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1. List in the chronological order 
<RAN1 #86>
Agreements in RAN1#86: 

· A SPS RNTI for V2X over Uu is necessary.

· FFS whether this SPS RNTI is specific to V2X or can be the same as the legacy SPS C-RNTI

· A DCI format 0 for V2X scrambled by the SPS RNTI for V2X is used to activate or update the SPS.

· Both explicit release and an implicit release mechanism for SPS over Uu are supported (details FFS).

· Explicit signaling from the UE to the eNB (ask RAN2 if they can design the appropriate signalling, e.g. using a MAC CE) can be used to indicate to the eNB when activation/update/release is desired.

· For activation, a “desirable time offset” (e.g. relative to SFN0) is included

· When the period is to be changed, the UE notifies the eNB with the new period

· Multiple SPS configurations can be active at the same time.

· An indicator(s) in DCI format 0 (e.g. SPS index or an indicator mapped to SPS index) is used to differentiate SPS configurations.

· FFS whether existing field(s) (e.g. TPC for PUSCH) is reused or a new field is added

· FFS whether each SPS configuration is always activated/released by a separate DCI or whether multiple SPS configurations can be activated or released by a single DCI.

· In the event of a resource conflict between SPS configurations, only one transmission can occur

· RAN1 leaves it up to RAN2 to determine any possible mechanism for resolving resource conflicts between SPS configurations

Agreement in RAN1#86:

· 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

<RAN1 #86bis>
Agreements in RAN1#86bis:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.

· RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX. RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).
· For case 1, RAN1 assumes no physical layer solution is needed.

Agreement in RAN1#86bis:
· Activation of one SPS configuration releases the previous allocation for the same SPS configuration.

Agreement in RAN1#86bis:
· An SL SPS RNTI different from SL dynamic scheduling RNTI is defined.

· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).

· Working assumption: 

· SL SPS configuration index : 3 bits

· Activation/release indication : 1 bit

· Each SL SPS DCI contains a single SPS configuration index.

· If the number of information bits in SL SPS DCI format mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to SL SPS DCI format until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.
· FFS whether the size of SL SPS DCI format can be larger than the size of DCI format 0 on the same search space.

Agreements in RAN1#86bis:
· Working assumption: A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.

· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index.

· Working assumption: Cyclic shift DM RS (3bits) 
· TPC command (2 bits) can be considered as an alternative if this working assumption is not confirmed.
· Each UL SPS DCI contains a single SPS configuration index.
Agreement in RAN1#86bis:
· The following aspects needs to be addressed to define resource selection based on partial sensing

· How to determine the subset of subframes in which UE performs sensing

· How to determine the subset of subframes for the candidates of resource selection

· How to relate these two subsets

· Study the above aspects in terms of PRR and energy consumption:
Agreements in RAN1#86bis:
· The following two aspects need to be discussed with regard to the usefulness of an detection option

· Usefulness when IEEE802.11p detects LTE

· Usefulness when LTE detects IEEE802.11p
· Study until the next meeting on the usefulness of the following options

· Option 1: Detecting the pattern of LTE CP

· Option 2: Detecting a sequence of LTE transmitted within the last symbol of a subframe

· Option 3: Detecting periodically transmitted LTE signal (e.g., SLSS)

· Option 4: Measuring energy

Agreements in RAN1#86bis:
· 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
· Send LS to RAN2/4 to inform this agreement.

Agreements in RAN1#86bis:
· Reuse Rel-12 D2D mechanism of indicating synchronization of each RX pool with the following change:

· GNSS can be added or can replace the cell ID.

· It is RAN1’s understanding that a single FFT per carrier can be used to receive these Sidelink processes (note that this does not imply anything about whether the UE is expected to receive on more than one carrier simultaneously).

· RAN1 understanding is an IE similar to the current SL-SyncConfig can be reused for the case where GNSS is among the synchronization reference of a pool. Details are up to RAN2.

· UE selects only one transmission synchronization reference at a time based on the synchronization reference selection procedure.

· The TX pool (pre-)configuration includes the type(s) of sync reference that is allowed in using each pool.

