			3


			Both events are useful for eNB to manage the resource configuration efficiently.





			Coolpad


			3


			Both two types of thresholds should be supported in order to adapt the allowed mapping radio-layer parameters by eNB.





			Intel


			3


			





			Interdigital


			3


			Agree with the comments from Ericsson.








Option 1: 0 company



Option 2: 0 company



Option 3: 11 companies


Rapporteur comment: all companies agree that the CBR event-triggered reporting is triggered by both overloaded threshold and/or less-loaded threshold except 2 companies didn’t agree with event triggered in the previous issue item 2.5. The decision is up to eNB configuration. If the eNB configures overloaded threshold and/or less-loaded threshold to the UE, the CBR reporting will be trigger by overloaded threshold and/or less-loaded threshold. 



Proposal 8: the CBR event-triggered reporting is triggered by both overloaded threshold and/or less-loaded threshold. The decision is up to eNB configuration. If the eNB configures overloaded threshold and/or less-loaded threshold to the UE, the CBR reporting will be trigger by overloaded threshold and/or less-loaded threshold.


2.7 Filtering



In [8][1], it is proposed that CBR can reuse layer 3 filtering to reduce the impacts due to the measurement noise.




Option 1: reuse layer 3 filtering for V2X CBR measurement report.


Option 2: not to reuse layer 3 filtering (please indicate other solutions). 


			Company name


			Preferred option


			Comments





			Qualcomm


			1


			For CBR measurement report, reuse the existing Layer 3 filtering scheme





			Huawei


			1


			





			OPPO


			1


			





			ZTE


			1


			





			LGE


			1


			





			CATT


			1


			





			Potevio


			1


			





			Ericsson


			1


			The Layer-3 filtering function defined in TS 36.331 is similar to the one used in SAE J2945-1 for smoothing the channel busy percentage (CBP) in congestion control for Basic Safety Service (BSM) message transmission in the U.S. Therefore, we support to reuse the layer-3 filtering for V2X CBR measurement report. 





			Samsung


			2


			No need to apply L3 filtering for CBR (similar with the case of LAA channel occupancy measurement)





			Nokia


			1


			





			Coolpad


			1


			





			Intel


			1


			





			Interdigital


			1


			








Option 1: 12 companies



Option 2: 1 company



Rapporteur comment: a clear majority of 12 companies select option 1, to reuse layer 3 filtering for V2X CBR measurement report.


Proposal 9: reuse layer 3 filtering for V2X CBR measurement report.


2.8 TimetoTriggering (TTT)



In [8][1], it is proposed to reuse TimeToTrigger for V2X CBR measurement report.


Option 1: reuse TimeToTrigger for V2X CBR measurement report.


Option 2: not to reuse TimeToTrigger (please indicate other solutions). 



			Company name


			Preferred option


			Comments





			Qualcomm


			


			This reporting is not related to any critical operation. TTT is not as important as in the legacy case, e.g., handover. Since we think periodic reporting is used anyway, there is no need for using a TTT scheme.





			Huawei


			2


			It is not necessary to use TTT if there is no event triggering.





			OPPO


			1


			We consider TTT is important for CBR measurement reporting, considering the congestion may lead to blockage for significant message.





			ZTE


			1


			Reuse TTT for CBR reporting if event triggering is supported. 





			LGE


			1


			It is necessary for event based CBR reporting.





			CATT


			1


			Since we suggest event triggered CBR report should be included, we think we can reuse TTT.  





			Potevio


			1


			TTT can be reused in case of event-trigger CBR report.





			Ericsson


			1


			TimeToTrigger is necessary for acquiring reliable change of CBR, particularly considering the short (100 ms) measurement interval of CBR and for event-triggered reporting. 





			Samsung


			1


			It is necessary for event based triggering 





			Nokia


			1


			TTT is useful for event triggering.





			Coolpad


			1


			TTT could be one event-triggered mechanism for CBR report.





			Intel


			1


			





			Interdigital


			1


			Agree with the previous comments.








Option 1: 11 companies



Option 2: 1 company



1 company didn’t express view since didn’t support event triggered CBR reporting.  



Rapporteur comment: a clear majority of 11 companies select option 1, to reuse TimeToTrigger for V2X CBR measurement report, the other 2 companies express different view since they don’t support event triggered. 


Proposal 10: reuse TimeToTrigger for V2X CBR measurement report.


2.9 If the RRC IDLE UE is requested to perform CBR reporting



In [8], it is proposed that whether V2X UE in RRC_IDLE mode reports CBR is up to UE implementation.


In[1][4], it is proposed that the UE in RRC_IDLE only follows the configuration of eNB
to transmit PC5-based V2X within the associated allowed transmission parameters, rather than to report the CBR. [2]There is no need for the RRC_IDLE UEs to setup RRC connection and report their respective CBR measurement;


Moreover, in case the eNB can’t have the CBR report for a specific zone/resource pool/cell/SA pool, since there may be no RRC_CONNECTED UE in these areas, the eNB may request the RRC_IDLE UE to establish RRC connection to report CBR. 


Option 1: There is no need for the RRC_IDLE UEs to setup RRC connection and report their respective CBR measurement


Option 2: the eNB can configure the RRC_IDLE UE to establish RRC connection to report CBR. 



Option 3: leave it to UE implementation.



Option 4:  The eNB can configure the CBR measurement and reporting configuration for RRC_IDLE UEs



			Company name


			Preferred option


			Comments





			Qualcomm


			1


			





			Huawei


			1


			Normally, if there is no RRC_CONNECTED UE, it means that the load is not high, so CBR measurement reporting is not necessary in this case. Therefore, only RRC_CONNECTED UEs reporting CBR seems sufficient.





			OPPO


			2


			It’s possible that no UE is working in Connected, e.g. working in PC5 mode, therefore, it’s reasonable to allow the IDLE UE to report the CBR.





			ZTE


			1


			The eNB could configure RRC_CONNECTED UE to perform CBR measurement and reporting on the V2X pool used by RRC_IDLE UE in order to assist the eNB to adjust the resource pool for RRC_IDLE UE and improve the resource utilization efficiency. 





			LGE


			1


			In a typical scenario, it would be probable that the network could know the CBR level through RRC connected UEs.





			CATT


			3


			For V2X UE in RRC_IDLE state, it needs to setup RRC connection to do measurement report. It will exhaust many signaling overhead. Since UE itself can do DCC at its upper layer based on CBR measurement, for some cases, CBR measurement report to eNB isn’t needed. Consideration on the analysis above, whether V2X UE in RRC_IDLE reports CBR is up to UE implementation.





			Potevio


			1


			We do not see a necessity for RRC_IDLE UE to establish RRC connection to report CBR.





			Ericsson


			1


			We suggest to avoid switching UE from RRC_IDLE to RRC_CONNECTED mode only because of CBR measurement report to eNB. 





			Samsung


			3, 4 


			It is UE implementation to measurement CBR and to report its measurement to eNB. 



However CBR measurement/report configuration for the resource pool for idle mode UEs should be configured. 








			Nokia


			2, 4


			When Mode-4 V2X sidelink communications is used the V-UEs are likely to be in RRC Idle state, so there may be no RRC Connected UEs to report the measurement. Thus, eNB should be able to configure/request reporting from RRC Idle UEs in such cases.





			Coolpad


			2


			Option 2 could address the case that the eNB has none of the CBR report for specific pool(s), since there may be no RRC_CONNECTED UE in these areas.





			Intel


			1


			Agree with the companies supporting option 1.





			Interdigital


			1


			We don’t think having CBR measurements from IDLE UEs merits the overhead of moving to RRC_CONNECTED to report them.  








Option 1: 8 companies



Option 2: 3 companies



Option 3: 2 company


Option 3: 2 company



Rapporteur comment: a unclear majority of 8 companies choosed option 1 who think there is no need for the RRC_IDLE UEs to setup RRC connection and report their respective CBR measurement; 5 companies think the eNB shall be able to configure the RRC_IDLE UE to report CBR and 2 company think this should be left to UE implementation. In this comparison, RAN2 need to further discuss this issue.  