· For a pool, specification supports any combination of the following:

· SyncRef directly or indirectly derived from eNB

· This includes UE’s own timing and SLSS originated from a stand-alone UE

· SyncRef directly or indirectly derived from GNSS

Agreements in RAN1#86bis:
· If the vehicle UE has selected the GNSS as syncRef, 

· For the OOC case: 

· The UE transmits SLSS and PSBCH every synchronization period when the SLSS resource is pre-configured and the UE is capable of SLSS/PSBCH transmission;
· FFS whether any SLSS/PSBCH dropping behaviour is specified, e.g., for congestion control.
· For the InC case:

· Rel-12 D2D mechanism is reused, i.e.:

· RSRP threshold or dedicated signaling to determine the SLSS transmission

· When GNSS is the highest priority, the UE is not expected to read SLSS from other UEs.
· UE capability of SLSS transmission/reception will be discussed later.

Agreements in RAN1#86bis:
· Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.
· Working assumption: An out-coverage UE directly synchronized to GNSS transmits SLSS/PSBCH on the pre-configured sync resource which is one of the two preconfigured sync resources.

· FFS: Out-coverage UE indirectly synchronized to GNSS
· In the other resource, the UE receives PSBCH potentially transmitted from an in-coverage UE.

· FFS whether a UE that selected SLSS ID = 0 as its sync reference transmits SLSS = X (FFS 0 or 168) and PSBCH in a different resource.

· FFS PSBCH content if transmits

Agreements in RAN1#86bis:
· If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, the following priority rules should be applied: 

· P1: GNSS

· P2: the following UE has the same priority:

· UE directly synchronized to GNSS

· UE directly synchronized to eNB 

· P3: the following UE has the same priority:

· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)

· UE indirectly synchronized to eNB 

· P4: the remaining UEs have the lowest priority.

· The priority order between P1 and P2 can be (pre-)configured.
· Note: It is RAN1 understanding that P1 will be prioritized over P2 if the eNB prioritizes GNSS over eNB timing. 

Agreements in RAN1#86bis:
· If the UE detects an eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, 
· If GNSS is prioritized over eNB by eNB configuration, UE directly or indirectly synchronized to GNSS has a higher priority than eNB.

Agreements in RAN1#86bis:
· For the V2V PC5 SLSS

· If the vehicle UE has selected the GNSS as syncRef and acts as a synchronization source, SLSS ID is set to 0 for SLSS transmissions.

Agreement in RAN1#86bis:
· PSBCH contains 48 bits

· DM RS OCC of PSBCH
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Agreements in RAN1#86bis:
· A pool is configured with a number of reserved subframes such that the bitmap is repeated in an integer number within the DFN range.

· V2V logical subframe index is not allocated to a reserved subframe.

· The location of the reserved subframes is indicated by an implicit way (details FFS until next meeting).

Agreements in RAN1#86bis:
· Support i as 1/5, 1/2 (Pstep fixed at 100) with resource-pool specific configuration of the set of allowed i

· No change to sensing window and selection window

· Use undefined states of the 4-bit resource reservation field in SCI format 1 to indicate shorter periodicity.

· FFS the following aspects till the next meeting
· Scale the SL_RESOURCE_RESELECTION_COUNTER to 2(for 50ms period) or 5 (for 20 ms period)
· S-RSSI measurement interval is (select one of the options at the next meeting)

· 100 ms interval is kept

· set to the minimum allowed i

· set to the resource reservation interval used for transmission of the UE 

· Combination of allowed intervals {20, 50, 100} with shortened averaging duration
· In step2, reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1.
Agreement in RAN1#86bis:
· When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 

· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped
Agreement in RAN1#86bis:
· Include the following previous RAN1 agreement in the LS which will be sent to RAN WGs to inform all the agreements made in RAN1#86bis

· QPSK and 16QAM are supported in SL-based V2X.

<RAN1 #87>
Agreements in RAN1#87:
· If the DCI for SL SPS or dynamic scheduling is transmitted in subframe n and the offset value (in two-bit field) is set to m, the time location of initial transmission is the first subframe included in the resource pool that occurs at or after subframe n+4+m.

· Offset value is one of {0, 1, 2, 3}.

· Applicable to both SL SPS and dynamic scheduling.

· Subframe n can be any of DL subframes or special subframes in TDD Uu carrier.
Agreements in RAN1#87:
· Confirm the following working assumptions:

· A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.

Agreements in RAN1#87:
· 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.
Agreements in RAN1#87:
· Support of partial sensing is up to UE capability.

Agreement in RAN1#87:
· P-UE does not support resource reservation interval shorter than 100 ms.

Agreements in RAN1#87:
· 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
Agreement in RAN1#87:
· Send LS to RAN to inform that RAN1 has identified the following with regard to long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels:

· LTE PC5 for V2V can be detected by DSRC devices if DSRC devices are equipped with necessary functionalities.

· This detection is possible with the existing physical layer structure of LTE PC5 for V2V.

· If further RAN1 specification work is done to allow transmission of some sequence in the last symbol of a subframe, it might further help DSRC receivers in detecting LTE PC5.

· RAN can communicate with other organization to determine the need of further RAN1 specification work. RAN1 assumes that the objective is fulfilled without further RAN1 specification work if RAN provides no guidance.

Agreement in RAN1#87:
· Add the following to the above LS:

· UEs operating LTE PC5 for V2V can detect DSRC if the UEs are equipped with necessary functionalities.

· There is no RAN1 consensus on whether further RAN1 specification work is needed for potential benefit in detecting DSRC.

· RAN1 assumes that the objective is fulfilled without further RAN1 specification work if RAN provides no guidance.

Agreement in RAN1#87:
· 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
Agreement in RAN1#87:
· 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)

Working assumption:
· When UL TX overlaps in time domain with SL TX in different carrier frequency, 

· The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.
· Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.

Agreement in RAN1#87:
· In case of TDD shared carrier, DL and S(Special) subframes are skipped similar to SLSS subframes

· The Pstep parameter is adjusted according to UL-DL configuration

· Pstep_sharedTDD = Pstep*(UL/(UL+DL+S))
Agreement in RAN1#87:
· The following V2V subframe bitmap sizes are supported for TDD shared carrier

· The bitmap length 100 is replaced by TDD#0: 60;  TDD#1: 40; TDD#2: 20, TDD#3: 30, TDD#4: 20, TDD#5: 10, TDD#6: 50

Agreement in RAN1#87:
· SLSS/PSBCH transmission and reception is up to UE capability. 

· Preconfiguration for out-coverage UEs can include zero, two, or three sync resources.

· No SLSS/PSBCH transmission/reception when zero resource is preconfigured.

· Note that this reverts the RAN1#86bis agreement “Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.”
Agreements in RAN1#87:
· PSBCH content for Rel-14 V2X is the same as what is in Rel-12 spec.
Agreement in RAN1#87:
· Confirm that reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window. Here i denotes the resource reservation interval in the received SCI.
Agreement in RAN1#87:
· Remove the bracket of [1000] ms in the occupancy ratio metric definition of CR.

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

· FFS how frequently CR is measured, updated and whether it is further filtered or not. 

· Confirm the working assumption on the set of radio-layer parameters

· FFS whether resource reservation interval needs to be included.

· Include the above two FFS in the 2nd email discussion [87-17] and/or RAN1#88.

Agreement in RAN1#87:

If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, 

when the (pre)configuration information indicates that eNB timing has higher priority than GNSS, the following priority rules should be applied: 

· P1’: UE directly synchronized to eNB 

· P2’: UE indirectly synchronized to eNB (i.e., UE whose SyncRef is another UE directly synchronized to eNB) 

· P3’: GNSS 

· P4’: UE directly synchronized to GNSS 

· P5’: UE indirectly synchronized to GNSS (i.e., UE whose SyncRef is another UE directly synchronized to GNSS) 

· P4’ and P5’ are differentiated at least when two sync resources are (pre)configured. FFS whether P4’ and P5’ are differentiated when three sync resources are (pre)configured. 

· P6’: The remaining UEs have the lowest priority. 

Note that when the (pre)configuration information indicates that GNSS has higher priority than eNB timing, the following agreements are kept. 

· P1: GNSS 

· P2: the following UE has the same priority: 

· UE directly synchronized to GNSS 

· UE directly synchronized to eNB 

· P3: the following UE has the same priority: 

· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS) 

· UE indirectly synchronized to eNB 

· P4: the remaining UEs have the lowest priority.
Agreement in RAN1#87:
· When two resources are included, the following behavior is used. 
· The same sync resource is used for UEs directly synchronized with GNSS. \

· UE directly synchronized to GNSS is not required to monitor PSBCH in the other resource if GNSS is at the highest priority. 

· A UE that selecting SLSS ID = 0 with in-coverage indicator = 1 as its sync reference transmits SLSS = 0 with in-coverage indicator = 0. 