Proposal 11: RAN2 is asked to further discuss whether the eNB should be able to configure the RRC_IDLE UE to report CBR, and the UE behaviour whether the UE should enter RRC_CONNECTED to report CBR or leave it to UE implementation.



2.10 Message type for CBR reporting



In [1], it is proposed to use RRC signaling for CBR reporting since the triggering condition would be written in RRC specification.



Maybe MAC CE can also be use to report CBR.



Option 1: RRC signaling for CBR reporting


Option 2: MAC CE for CBR reporting


Option 3: other options?


			Company name


			Preferred option


			Comments





			Qualcomm


			1


			CBR measurement report is not delay sensitive so there is no urgency to report it with MAC CE. Using RRC signaling is fine.





			Huawei


			1


			Agree with Qualcomm. 


We slightly prefer to report it in SidelinkUEInformation message.





			OPPO


			1


			Agree with previous comments.





			ZTE


			1


			Agree with QC. 





			LGE


			1


			Agree with QC.





			CATT


			1


			Agree with QC





			Potevio


			1


			





			Ericsson


			1


			RRC signalling for CBR reporting allows us to reuse the existing measurement report framework and finalizing the specification work with in the tight time schedule for the LTE-V2X WI. 





			Samsung


			1


			Agree with QC.





			Nokia


			1


			





			Coolpad


			1


			





			Intel


			1


			





			Interdigital


			1


			








Option 1: 13 companies



Option 2 : 0 company



Rapporteur comment: all companies support option 1


Proposal 12: CBR report should be carried in RRC signaling.



2.11 How to configure the out of coverage UE



In [8], it is proposed to pre-configure the S-RSSI threshold for out of coverage UE


The pre-configured parameters for out of coverage UE


a) S-RSSI threshold


b) Mapping table among PPPP, CBR range, the set of radio-layer parameters links to CBR range  (e.g. Maximum transmit power，Range on number of retransmissions per TB , Range of PSSCH RB number , Range of MCS , Maximum limit on occupancy ratio, etc.) illustration of the mapping refers to figure 1.[4][9][10]


c) resource pool to be measured


d) parameters?



e) No need to pre-configure any CBR parameter.


			Company name


			Preferred option


			Comments





			Qualcomm


			a)  b) c)


			All parameters are needed as same as those included in the Question 1 except reporting configuration, there is no reporting configuration required for out-of-coverage case.





			Huawei


			a), b)


			Measurement configuration S-RSSI is needed for CBR measurement of pre-configured pools. It is up to implementation which pre-configured pools are to be measured.





			OPPO


			a), b), c)


			Agree with Qualcomm





			ZTE


			a), b), c)


			Agree with QC. 





			LGE


			a), b)


			c) should be necessary for measuring CBR. However, we think it is already part of sidelink pool configuration according to RAN1’s agreement ‘A V-UE measures all the resource pools configured as transmission pools’. Hence, additional pre-configuration on pool is regarded not necessary in CBR configuration from our view.





			CATT


			a) b)
, c)


			Pre-configuration parameters should have the set of parameters in eNB configuration 





			Potevio


			a) b)


			This question is relevant to Question 1. However, for the out-of-coverage case, it is implicit that the CBR measured pool would be equivalent to the pre-configured resource pool.





			Ericsson


			a), b) 


			We prefer both a) and b). a) is required for CBR measurement at UE and b) is necessary for the look-up table based congestion control. It is up to implementation and the demand from higher layer congestion control which pools are to be measured.





			Samsung


			a), b)


			c) is not necessary to configure since a), b) can be applied to all pre-configured pools.





			Nokia


			a), b), c)


			We agree with the view that the measurements should be applied on all pre-configured and currently used Tx resource pools.





			Coolpad


			a) b)c)


			Agree with QC.





			Intel


			a), b)


			a) and b) based on our previous response in Q1





			Interdigital


			a), b)


			Agree with Ericsson.








Option a) and b): 13 companies



Option c): 6 company



Rapporteur comment: all companies support option a) and b).



6 companies also think parameter c) should also be pre-configured and 6 companies object to preconfigure the resource pool to be measured. It is suggested to pre-configure parameter a) and b), and further discuss whether resource pool to be measured shall be pre-configured or not. 


Proposal 13: the following parameters should be pre-configured for UE to use in case the UE is out of coverage:


a) S-RSSI threshold


b) Mapping table among PPPP, CBR range, the set of radio-layer parameters links to CBR range  (e.g. Maximum transmit power，Range on number of retransmissions per TB , Range of PSSCH RB number , Range of MCS , Maximum limit on occupancy ratio, etc.) illustration of the mapping refers to figure 1.


Proposal 14: RAN2 is asked to further discuss whether resource pool to be measured shall be pre-configured for out of coverage UE or not.


2.12 How to indicate the pools to be reported by RRC_CONNECTED UEs?



In SIB21, the Tx pools are configured in v2x-CommTxPoolNormalCommon and v2x-CommTxPoolExceptional. The UE in RRC_CONNECTED may be configured with pools in poolToAddModList-r14 for Mode 4 or v2x-SchedulingPool for Mode 3. 


How does the eNB indicate which pools the UE should report? And how does the UE report the CBR measurements associated with a specific pool?


a) Each pool configured in SIB21 and the dedicated signalling is configured with an identity. CBR measurements of all the pools should be reported by the UE, and each measurement result is associated with a pool indentity.


b)  Each pool configured in SIB21 and the dedicated signalling is configured with an identity. The reporting configuration is optionally configured for each pool. The UE only reports those pools with reporting configuration, and the CBR measurement reports are associated with pool identities.


c) The pool(s) configured in dedicated signalling is candidate for reporting. If periodic reporting is configured, CBR measurements of all the pools should be reported by the UE. If event triggered reporting is configured, CBR measurements of all the pools where an event is triggered should be reported by the UE.


d) Reuse the legacy LTE measurement and report framework: RRC dedicated signalling is used to carry measurement object and report configuration for CBR, and the measurement results are associated with the measurement ID which links to the CBR measurement object and CBR report configuration.


			Company name


			Preferred option


			Comments





			Huawei


			b)


			





			OPPO


			a)


			Option a) is much simpler.





			ZTE 


			a)


			The eNB could configure a list of pools which needs to perform CBR measurement, the UE could report the measurement result and associated pool index on resource pool basis 





			LGE


			c)


			We think CBR reporting is only applied to RRC connected UE. For RRC connected UE, transmission pools are configured in dedicated signalling. Thus, we think only those pools are candidate for CBR reporting according to RAN1 agreement.





			CATT


			b)


			There shall be a possibility for the eNB to configure some of the pools are requested to report CBR some are not requested to report CBR





			Potevio


			c)


			Agree with LGE.





			Ericsson


			d)


			Only RRC-Connected Ues report the CBR and the measurement configuration and report configuration should be done by RRC dedicated signalling, which is fully under network control.





			Samsung


			a) & b)


			UE may report all pools configured in broadcast/dedicated signalling in periodic or event-based. Also eNB can configure some pools to be reported in period or event-based. 





			Nokia


			b)


			It is important to choose Ues for reporting carefully in order to obtain most credible results and avoid signalling surge at the same time. Also, it might be beneficial to trigger reporting from RRC Idle Ues in some cases as mentioned in our comment in section 2.9, so option b) is most appropriate one.





			Coolpad


			a)


			According to RAN1 agreements, “a V-UE measures all the resource pools configured as transmission pools, FFS measurement on exceptional pools.”. So we suggest to clarify in option a)  that all pools are referring to normal transmission pools (exceptional pools are FFS).  





			Intel


			a) 


			a) seems most straight-forward option to me. However we think reporting is done only for RRC connected, so SIB21 doesn’t need to be considered. 





			Interdigital


			d)


			Reporting should be in-line with measurements in LTE, since it applies only to UE in RRC_CONNECTED.








Option a): 5 companies



Option b): 4 companies



Option c): 2 companies



Option d): 2 company


Rapporteur comment: no clear majority in selection. RAN2 is asked to further discuss how to indicate the pools to be reported by RRC_CONNECTED UEs 


Proposal 15: RAN2 is asked to further discuss how to indicate the pools to be reported by RRC_CONNECTED UEs.