· In-coverage indicator is used to differentiate direct GNSS and in-direct GNSS 
· UE directly and indirectly synchronized to GNSS set in-coverage indicator to 1 and 0 respectively. 

· SLSS ID 168 is used to differentiate 1 hop sync. or more hops for GNSS based synchronization 

· FFS SLSS ID selection of “standalone UE”. 

· Note: The sync resource for the in-coverage is one of the resource chosen from the out-of-coverage resources as D2D.
· When three resources are included, the following behavior is used. 

· For UE InC following eNB timing: 

· Resource 1: PSBCH and SLSSID from NW, InC bit = 1. 

· For UE InC following GNSS timing: 

· Resource 1: PSBCH from NW, SLSSID=0, InC bit = 1. 

· For UE OoC sync to UE InC: 

· Resource 2: PSBCH (except DFN) and SLSSID from Sync Ref, InC bit = 0. 

· For UE OoC sync to UE in partial coverage (i.e., with SLSSID from net and InC=0): 
· Resource 1: PSBCH (except DFN) from Sync Ref, SLSSID from Sync Ref + 168, InC bit = 0. 

· For UE OoC sync to UE OoC, distinguish 2 cases: 

· If sync Ref UE is directly sync to GNSS (i.e., transmitting on resource 3). 

· Resource 2: PSBCH (except DFN) from Sync Ref, InC bit = 0. FFS SLSS ID.
· Other cases: 

· Use resource 1 or 2 (different from Sync Ref) with PBSCH (except DFN) and SLSSID from Sync Ref and InC bit = 0. 

· For UE isolated without GNSS: 

· Resource 1 or 2, randomly: PSBCH from preconfiguration, InC bit = 0. FFS SLSSID selection 

· For UE OoC sync to GNSS. 

· Resource 3: PSBCH from preconfiguration, SLSSID = 0, InC bit = 0. 

· FFS behavior if UE reads PSBCH from another UE. 

· Note that Resource 1 is “InC resource” or “1st OoC resource”, and Resource 2 and 3 are “2nd OoC resource” and “3rd OoC resource” respectively. 
2. List by topics 
<UL and SL SPS>
Agreements in RAN1#86: 

· A SPS RNTI for V2X over Uu is necessary.

· FFS whether this SPS RNTI is specific to V2X or can be the same as the legacy SPS C-RNTI

· A DCI format 0 for V2X scrambled by the SPS RNTI for V2X is used to activate or update the SPS.

· Both explicit release and an implicit release mechanism for SPS over Uu are supported (details FFS).

· Explicit signaling from the UE to the eNB (ask RAN2 if they can design the appropriate signalling, e.g. using a MAC CE) can be used to indicate to the eNB when activation/update/release is desired.

· For activation, a “desirable time offset” (e.g. relative to SFN0) is included

· When the period is to be changed, the UE notifies the eNB with the new period

· Multiple SPS configurations can be active at the same time.

· An indicator(s) in DCI format 0 (e.g. SPS index or an indicator mapped to SPS index) is used to differentiate SPS configurations.

· FFS whether existing field(s) (e.g. TPC for PUSCH) is reused or a new field is added

· FFS whether each SPS configuration is always activated/released by a separate DCI or whether multiple SPS configurations can be activated or released by a single DCI.

· In the event of a resource conflict between SPS configurations, only one transmission can occur

· RAN1 leaves it up to RAN2 to determine any possible mechanism for resolving resource conflicts between SPS configurations

Agreement in RAN1#86bis:
· Activation of one SPS configuration releases the previous allocation for the same SPS configuration.

Agreement in RAN1#86bis:
· An SL SPS RNTI different from SL dynamic scheduling RNTI is defined.

· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).

· Working assumption: 

· SL SPS configuration index : 3 bits

· Activation/release indication : 1 bit

· Each SL SPS DCI contains a single SPS configuration index.

· If the number of information bits in SL SPS DCI format mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to SL SPS DCI format until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.
· FFS whether the size of SL SPS DCI format can be larger than the size of DCI format 0 on the same search space.

Agreements in RAN1#86bis:
· Working assumption: A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.

· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index.

· Working assumption: Cyclic shift DM RS (3bits) 
· TPC command (2 bits) can be considered as an alternative if this working assumption is not confirmed.
· Each UL SPS DCI contains a single SPS configuration index.
Agreements in RAN1#87:
· If the DCI for SL SPS or dynamic scheduling is transmitted in subframe n and the offset value (in two-bit field) is set to m, the time location of initial transmission is the first subframe included in the resource pool that occurs at or after subframe n+4+m.