3 Email discussion results


3.1 Summary


Proposal 1: The eNB should be able to configure the UE to perform CBR measurement and reporting by configuring the following parameters to the UE. 



a) Resource pool(s) UE should measure.


b) Mapping table among PPPP, CBR range, the set of radio-layer parameters links to CBR range  (e.g. Maximum transmit power，Range on number of retransmissions per TB , Range of PSSCH RB number , Range of MCS , Maximum limit on occupancy ratio, etc.).



c) S-RSSI threshold


d) CBR report configuration (e.g.  triggerType , report periodicity, threshold of event trigger, etc.)


Proposal 2: The eNB configures CBR measurement to the UE by both RRC dedicated signaling and SIB. 


Proposal 3: the CBR configuration should be resource pool-basis. 



Proposal 4: RAN2 is asked to further discuss whether UE reports the CBR of SA pool and Data pool separately for Data-SA non-adjacent. 


Proposal 5: UE is requested to perform CBR measurement and CBR report for normal resource pool. 


Proposal 6: RAN2 is asked to further discuss whether exceptional is necessary for CBR measurement and CBR report (eNB configurable or mandatory). 


Proposal 7: the CBR reporting is trigger both periodically and/or by event. It is up to eNB to configure whether the CBR reporting is triggered periodically and/or by event. 


Proposal 8: the CBR event-triggered reporting is triggered by both overloaded threshold and/or less-loaded threshold. The decision is up to eNB configuration. If the eNB configures overloaded threshold and/or less-loaded threshold to the UE, the CBR reporting will be trigger by overloaded threshold and/or less-loaded threshold.


Proposal 9: reuse layer 3 filtering for V2X CBR measurement report.


Proposal 10: reuse TimeToTrigger for V2X CBR measurement report.



Proposal 11: There is no need for the RRC_IDLE UEs to setup RRC connection and report their respective CBR measurement.



Proposal 12: CBR report should be carried in RRC signaling.



Proposal 13: the following parameters should be pre-configured for UE to use in case the UE is out of coverage:


a) S-RSSI threshold


b) Mapping table among PPPP, CBR range, the set of radio-layer parameters links to CBR range  (e.g. Maximum transmit power，Range on number of retransmissions per TB , Range of PSSCH RB number , Range of MCS , Maximum limit on occupancy ratio, etc.) illustration of the mapping refers to figure 1.


Proposal 14: RAN2 is asked to further discuss whether resource pool to be measured shall be pre-configured for out of coverage UE or not.


Proposal 15: RAN2 is asked to further discuss how to indicate the pools to be reported by RRC_CONNECTED UEs.


3.2 Recommendations


4 References



[1] R2-168765
Channel busy ratio reporting
LG Electronics Inc.
discussion



[2] R2-167932
On CBR Measurement and Reporting
Huawei, HiSilicon
discussion



[3] R2-167484
Discussion on the threshold of UE congestion control report
Guangdong OPPO Mobile Telecom.
discussion



[4] R2-167935
Congestion Control for PC5-based V2X
Huawei, HiSilicon
discussion



[5] R2-168071
Discussions on congestion control
Samsung Electronics Co., Ltd
discussion



[6] R2-168097
Geo-location reporting for densely deployed V2X communications
Samsung R&D Institute UK
discussion


[7] R2-168044
Congestion control in zone-based resource pool
Samsung Electronics
discussion


[8] R2-168106
CBR Measurement and Report
CATT
discussion



[9] R2-168229
Congestion control for the case with high density of UEs
Fujitsu
discussion



[10] R2-168593
Congestion control for V2V
Qualcomm Incorporated
discussion



[11] R2-168640
Congestion Control for Sidelink-based V2X
Ericsson
discussion


[12] R1-1611066(R2-167422) LS on RAN1 agreements potentially related to RAN2/4 in LTE-based V2X services


[13] R1-17xxxxx, Draft Report of 3GPP TSG RAN WG1 #87 v0.1.0, Reno, USA



�[Samsung] There should be specified where CBR measurement and reporting configuration are carried.




�[Samsung] Please clarify whether this option excludes CBR operation for zone-basis




[CATT]Please refer the note: In case the zone is configured in a cell, the pool-specific equals to zone-specific; in case zone is not configured in a cell, pool-specific equals to cell-specific.




�[Samsung] Please clarify whether zone includes normal resource pool-basis




�We understand this filtring is only for CBR measurement report, not for applying the actual congestion control algorithm(s). This needs to be clarified in the question.




�Why not apply filtering to the actual congestion control, i.e., CBR mapping to PSSCH transmission parameters?




�I kinda think that option 4 is a complementary of option 2, or Samsung’s initial intention is option 4 is a combination of option2 and option3? If so, I would take companies who select option4 as option 2




�同意
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1 Introduction


This document is a summary of the email discussion [96#60][LTE/V2X] -  V2P


[96#60][LTE/V2X] – V2P (PC5) - QC



-
Pool configuration (shared or dedicated)



-
How the UE is configured with sensing or random selection 



-
List possible V2X potential enhancements for power saving (including proposals from this meeting only)



-
Deadline: Thursday 19/01/2017 


This email discussion mainly aims to collect companies’ perspectives on how to support V2P services as required by revised V2X WID [1]. Particularly, the discussion will be carried out based on related agreements and working assumptions already reached by RAN1. 



2 Discussion


In the revised WID [1] for LTE-based V2X, the support of V2P services is one of the objectives:



			3) To specify enhancements for support of V2P service:


a) Random resource selection for P-UEs potentially on the PC5 resource pool shared with V-UE transmissions, with additional study on sensing operation during a limited time for P-UEs [RAN1, RAN2]


b) Authorization for pedestrian UEs, if necessary [RAN3, RAN2 if needed]









In RAN1 #86 meeting, RAN1 achieved the following agreements regarding the resource pool for P-UE to use random selection and partial sensing.



Table 1. RAN1#86 agreements on the resource pool for P-UE to use random selection and partial sensing


			Agreements:


· The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability



· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted



· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools



· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted



· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes



· Details of P-UE partial sensing are FFS



· V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection



· FFS whether support of partial sensing is mandatory for P-UEs with sidelink Rx capability



· FFS under what conditions a P-UE that supports partial sensing uses partial sensing



· If a P-UE uses partial sensing, details of resource pool FFS








In addition, during RAN1 #86b and #87 meetings, some


In RAN1 #87 meeting, RAN1 further agreed to consider the following agreements for V2P:


Table 2. RAN1#87 agreements on P2V transmission and sensing]


			Agreements:


· P-UE performing partial sensing or random selection does not transmit SLSS/PSBCH.



·  (Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation).



· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection.



· Support of partial sensing is up to UE capability.



· P-UE does not support resource reservation interval shorter than 100 ms.



· When P-UE makes resource selection/reselection decision at TTI m, the possible candidates resources, i.e., Y subframes, are selected in [m+T1, m+T2]



· The minimum allowed value of Y is (pre)configured. Selection of Y subframes is up to P-UE implementation.



· For any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k



· The set of k is (pre)configured with each element in the range [1, 10].



· P-UE sensing behavior is FFS when the short period is supported in the TX pool of the P-UE



· FFS when the P-UE starts sensing



· 








In the last several RAN2 meetings, RAN2 has not get online time for the discussion on V2P. This email discussion tries to captures the RAN2-related open issues given the available RAN1 agreements. The questions are categorized in the following three aspects:



· Pool configuration (shared or dedicated)



· How the UE is configured with sensing or random selection 



· Possible V2X potential enhancements for power saving (including proposals from [4][5][6][7])


2.1 Pool Configuration (shared or dedicated)


First, it is worth clarifying that the “shared or dedicated” issue is applicable to transmission resource configurations. For P-UEs with RX capability, if need receive V2P transmission, they will listen to the RX pool(s) used by V-UEs anyway. So the discussion is limited to whether P-UE is to be configured with dedicated TX resource pool or a common TX resource pool with that of V-UE. Here, a dedicated pool means a pool which is non-overlapping with other TX pool(s). For this issue, as indicated in Table 1, RAN1 has already agreed the following:



· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools”.


· If a P-UE uses partial sensing, details of resource pool FFS


From RAN2 point of view there are cases when eNB prefers to allocate separate physical resources compared to V2V resources. So, what is important is to introduce signalling mechanism so that eNB can advertise P2V resource pool configuration. Whether this pool points to same physical resource as V2V pool or not is eNB implementation and configuration choice. 


· Question 1:  eNB may provide resource pool configuration for P2V in broadcast/dedicated signalling. Whether this pool configuration points to same physical resources as V2V pool or not is eNB choice. Do you agree this proposal?


a) Yes.



b) No



c) Other.


Reasons behind the reply are always appreciated.


			Companies are invited to provide views below for Question 1





			Companies


			Preferred options


			Comments if any





			Ericsson 


			a)


			Network should be able to configure the P2V pool which is (fully or partly) overlapped with V2V pool or not. 





			Huawei


			a)


			We think that the pool configurations for P2V via SIB and dedicated signaling should both be supported. However, there seems to be no need to designate that P2V pool(s) is/are necessarily shared with or dedicated apart those V2X pools. Whether to configure P2V pool(s) that are overlapping or non-overlapping with V2X pools is up to eNB implementation.





			Qualcomm


			a)


			The eNB signaling is needed anyway in regardless of P2V pools overlap with V2V pools or not.





			Coolpad


			a)


			Agree that it should be network configuration whether a pool used by P-UEs overlaps with other pools, and both SIB and RRC signaling of pool configuration should be supported.





			Samsung


			a)


			Resource pool configuration for P2V can be signaled by eNB through broadcast or dedicated signaling. 



We prefer to configure separate resources for P2V compared to V2V.





			Nokia


			a)


			Resource pool configuration for P2V should be similar as that for V2V.  It is up to eNB implementation whether dedicated or shared physical resources is allocated to P2V pool.





			ZTE


			a)


			We think eNB can make a good configuration of the P2V pools.





			CATT


			a)


			Since RAN1 agreed that the resource pool for V2P can overlap with the V2V resource pool, thus introducing a specific V2P resource pool is necessary. 





			OPPO


			a)


			We consider eNB could handle this problem on its own no matter the pool(s) for P2V is overlapping or non-overlapping with the pool(s) for V2X.





			Intel


			a)


			It is reasonable for the network to configure it. 





			Sony


			a)


			We think such pool configuration signalling for P-UEs is beneficial and necessary.





			LGE


			a)


			This is aligned with RAN1 agreement.





			Interdigital


			a)


			We think network configuration allows for more flexibility.





			ITL


			a)


			





			Kyocera


			a)


			Introduction of both broadcast and dedicated signalling will be useful and whether it overlaps with V2V pool is up to NW implementation.



Broadcast signalling will enable P-UE in IDLE state to perform P2V transmission, and dedicated signalling will enable eNB to provide the optimized configuration for each P-UE.








Option a): 15 companies


Option b): 0 companies



Option c) : 0 companies



Rapporteur comment: All companies agree to support option a) 



Proposal 1: eNB may provide resource pool configuration for P2V in broadcast/dedicated signalling. Whether this pool configuration points to same physical resources as V2V pool or not is eNB choice. 



Assuming the answer for Question 1 is “yes”, the associated “permissions” with those configured transmission resources need also be configured by eNB for P2V operation. This is because RAN1 has agreed that “the specification supports the possibility to configure pools in which random selection by P-UEs is not permitted ". Therefore, the pools (at least) may be permitted to use for random selection or not. RAN1 also has following agreement “(Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation).” In general, RAN2 could decide what kinds of permission(s) could be associated with the configuration of transmission resources. One of the legitimate question is that whether permission for partial sensing is also need to be included. Thus, we formulate the second question as follow: 


· Question 2:  Which permissions for the P2V transmission resources shall be configured by eNB?


a) Only one permission to indicate whether random selection is allowed or not.


b) More than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool.



c) Other.



Reasons behind the reply are always appreciated.



			Companies are invited to provide views below for Question 2





			Companies


			Preferred options


			Comments if any





			Ericsson


			b)


			According to RAN1#87 agreements, (pre)configuration indicates whether a P-UE uses partial sensing only, random selection only, or either of the two. Therefore, permissions on both random selection and partial sensing are needed 





			Huawei


			b)


			We think an indication of whether to allow “partial sensing only”, “random selection only” or “either of the two” is needed and can be (pre)configured in a pool-specific way, i.e. a P2V pool can be (pre)configured with an associated indication on how a P-UE can select resources in this pool.  In this way, if the eNB wants a UE to use any one of these 3 ways of resource selection, it can simply configure the UE with the pools with the corresponding indication, so as to meet RAN1’s agreement that “(Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two” 





			Qualcomm


			b)


			Agree with Ericsson and Huawei





			Coolpad


			b)


			Option b is consistent with RAN1 agreements.





			Samsung


			b)


			Three types of permission (random selection, partial sensing, either random selection or partial sensing) are necessary according to UE’s RX capability.





			Nokia


			b)


			This is aligned with RAN1 agreement





			ZTE


			b)


			Permissions for both random selection and partial sensing are needed. A P-UE is instructed to use random selection only when configured with a pool associated with permission “random selection” only, and a P-UE is instructed to use partial sensing only when configured with a pool associated with permission “partial sensing” only. While a P-UE is instructed to use either random selection or partial sensing when configured with both the two kinds of pools. It is better that the pool used for P-UEs with random selection should be separated from the pool used for P-UEs with partial sensing, in order to avoid resource collision between P-UEs with different resource selection mode in one P2V resource pool.






			CATT


			b)


			All these three permissions are necessary, these permissions can be indicated by instructing UE the selection mode of the V2P resource pool. 





			OPPO


			b)


			Agree to have these three permissions which is aligned with RAN1 agreements.





			Intel


			b)


			It seems most flexible option to cover all cases. 





			Sony


			b)


			Agree with Ericsson and Huawei’s view.





			LGE


			b)


			This is aligned with RAN1 agreement.





			Interdigital


			b)


			These seems to be inline with RAN1 agreements.





			ITL


			b)


			





			Kyocera


			b)


			Agree with Ericsson and Huawei.








Option a): 0 companies


Option b): 15 companies



Option c): 0 companies



Rapporteur comment: All companies agree to support option b) 



Proposal 2: More than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool. 



Another related question regarding the P2V transmission resource configuration is that whether signalling of multiple P2V resource pools be supported. For example, if a network wants random selection P-UEs to use a pool separated from the P-UEs with partial sensing, it need have multiple pools configured. On the other hand, configuring a single P2V TX pool has the benefit of reduced signalling overhead. 


· Question 3:  From signalling design perspective, shall only one pool be allowed in the network configuration in SIB21 or multiple pools for P2V transmissions are allowed to be indicated by the network configuration in SIB21?



a)
Only a single pool is allowed to be configured for P2V transmission;



b)
Multiple resource pools or a single pool may be configured
, depending on eNB implementation.








c) Multiple resource pools may be configured, and at least 1 resource pool allowing random resource selection should be configured so as to accommodate P-UEs without partial sensing capability. 


d)
Others. 


Reasons behind the reply are always appreciated.



			Companies are invited to provide views below for Question 3





			Companies


			Preferred options


			Comments if any





			Ericsson 


			 c)



			In broadcast signaling, multiple types of pools could be included, in order for the UEs to select the pools for random selection only, for partial sensing only, or for either of the two, based on the UE Rx capability. In order to support idle P-UE of which the Rx capability is unknown to the NW, at least the resource pool allowing random resource selection should be configured. So option c provided by Samsung is more rigorously to us.





			Huawei


			 b)



			How many P2V pool(s) can be configured looks like an eNB implementation issue. An eNB may want to configure only one pool with only “random selection” or “partial sensing” allowed, whereas another eNB may like to configure multiple pools which may respectively support random selection only, partial sensing only and both. We should not limit the number of pools in the specification. 





			Qualcomm


			b)


			I think option b) does not exclude single pool configuration. The eNB configuration can allow multiple pools for UE to choose from. 





			Coolpad


			b)


			The number of configured TX pools should be decided by eNB.





			Samsung


			c)


			V2X originates from car safety or pedestrian safety purpose. Hence, it is crucial to avoid collision and reduce packet delivery latency. We think that separating the resource pool for random selection from the resource for partial sensing could be suitable to avoid the collision if possible. 