· Offset value is one of {0, 1, 2, 3}.

· Applicable to both SL SPS and dynamic scheduling.

· Subframe n can be any of DL subframes or special subframes in TDD Uu carrier.
Agreements in RAN1#87:
· Confirm the following working assumptions:

· A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.

<Resource selection for pedestrian UEs>
Agreement in RAN1#86:

· 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

Agreement in RAN1#86bis:
· The following aspects needs to be addressed to define resource selection based on partial sensing

· How to determine the subset of subframes in which UE performs sensing

· How to determine the subset of subframes for the candidates of resource selection

· How to relate these two subsets

· Study the above aspects in terms of PRR and energy consumption:
Agreements in RAN1#87:
· 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.
Agreements in RAN1#87:
· Support of partial sensing is up to UE capability.

Agreement in RAN1#87:
· P-UE does not support resource reservation interval shorter than 100 ms.

Agreements in RAN1#87:
· 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
<Co-channel coexistence with IEEE802.11p>
Agreements in RAN1#86bis:
· The following two aspects need to be discussed with regard to the usefulness of an detection option

· Usefulness when IEEE802.11p detects LTE

· Usefulness when LTE detects IEEE802.11p
· Study until the next meeting on the usefulness of the following options

· Option 1: Detecting the pattern of LTE CP

· Option 2: Detecting a sequence of LTE transmitted within the last symbol of a subframe

· Option 3: Detecting periodically transmitted LTE signal (e.g., SLSS)

· Option 4: Measuring energy

Agreement in RAN1#87:
· Send LS to RAN to inform that RAN1 has identified the following with regard to long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels:

· LTE PC5 for V2V can be detected by DSRC devices if DSRC devices are equipped with necessary functionalities.

· This detection is possible with the existing physical layer structure of LTE PC5 for V2V.

· If further RAN1 specification work is done to allow transmission of some sequence in the last symbol of a subframe, it might further help DSRC receivers in detecting LTE PC5.

· RAN can communicate with other organization to determine the need of further RAN1 specification work. RAN1 assumes that the objective is fulfilled without further RAN1 specification work if RAN provides no guidance.

Agreement in RAN1#87:
· Add the following to the above LS:

· UEs operating LTE PC5 for V2V can detect DSRC if the UEs are equipped with necessary functionalities.

· There is no RAN1 consensus on whether further RAN1 specification work is needed for potential benefit in detecting DSRC.

· RAN1 assumes that the objective is fulfilled without further RAN1 specification work if RAN provides no guidance.

<Congestion control for PC5-based V2X>
Agreements in RAN1#86bis:
· 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
· Send LS to RAN2/4 to inform this agreement.

Agreement in RAN1#87:
· 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
Agreement in RAN1#87:
· 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)

Agreement in RAN1#87:
· Remove the bracket of [1000] ms in the occupancy ratio metric definition of CR.

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

· FFS how frequently CR is measured, updated and whether it is further filtered or not. 

· Confirm the working assumption on the set of radio-layer parameters

· FFS whether resource reservation interval needs to be included.

· Include the above two FFS in the 2nd email discussion [87-17] and/or RAN1#88.

<Simultaneous Uu and PC5 operations in different carriers>
Agreements in RAN1#86bis:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.

· RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX. RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).
· For case 1, RAN1 assumes no physical layer solution is needed.

Working assumption:
· When UL TX overlaps in time domain with SL TX in different carrier frequency, 

· The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.
· Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.

<Sidelink synchronization>
Agreements in RAN1#86bis:
· Reuse Rel-12 D2D mechanism of indicating synchronization of each RX pool with the following change:

· GNSS can be added or can replace the cell ID.

· It is RAN1’s understanding that a single FFT per carrier can be used to receive these Sidelink processes (note that this does not imply anything about whether the UE is expected to receive on more than one carrier simultaneously).

· RAN1 understanding is an IE similar to the current SL-SyncConfig can be reused for the case where GNSS is among the synchronization reference of a pool. Details are up to RAN2.

· UE selects only one transmission synchronization reference at a time based on the synchronization reference selection procedure.

· The TX pool (pre-)configuration includes the type(s) of sync reference that is allowed in using each pool.