We also think it should be configurable to disallow P-UEs with partial sensing capability to use pool for random resource selection only (e.g. through the configuration of a CBR threshold), so as to avoid too many P-UEs concentrate in the pool.





			Nokia


			b)


			Can be rephrased to “More than one resource pool can be configured”





			ZTE


			c)


			Align with answer of Question 2, multiple resource pools should be configured in broadcast signaling (e.g. at least two pools should be configured that one is for random selection and the other one is for partial sensing) to support for both P-UEs with random selection and P-UEs with partial sensing in RRC_IDLE state. 





			CATT


			C)


			Some UE may not have RF chain so this sort of UE is not able to perform sensing, therefore the network should at least configure one random selection pool.





			OPPO


			c)


			Agree with ZTE and CATT





			Intel


			b)


			I think with option b), option c) still can be configured and it’s up to network choice. 





			Sony


			c)


			Allocating at least one resource pool for random selection is necessary for UE that doesn’t support partial sensing.





			LGE


			b)


			Agree with the intention of option c). However, it is up to network implementation.





			Interdigital


			c)


			We agree with Ericsson’s comment.





			ITL


			c)


			





			Kyocera


			b)


			Option b) seems to have the flexibility of P2V Tx resource pool configuration.








Option a): 0 companies


Option b): 7 companies



Option c) : 8 companies



Rapporteur comment: the opinions are split almost even about option b) and option c). I think the companies are all fine to let the eNB to have the flexibility to configure one or more resource pools for P2V transmissions. The only issue is whether to mandate at least one pool to support “random selection”.  



Proposal 3: one or more resource pools are allowed to be configured for P2V transmission, depends on eNB implementation. 


Proposal 4: RAN2 to further discuss whether at least one resource pool allowing random resource selection should be configured so as to accommodate P-UEs without partial sensing capability. 



· Question 3a:  From signaling design perspective, shall one or multiple pools for P2V transmissions allowed to be indicated by the network configuration in RRC dedicated signalling?


a) Only a single pool is allowed to be configured for P2V transmission;



b) Multiple resource pools or a single pool may be configured depending on eNB implementation




c) Others. 


Reasons behind the reply are always appreciated.



			Companies are invited to provide views below for Question 3a





			Companies


			Preferred options


			Comments if any





			Qualcomm


			b)


			As zone-configuration may be supported for P-UE, eNB may use dedicated signaling to configure the P-UE multiple pools to be used in different zones. Therefore, the signaling needs to be able to support configuring multiple Tx pools.





			Coolpad


			b)


			We don’t think signaling overhead of configuring multiple pools by RRC is a big concern thus b) is preferred. The power consumption and P-UE complexity are key considerations for P2V transmissions.





			Samsung


			b)


			Although the UE stays in RRC Connected, separating the resource pool for random selection from the resource for partial sensing could be suitable to avoid collisions. Hence, multiple pools need to be configured in RRC dedicated signaling.





			Nokia


			b)


			We see no difference from SIB signaling.





			ZTE


			b)


			In RRC dedicated signaling, one pool can be configured corresponding to the P-UE resource selection mode, or multiple pools may be configured to instruct P-UE to use either random selection or partial sensing.





			CATT


			b)


			RRC dedicated signaling shall be supported to configure multiple resource pools, but if the UE has no RX capability, the UE may also configure a random selection resource pool.  





			Ericsson


			a)


			Considering as being discussed in Question 2, it is already possible to configure pools both either partial sensing and random selection is allowed, it is enough to configure a single pool dedicated to RRC CONNECTED UE since the network is already aware of its capability.





			Huawei


			 b)


			Just like our answer to above Question 3, how many P2V pools to be configured is up to eNB implementation. 





			OPPO


			b)


			Configure single or multiple resource pool(s) should be allowed, and the exact number should be based on eNB implementation.





			Intel


			b)


			I think here it’s still about UE autonomous resource selection, then it is reasonable to go with option b)





			Sony


			b)


			RRC dedicated signalling is possible to configure multiple resource pools.





			LGE


			b)


			If we allow zone based pool selection for P2V, it is necessary to configure multiple pools.





			Interdigital


			b)


			We agree with Qualcomm that we should support zone configuration for P-UE.





			ITL


			b)


			





			Kyocera


			b)


			If zone concept is also introduced to P2V transmission, multiple resource pools should be configured.








Option a): 1 company


Option b): 14 companies



Option c): 0 companies



Rapporteur comment: The majority companies agree with option b). I think if we agree on option b), the eNB also has the capability to only configure a single pool in dedicated RRC signalling. It makes sense to go with option b).  



Proposal 5:  One or multiple resource pools may be configured in dedicated RRC signaling, depending on eNB implementation. 



If P-UE and V-UE physically share the same transmission resource, as V2V resource pools has already been included in SIB21 or pre-configuration, it is worthwhile to consider optimizing the implementation of this network signaling to avoid duplicating the same physical resource indications. For example, a flag may be added to V2V resource pool to indicate that this V2V pool may also be used for P2V transmission.



·  Question 4: Shall the network signalling be optimized (e.g., only adding P2V flag(s) to the V2V pool configuration which are already defined for Rel-14)?


a) Yes.


b) No. P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both the shared resource and/or dedicated resource information.







c) Others. .


Reasons behind the reply are always appreciated.


			Companies are invited to provide views below for Question 4





			Companies


			Preferred options


			Comments if any





			Ericsson 


			b)


			This (“only adding P2V flag(s) to the V2V pool configuration which are already defined for Rel-14”) might give benefit only when the P2V pool is completely overlapped with the V2V pool, which should be a corner case in reality.





			Huawei


			b)




			As our answer to Question 1, whether a P2V pool is dedicated apart or shared with V2V pools is up to eNB configuration and this does not need to be embodied intentionally in the specific signaling. Thus, it may not be necessary to discuss the pool configurations by specifically differentiating dedicated P2V pools and shared P2V pools.  



From our perspective, a separate IE for P2V pool configuration can be used including both dedicated and shared P2V pools. The potential duplicated information mentioned above may not be a big problem from the perspective of RRC.  





			Qualcomm


			 b) 


			It is better that the P2V resource IE are independently configured, in regardless whether the TX resource are physically overlapping or not. Option a) is an unnecessary optimization of RRC signaling. 





			Coolpad


			b)


			A separate IE should be defined for P-UEs apart from V-UEs. Besides, the P-UE doesn’t have to know even if it physically shares the same transmission resource with V-UEs, thus the ‘flag’ way is not very useful.





			Samsung


			b)


			We prefer that P2V resource pool configuration is a separate IE from V2V pool configuration, which pool is configured with resources separate from V2V resources. 



If same resources are allocated for P2V and V2V, transmission collision may happen between P-UE and V-UE, which causes for P-UE to waste the power. P2V resource configuration should be separated from that for V2V. 





			Nokia


			b)


			Adding P2V flag only is not enough, because resource selection configuration for P2V pool is also needed. We also prefer separate configuration for P2V pools.





			ZTE


			b)


			Agree with Ericsson. In addition, for optimization, within the separate IE for P2V pool configuration, the P2V pool completely overlapped with the V2V pool could have an index to point to the V2V pool instead of the detailed resources. 





			CATT


			b)


			Whether the resource pool of V2P V2P is shared or dedicated shall be configured individually, otherwise the specification will be unreadable. 





			OPPO


			b)


			We also agree that P2V resource should be independently configured, therefore, separate IE should be much easier.





			Intel


			b)


			We think here we’re talking about Tx resource pool, then option b) is ok to us. 





			Sony


			b)


			A separate IE from V2V should be used. Flag operation is not enough for the possible P2V pool configuration.





			LGE


			b)


			Since it is likely that P2V resources are not overlapped with other Tx resources, we prefer to have separate IE.





			Interdigital


			b)


			Separate IE will make signaling much clearer – particularly in the case where both V2V and P2V pools are configured.





			ITL


			b)


			





			Kyocera


			b)


			We think P2V Tx resource pool is not necessary to be shared with V2V Tx resource pool, so P2V resource pool configuration will have a separate IE from V2V configuration.








Option a): 0 companies


Option b): 15 companies



Option c): 0 companies



Rapporteur comment: All companies agree with option b).  



Proposal 6: P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both shared resource and/or dedicated resource information. 



The final question related to the resource pool configuration for P-UE is about zone configuration. The zone concept has been specified by RAN2 for V2V resource selection. It is possible that for P-UEs configured to use the common pool shared with V-UEs, the zone configuration, if exists in those common pools, could be observed by the P-UEs. But the network may still be able to configure the P-UE to not follow zone configuration in the shared pools, but view those shared pools as normal pools. 

 Hence, it is open for discussion whether this zone concept shall be reused for P2V transmission for both shared pools and the dedicated pools configured by eNB for P-UEs in mode 4. 


· Question 5:  If dedicated pool(s) or shared pools are configured for P-UEs in mode 4,

 shall the zone-based configuration used for V2V be also used in those pool(s)?


a) Yes;



b) No;



c) Others. 


Reasons behind the reply are always appreciated.


			Companies are invited to provide views below for Question 5





			Companies


			Preferred options


			Comments if any





			Ericsson


			b) 


			Introducing zoning for P-UEs operation, i.e., random selection or partial sensing, which is different from V-UE operation using full sensing, no valid evaluation results have been provided to prove the performance benefit. Furthermore, apparently collision probability will increase if limiting available resources in each zone. 





			Huawei


			a)


			In line with V2V transmission, it is beneficial that the zone-based configuration, if available, is also used for V2P to avoid potential resource collisions between UEs in neighbor zones.



However, we think that this question and corresponding answers should not be subject to “If dedicated pool(s) are configured for P-UEs in mode 4”. There is also the possibility that the eNB may configure V2V to use zone-based configuration but configures P2V not; thus on a shared P2V pool the P-UE can still not use zone-based configuration, although a V-UE is allowed to do so on the same pool of resources. 





			Qualcomm


			a)


			Agree with Huawei. The pool configuration for P2V can be either zone-based or not, depending on the eNB configuration. From signaling design perspective, it is better to support both options.





			Coolpad


			b)


			Agree with Ericsson. More valid evaluations may be needed before introducing zone-based configuration for P-UEs.





			Samsung


			b)


			Agree with Ericsson. Zone-based configuration for P2V is not really needed, and we may concern if it has performance enhancements.





			Nokia


			a)


			Agree with Qualcomm that whether using zone-based configuration is up to eNB configuration. 





			ZTE


			b)


			Zone is designed to alleviate near-far effect and to achieve resource reuse in V2V communication. Since P-UEs are not too many in most cases, it is not necessary to use zone concept for P2V transmission resources. However, for power efficiency, P-UE may only receive V2P messages on the local area which could be realized by zone concept.





			CATT


			b)


			P-UE is not mandated to have an embedded GPS module.





			OPPO


			b)


			Agree with Ericsson and wonder about the benefit of zone-based solution for P2V.





			Intel


			b)


			We think it’s not reasonable to mandate zone-based option to P-UE, which possibly brings more complexity and power consumption to the P-typed UE. However we can also agree if GNSS information is available in the P-typed UE, there is no reason to apply zone-based resource selection. We think the question is with “shall” and it seems to mandate zone-based option to P-UE, so we took b) here. 





			Sony


			a)


			Agree with Qualcomm. It’s better to support both options which are zone-based or not.





			LGE


			a)


			With zone based selection and partial sensing, it could reduce the collision in the pool. And as mentioned by other companies, it is possible for the eNB not to have zone based pool selection depending on eNB implementation.





			Interdigital


			a)


			Zone-based configuration should be supported for P-UEs similar to V-UEs since the same concerns related to congestion will probably exist in certain areas with large density of pedestrians.  





			ITL


			b)


			Agree with Ericsson.





			Kyocera


			c)


			For UE capable of supporting GPS/positioning capability the zone concept will be able to mitigate the impact from in-band emission and near-far problem and co-channel interference, but for UE not capable of positioning, the UE should be allowed to use pools with random selection or partial sensing.








Option a): 6 companies


Option b): 8 companies



Option c): 1 company


Rapporteur comment: There is slight majority of the companies who prefer not to use zone based concept for P2V.  I think more discussion is needed for this question.  



Proposal 7: RAN2 to discuss whether the zone-based configuration could be used for P2V. 



2.2  How the P-UE is configured with partial sensing or random selection


It is well understood that the P-UE without RX capability can only perform random selection. For P-UEs with RX capability, as agreed in RAN1#87 (see Table 2), Support of partial sensing is up to UE capability.



Then, suppose the UE is capable of partial sensing, according to RAN1 agreement in Table 2, a P-UE may be (pre)configured with “partial sensing only”, “random selection only”, or either of the two. Hence, RAN1 agreements have already provided clear guidelines of this configuration issue. We can aim to use this email discussion to solve the two related FFS issue listed in RAN1 agreements as below:



· either of the two (FFS whether the selection is made by UE implementation).


· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection. 



For “either of the two FFS whether the selection is made by UE implementation” issue, it is understood that the choice between “random selection” and “partial sensing” is related to the permission(s) associated with the transmission resource pool(s). Such a selection question is valid only if there exist transmission pool(s) which permit both random selection and partial sensing. 


· Question 6:  For P-UEs configured to allow “either random selection or partial sensing”, how a UE choose between those two resource selection methods if there exist transmission resource pool(s) in which both methods are permitted?


a) Use partial sensing;



b) Use random selection


c) Left to UE implementation



d) Other


Reasons behind the reply are always appreciated.


			Companies are invited to provide views below for Question 6





			Companies


			Preferred options


			Comments if any





			Ericsson 


			c)


			Since the network can already configure the resource pools for random selection only or for partial sensing only, in order for control on UE behavior within the resource pool, it can leave to UE implementation for this resource pool where both are permitted.





			Huawei


			c)


			If either random selection or partial sensing is allowed, it should be left to UE implementation to decide which one actually to choose. Such a choice looks more like a battery-saving related issue, e.g. one UE with lower battery level may prefer to use random selection while others may prefer partial sensing for higher performance.





			Qualcomm


			c)


			Agree with Ericsson and Huawei. In such scenario, it is up to UE implementation to decide which method to use in which pool.





			Coolpad


			c)


			Agree with previous comments.





			Samsung


			c)


			If the resources for random selection or partial sensing are configured and UE has a RX capability, it is up to UE which resource selection method is chosen.





			Nokia


			c)


			





			ZTE


			c)


			If P-UE obtains both pool allowed to use random selection and pool allowed to use partial sensing, P-UE can select to use random selection or partial sensing based on residual battery, resource load, P-UEs density nearby or other factors.





			CATT


			c)


			We have to leave it to UE implementation





			OPPO


			c)


			We also prefer to leave this to UE implementation.





			Intel


			c)


			We think it’s reasonable to leave it to UE implementation.





			Sony


			c)


			If the resource pool is configured to permit for both random selection and partial sensing, it should be up to implementation to choose either.





			LGE


			c)


			Depending on the UE status (e.g. battery status), the UE should have freedom to select the mode among the allowed modes.





			Interdigital


			c)


			We agree that this should be left to UE implementation.





			ITL


			c)


			





			Kyocera


			c)


			We think it can be up to UE implementation, e.g., P-UE selects the “random selection” when its battery level is low and the P-UE may also choose the partial sensing, if it wants to avoid the collision between its transmission and others.








Option a): 0 companies


Option b): 0 companies



Option c): 15 companies



Option d): 0 companies



Rapporteur comment: All companies agree with option c).  



Proposal 8:  For P-UEs configured to allow “either random selection or partial sensing”, then it is up to UE implementation to select a resource selection method if there exist transmission resource pool(s) in which both methods are permitted. 



In terms of the above three possible ways of resource selection for P2V (random selection only, partial sensing only or either of the two), it may help that a UE reports some information concerning its own situation, e.g. whether it can support partial sensing or not, to the eNB, so that the eNB can configure it with a proper resource selection method. Hence, another relevant question is whether a P-UE is allowed to report some information to the eNB, in order to assist the eNB to configure a proper resource selection method and corresponding P2V pools for it. 