· For a pool, specification supports any combination of the following:

· SyncRef directly or indirectly derived from eNB

· This includes UE’s own timing and SLSS originated from a stand-alone UE

· SyncRef directly or indirectly derived from GNSS

Agreements in RAN1#86bis:
· If the vehicle UE has selected the GNSS as syncRef, 

· For the OOC case: 

· The UE transmits SLSS and PSBCH every synchronization period when the SLSS resource is pre-configured and the UE is capable of SLSS/PSBCH transmission;
· FFS whether any SLSS/PSBCH dropping behaviour is specified, e.g., for congestion control.
· For the InC case:

· Rel-12 D2D mechanism is reused, i.e.:

· RSRP threshold or dedicated signaling to determine the SLSS transmission

· When GNSS is the highest priority, the UE is not expected to read SLSS from other UEs.
· UE capability of SLSS transmission/reception will be discussed later.

Agreements in RAN1#86bis:
· Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.
· Working assumption: An out-coverage UE directly synchronized to GNSS transmits SLSS/PSBCH on the pre-configured sync resource which is one of the two preconfigured sync resources.

· FFS: Out-coverage UE indirectly synchronized to GNSS
· In the other resource, the UE receives PSBCH potentially transmitted from an in-coverage UE.

· FFS whether a UE that selected SLSS ID = 0 as its sync reference transmits SLSS = X (FFS 0 or 168) and PSBCH in a different resource.

· FFS PSBCH content if transmits

Agreements in RAN1#86bis:
· If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, the following priority rules should be applied: 

· P1: GNSS

· P2: the following UE has the same priority:

· UE directly synchronized to GNSS

· UE directly synchronized to eNB 

· P3: the following UE has the same priority:

· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)

· UE indirectly synchronized to eNB 

· P4: the remaining UEs have the lowest priority.

· The priority order between P1 and P2 can be (pre-)configured.
· Note: It is RAN1 understanding that P1 will be prioritized over P2 if the eNB prioritizes GNSS over eNB timing. 

Agreements in RAN1#86bis:
· If the UE detects an eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, 
· If GNSS is prioritized over eNB by eNB configuration, UE directly or indirectly synchronized to GNSS has a higher priority than eNB.

Agreements in RAN1#86bis:
· For the V2V PC5 SLSS

· If the vehicle UE has selected the GNSS as syncRef and acts as a synchronization source, SLSS ID is set to 0 for SLSS transmissions.

Agreement in RAN1#86bis:
· PSBCH contains 48 bits

· DM RS OCC of PSBCH
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Agreement in RAN1#87:
· SLSS/PSBCH transmission and reception is up to UE capability. 

· Preconfiguration for out-coverage UEs can include zero, two, or three sync resources.

· No SLSS/PSBCH transmission/reception when zero resource is preconfigured.

· Note that this reverts the RAN1#86bis agreement “Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.”
Agreement in RAN1#87:
· When two resources are included, the following behavior is used. 
· The same sync resource is used for UEs directly synchronized with GNSS. \

· UE directly synchronized to GNSS is not required to monitor PSBCH in the other resource if GNSS is at the highest priority. 

· A UE that selecting SLSS ID = 0 with in-coverage indicator = 1 as its sync reference transmits SLSS = 0 with in-coverage indicator = 0. 

· In-coverage indicator is used to differentiate direct GNSS and in-direct GNSS 
· UE directly and indirectly synchronized to GNSS set in-coverage indicator to 1 and 0 respectively. 

· SLSS ID 168 is used to differentiate 1 hop sync. or more hops for GNSS based synchronization 

· FFS SLSS ID selection of “standalone UE”. 

· Note: The sync resource for the in-coverage is one of the resource chosen from the out-of-coverage resources as D2D.
· When three resources are included, the following behavior is used. 

· For UE InC following eNB timing: 

· Resource 1: PSBCH and SLSSID from NW, InC bit = 1. 

· For UE InC following GNSS timing: 

· Resource 1: PSBCH from NW, SLSSID=0, InC bit = 1. 

· For UE OoC sync to UE InC: 

· Resource 2: PSBCH (except DFN) and SLSSID from Sync Ref, InC bit = 0. 

· For UE OoC sync to UE in partial coverage (i.e., with SLSSID from net and InC=0): 
· Resource 1: PSBCH (except DFN) from Sync Ref, SLSSID from Sync Ref + 168, InC bit = 0. 