· Question 6a:  May a P-UE report some information to the eNB, in order to assist the eNB to configure a proper resource selection method and corresponding P2V pool(s) for it?


a) Yes. The P-UE may report whether it supports partial sensing or not.


b) Yes. The P-UE may report its preferred resource selection method (i.e. partial sensing or random selection).


c) No need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability.


d) Yes. The P-UE may follow the similar behavior as V-UE to perform CBR measurement and report the CBR level to the eNB.


e) Other.



Reasons behind the reply are always appreciated.



			Companies are invited to provide views below for Question 6a





			Companies


			Preferred options


			Comments if any





			Huawei


			b)


			For a P-UE in RRC_CONNECTED, it may benefit for the P-UE to report its preferred resource selection method which can be figured out by itself based on a comprehensive consideration of its own situation (e.g. whether it can do sensing or not, its current battery level, etc.) to the eNB. By referring to this information, the eNB can configure the P-UE a proper resource selection method along with the P2V pool(s) based on the P-UE’s actual situation. 





			Qualcomm


			c)


			As RAN1 agrees that “Support of partial sensing is up to UE capability”. we assume whether UE supporting partial sensing or not is part of the UE capability reporting so there is no need to repeat this again in SidelinkUEInformation when soliciting resource.





			Coolpad


			d)


			Option d is beneficial especially for the case when the congestion level of the resource pool(s) is very high but the P-UE is configured to use random selection only by the eNB.





			Samsung


			 b), d)


			P-UE’s resource selection method needs to be changed (e.g. from partial sensing to random selection) in case for some particular situation (e.g. congestion, battery level). 





			Nokia


			c)


			Agree with Qualcomm’s comments





			ZTE


			c)


			Agree with Qualcomm.





			CATT


			c)


			We agree with QC and Nokia, the resource pool can be configured UE basis.To option D, the P-UE doesn’t support CBR report.





			Ericsson 


			 c)


			Agree with Qualcomm, further preference indication on resource selection method from UE is not needed considering it is already included in UE capability.



For battery status, the field of powerPrefIndication is already defined since Rel-11 for UE to notify network low power consumption optimization.



Beside, we have no idea why this question is related to CBR.





			OPPO


			c)


			Agree with Qualcomm





			Intel


			c)


			Agree with Qualcomm





			Sony


			c)


			Agree with Qualcomm’s comments.





			LGE


			c)


			Agree with QC.





			Interdigital


			c)


			Agree with Qualcomm.





			ITL


			c)


			Agree with QC.





			Kyocera


			b), d)


			For the option b), even if the P-UE is capable of the partial sensing, the P-UE may need the random resource selection for some cases, e.g., battery saving mode, so the report of preferred resource selection method will be beneficial.



For the option d), when P-UE wants to change the P2V resource pool due to the congestion on the resource pool, CBR reporting is also useful.








Option a): 0 companies


Option b): 3 companies



Option c): 11 companies



Option d): 3 companies



Rapporteur comment: The majority of companies agree with option c) which does not require the UE to report its preferred choice of resource selection method when solicit resource pools from eNB. 


Proposal 9:  There is no need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability. 



· Question 7: •
When a P-UE is instructed to use partial sensing only, is there any case where the P-UE uses random selection?



a) No such case. UE always use partial sensing;


b) Yes. Please specify.


c) The P-UE should always use random selection but never use partial sensing in the Exceptional Pool, even when it is instructed to use partial sensing only.


d) This is a RAN1 issue, it is better to be discussed and resolved in RAN1;


e) Leave it to UE implementation in some specific circumstances (low battery power, etc).



f) Other


Reasons behind the reply are always appreciated.


			Companies are invited to provide views below for Question 7





			Companies


			Preferred options


			Comments if any





			Ericsson 


			a)


			Since according to the RAN1 agreement as follows, there already exists a case where the P-UE is allowed to use ‘either of the two’


(Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two.


There is no need to further allow random selection when the P-UE is instructed to use partial sensing only.





			Huawei


			a), c)


			Generally, we think that the P-UE should follow the specific resource selection method which is instructed by the eNB, and thus do not think that there is a case where the P-UE is instructed by the eNB to use partial sensing only but however actually uses random selection on the P2V pool(s). 



However, the P-UE should always use random selection in the Exceptional Pool but never use partial sensing, even if it is (pre)configured with partial sensing only. 





			Qualcomm


			c)


			The P-UE shall not do sensing in exceptional pool, just use random selection. In all other cases, if P-UE is configured with “partial sensing only”, it shall not use random selection.





			Coolpad


			d)


			Basically we think this is a RAN1 question/issue but now appears in RAN2 e-mail discussion.  Thus not so sure if we have to make decision in RAN2.





			Samsung


			d)


			Agree with Coolpad and a following example is the reason RAN1 should discuss more and determine this issue.



According to RAN1 agreement:


· For any candidate resource in subframe n within the set of Y subframes, the P-UE senses at least subframe n-100*k


· The set of k is (pre)configured with each element in the range [1, 10].


Due to the jitter of packet generation time, P-UE cannot predict the location of subframe “n” accurately all the time, as a consequence P-UE didn’t sense all the configured k’s  when performing resource reselection at subframe n. In this case, P-UE should not be allowed to use partial resource selection in the resource pool.





			Nokia


			c)


			Random selection is always used in the exceptional pool, even if P-UE is configured to use partial sensing only.





			ZTE


			a)


			Because eNB can configure partial sensing pool and random pool, so if the P-UE is instructed to use partial sensing, the P-UE can use it well. Even considering the rare case as Q7 existing, the P-UE shall stop P2V transmission. 





			CATT


			c）e)


			Random selection applies to exceptional resource pools. 


Moreover, in some certain circumstances (low battery power) the UE may perform random selection based on UE implementation.





			OPPO


			c)


			Agree with Qualcomm that the PUE will perform random selection rather than sensing in exceptional pool. For other cases it should follow the instruction from eNB.





			Intel


			c)


			Agree with Qualcomm





			Sony


			c)


			Agree with Qualcomm’s comment.





			LGE


			c)


			According to RAN1 agreement, we think when a P-UE is instructed to use partial sensing only, P-UE always use partial sensing in normal Tx pool. However, as agreed in RAN2, random selection is used in exceptional pool.





			Interdigital


			c)


			We think the behavior of P-UE with regards to the exception pool should be consistent with that of V-UEs already agreed,





			ITL


			c)


			Agree with QC.





			Kyocera


			a), c)


			Agree with Huawei. 








Option a): 3 companies (Assume what Huawei support is actually c)


Option b): 0 companies



Option c): 11 companies



Option d): 2 companies


Option e): 1 company


Rapporteur comment: The majority of companies agree that only random selection shall be used in the exception pool by P-UE.  


Proposal 10:  P-UE shall only use random selection in exceptional pool. 


2.3 Potential enhancements for V2P for power saving 


In RAN2#96, a couple of contributions [4][5][6][7] have discussed the potential enhancements for pedestrian UE operations so it can help to reduce the power consumption of P-UE. In principle, the proposed ideas in those contributions, including all the proposals in [4][5] and some related proposals in [6][7], are similar in a way that they all intend to specify a context, e.g., whether the P-UE is moving/indoor/proximate-to-vehicle, so that the P-UE transmission and/or reception can be triggered or optimized in this context. Therefore, it is better to list them altogether instead of formulating separate questions for each paper. But to avoid the loss of genuineness of the original proposals, I did not consolidate the proposals, but simply copied the related proposals from those papers in the question below. Please kindly indicate whether you would like to support one or more proposal(s) in RAN2 specification or not, or add your own comment:



·  Question 8:  Whether to support the following list of proposed enhancements for power saving to be specified by RAN2?



a) In addition to the location information, other metrics e.g. signal strength of GNSS or RSU, could be considered to assist the decision at PUE to guarantee the reliability (of UE location when used to optimize the P-UE receiving power consumption
).



b) The transmission of V2P awareness messages from P-UE could be triggered only when there are vehicles nearby; 


c) Variations in RSRP/RSRQ based on DL reference signals (RS) from more than one measured cell can serve as an indication the P-UE has initiated movement and may be subject to becoming a vulnerable road user. 


d) RAN2 to consider a solution relying on variations in DL reference signals combined with P-UE’s position as a way to enable V2P/P2V communications.


e) RAN2 to study the potential ways to reduce unnecessary reception of the P-UE. 


f) RAN2 to study the potential ways to reduce time-frequency resource (pool) range of P-UE reception. (From [6])


g) For the purpose of power efficiency, the P2V/V2P operation of P-UE can be enabled only when P-UE is in vulnerable situation. The enable/disable of P2V/V2P operation can be based on P-UE’s location, which is up to application layer implementation. 


h) For power efficiency, P-UE may only receive V2P messages on the local area.


i) This is out of the scope of RAN2 because all options a) to h) can be done in application-layer.


j) Others



For your reference, Options a and b are from [4], c and d are from [5], e and f are from [6], g and h are from [7]. Reasons behind the reply are always appreciated. 


			Companies are invited to provide views below for Question 8





			Companies


			Preferred options


			Comments if any





			Ericsson 


			g) 


			It should be sufficient for P-UE’s application layer to determine whether to trigger P-UE operations based on the current and/or historical geo-location information.





			Huawei


			i)


			It seems that the location and corresponding surroundings of the P-UE are the two main factors discussed in the above options, regarding when to start P2V transmission/reception. However, the location information of a UE is typically acquired and used in its application layer, so that it seems more reasonable for such kind of location-based trigger of P2V (e.g. above option a ~h) to be carried out also in the application layer, rather than performed in the AS layer. 


Besides, as with our answer to Question 6, we think that the power saving aspects of P-UE may be left to UE implementation without standard impact from RAN side. 





			Qualcomm


			i)


			Agree with Huawei, the proposed optimizations for P-UE could be implemented by the application layer. Not convinced that there is a necessity to specify them in RAN2 specification.





			Coolpad


			f)


			P-UE power saving can be optimized if the P-UEs only monitor resource pools which are relevant to its geo-location or relevant to the zone (if zone concept is also applied to P2V) instead of monitoring the whole reception resource pools.





			Samsung


			i)


			Above options could be dealt by application layer, not in RAN2 specification.





			Nokia


			c), d)


			Triggering of P2V communication based on some radio conditions is beneficial to save P-UE’s power and can be considered by RAN2.





			ZTE


			g),h)


			The enable/disable of P2V/V2P operation is up to P-UE application layer implementation based on equipped GPS and geo map. For power efficiency, P-UE may only receive V2P messages on the local area which could be realized by zone concept (e.g. P-UE only receives V2P messages originated from its current zone).





			CATT


			i)


			All these cases can be up to the decision of application layer. 





			OPPO


			a), b)


			Regarding a), since this is related to location information and radio conditions mentioned in some contributions, therefore, if location-based triggering is considered in application layer, this part should also be considered in application layer. However, regarding b), we are considering the case that even PUE is on the road, it could choose to not send anything if there is no vehicle detected, therefore, some detection condition may need to be defined in AS layer.





			Intel


			i)


			Agree with Qualcomm





			Sony


			g), b)


			P2V/V2P operation should be enabled by at least P-UE’s location information and it can be up to application layer implementation. In addition to location information, additional information like vehicle existence can be beneficial to use.





			LGE


			i)


			RRC layer of P-UE may not configure lower layer to monitor some Rx pool. Details can be up to UE implementation. If necessary, it will be clarified in RAN2 specifications that P-UE is not always required to do some V2X functionalities.





			Interdigital


			e/f/h


			We think reducing P-UE reception based on location of the P-UE so that the P-UE receives only relevant messages is in general desirable.  We think any of the solutions e/f/h can address this and should be considered.





			ITL


			i)


			We think that it is difficult to clarify exactly where V2P operation should be needed using current V2X functionalities. So, we prefer it is up to UE implementation.





			Kyocera


			i)


			Agree with Huawei that this can be optimized through the application layer.








Option a): 1 company


Option b): 2 companies



Option c): 1 company



Option d): 1 company


Option e): 1 company


Option f): 2 companies



Option g): 3 companies


Option h): 2 companies



Option i): 8 companies



Rapporteur comment: Given the results above, there are 9(assuming Ericsson selection i.e. option g is also application layer feature) companies view those as application layer schemes and could be out of RAN2 scope. 7 companies think that some AS layer mechanism can be defined in RAN2. However, there is no clear consensus on any particular AS mechanism.  



Proposal 11: RAN2 to decide if there is any need for AS layer mechanism for power saving or application level mechanisms (out of scope of RAN2) are sufficient. 


3 Email Discussion Results and Proposals


Here is a summary of the proposals based on discussion results: 


Proposal 1: eNB may provide resource pool configuration for P2V in broadcast/dedicated signalling. Whether this pool configuration points to same physical resources as V2V pool or not is eNB choice. 



Proposal 2: More than one permissions which to enable “random selection”, “partial sensing”, or “either random selection or partial sensing” can be configured to associated with a P2V resource pool. 



Proposal 3: one or more resource pools are allowed to be configured for P2V transmission, depends on eNB implementation. 



Proposal 4: RAN2 to further discuss whether at least one resource pool allowing random resource selection should be configured so as to accommodate P-UEs without partial sensing capability. 



Proposal 5:  One or multiple resource pools may be configured in dedicated RRC signaling, depending on eNB implementation. 



Proposal 6: P2V resource pool configuration is a separate IE from V2V pool configuration, which may contain both shared resource and/or dedicated resource information. 



Proposal 7: RAN2 to discuss whether the zone-based configuration could be used for P2V. 



Proposal 8:  For P-UEs configured to allow “either random selection or partial sensing”, then it is up to UE implementation to select a resource selection method if there exist transmission resource pool(s) in which both methods are permitted. 



Proposal 9:  There is no need for including resource selection method in P-UE SidelinkUEinformaiton message to eNB, because P-UE has already indicated this in UE Capability. 



Proposal 10:  P-UE shall only use random selection in exceptional pool. 



Proposal 11: RAN2 to decide if there is any need for AS layer mechanism for power saving or application level mechanisms (out of scope of RAN2) are sufficient. 
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�Based on Ericsson and Huawei answers, I think this question is not well formulated and option b) was intended to support the option c) and d) added. To avoid unnecessary divergence in the answers, I rephrase the Question 3 and assume the option b) is matching what Ericsson and Huawei prefer.




�To clarify the option b), this does not mean “multiple pools only”. So it means a single pool or multiple pool both may be configured.




�Please check if this change is OK for Ericsson? Thanks









�Thanks for the clarification by Qualcomm, and please check our updated preferred option and comment.




�Please check if this change is OK for Huawei? Thanks.




[HW] Fine.




�In case Option b) in above Question 3 has the phrase “depending on eNB implementation”, this option should has as well.




�Fine




�Based on Ericsson and Huawei answers, I do not see any actual difference between option b) and c). To avoid unnecessary divergence in the answers, I rephrased the option b) and removed option c).  Ericsson and Huawei, please check if the new option b) is clear to you.




[HW] If option b) is reformulated in this way, then perhaps we need to remove the constraint “If shared pool(s) are configured for P-UEs in mode 4” in the question, because Option c) we previously added is not just for the shared pool but concerning both shared pools and dedicated pools.




�Fine. Dedicated pools are of course need to be configured separately as it does not share any resource with V2V pool, but I think remove the “if” clause if fine, as this does not affect the common understanding of what the question intends to address.




�Please check if this change is OK for Huawei? Thanks.




[HW] See the above comments please. 




�So, I assume Huawei’s choice is b) as the question is not limited to shared pool, but P2V pool in general.




�For the case that “P-UE configured to use the common pool shared with V-UEs”, we do not see the reason why the zone-based configuration is to be used by P-UEs. Detailed comments are provided for question 5.




�OK, I rephrase the questions so the discussion is for both shared pool and dedicated pools




�We think that this question should not be limited only to dedicated P2V pools, due to our comments in the table below. Suggest to delete this condition and make this question applied to all P2V pools.




�OK, I rephrase the questions so the discussion is for both shared pool and dedicated pools









�I add this part to the end of Proposal 1sentence in [4] so the proposal is more easy to understand.
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