· For UE OoC sync to UE OoC, distinguish 2 cases: 

· If sync Ref UE is directly sync to GNSS (i.e., transmitting on resource 3). 

· Resource 2: PSBCH (except DFN) from Sync Ref, InC bit = 0. FFS SLSS ID.
· Other cases: 

· Use resource 1 or 2 (different from Sync Ref) with PBSCH (except DFN) and SLSSID from Sync Ref and InC bit = 0. 

· For UE isolated without GNSS: 

· Resource 1 or 2, randomly: PSBCH from preconfiguration, InC bit = 0. FFS SLSSID selection 

· For UE OoC sync to GNSS. 

· Resource 3: PSBCH from preconfiguration, SLSSID = 0, InC bit = 0. 

· FFS behavior if UE reads PSBCH from another UE. 

· Note that Resource 1 is “InC resource” or “1st OoC resource”, and Resource 2 and 3 are “2nd OoC resource” and “3rd OoC resource” respectively. 
Agreement in RAN1#87:

If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, 

when the (pre)configuration information indicates that eNB timing has higher priority than GNSS, the following priority rules should be applied: 

· P1’: UE directly synchronized to eNB 

· P2’: UE indirectly synchronized to eNB (i.e., UE whose SyncRef is another UE directly synchronized to eNB) 

· P3’: GNSS 

· P4’: UE directly synchronized to GNSS 

· P5’: UE indirectly synchronized to GNSS (i.e., UE whose SyncRef is another UE directly synchronized to GNSS) 

· P4’ and P5’ are differentiated at least when two sync resources are (pre)configured. FFS whether P4’ and P5’ are differentiated when three sync resources are (pre)configured. 

· P6’: The remaining UEs have the lowest priority. 

Note that when the (pre)configuration information indicates that GNSS has higher priority than eNB timing, the following agreements are kept. 

· P1: GNSS 

· P2: the following UE has the same priority: 

· UE directly synchronized to GNSS 

· UE directly synchronized to eNB 

· P3: the following UE has the same priority: 

· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS) 

· UE indirectly synchronized to eNB 

· P4: the remaining UEs have the lowest priority.
Agreements in RAN1#87:
· PSBCH content for Rel-14 V2X is the same as what is in Rel-12 spec.
<Multiplexing V2V with other signals/channels>
Agreements in RAN1#86bis:
· A pool is configured with a number of reserved subframes such that the bitmap is repeated in an integer number within the DFN range.

· V2V logical subframe index is not allocated to a reserved subframe.

· The location of the reserved subframes is indicated by an implicit way (details FFS until next meeting).

Agreement in RAN1#87:
· In case of TDD shared carrier, DL and S(Special) subframes are skipped similar to SLSS subframes

· The Pstep parameter is adjusted according to UL-DL configuration

· Pstep_sharedTDD = Pstep*(UL/(UL+DL+S))
Agreement in RAN1#87:
· The following V2V subframe bitmap sizes are supported for TDD shared carrier

· The bitmap length 100 is replaced by TDD#0: 60;  TDD#1: 40; TDD#2: 20, TDD#3: 30, TDD#4: 20, TDD#5: 10, TDD#6: 50

<PC5 based V2V using shorter resource reservation interval>
Agreements in RAN1#86bis:
· Support i as 1/5, 1/2 (Pstep fixed at 100) with resource-pool specific configuration of the set of allowed i

· No change to sensing window and selection window

· Use undefined states of the 4-bit resource reservation field in SCI format 1 to indicate shorter periodicity.

· FFS the following aspects till the next meeting
· Scale the SL_RESOURCE_RESELECTION_COUNTER to 2(for 50ms period) or 5 (for 20 ms period)
· S-RSSI measurement interval is (select one of the options at the next meeting)

· 100 ms interval is kept

· set to the minimum allowed i

· set to the resource reservation interval used for transmission of the UE 

· Combination of allowed intervals {20, 50, 100} with shortened averaging duration
· In step2, reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1.
Agreement in RAN1#87:
· Confirm that reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window. Here i denotes the resource reservation interval in the received SCI.
<Prioritization of SL TX for V2X over WAN TX>
Agreement in RAN1#86bis:
· When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 

· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped
<Others>
Agreement in RAN1#86bis:
· Include the following previous RAN1 agreement in the LS which will be sent to RAN WGs to inform all the agreements made in RAN1#86bis

· QPSK and 16QAM are supported in SL-based V2X.
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