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1.1.1 LTE-based V2X Services
WID in RP-161894
R1-1611869
Introduction of V2X into 36.212
Huawei
Email approval until 8th Dec on the LS to RAN2/4 capturing all the agreements and working assumptions – Hanbyul (LGE)
Email approval until 8th Dec on the LS to RAN2 including RRC parameters – Hanbyul (LGE)
1.1.1.1 Enhancement to UL and SL SPS
1.1.1.1.1 Remaining details of DCI design
R1-1611191
Remaining issues for SPS DCI design
Huawei, HiSilicon

R1-1611332
Remaining details of DCI design
CATT

R1-1611591
SPS enhancements for V2X
Qualcomm Incorporated

R1-1611735
Remaining details of DCI design for SL and UL SPS
LG Electronics

R1-1612100
DCI format of V2X SPS resources
ZTE

R1-1612112
Discussion on size alignment between SL SPS DCI and DCI format 0
Panasonic

R1-1612171
Remaining details of DCI design
CMCC

R1-1612389
Support of multiple SL/UL SPS configurations
Samsung

R1-1612879
On Signalling for SPS
Nokia, Alcatel-Lucent Shanghai Bell

R1-1612939
DCI design for SL SPS 
Ericsson
R1-1613200
WF on DCI design in TDD
CATT, LGE, CMCC, Huawei, HiSilicon, Samsung, Xinwei
Agreements:
· 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.
R1-1613183
WF on remaining details of V2X UL DCI
LG Electronics, ZTE, NTT DOCOMO, Samsung, Panasonic
Agreements:
· Confirm the following working assumptions:

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

R1-1613184
WF on remaining details of SL DCI
LG Electronics, Samsung, NTT DOCOMO, Nokia, ASB, CATT, Panasonic
Continue discussion in RAN1#88.
1.1.1.1.2 Others

Including explicit release and implicit release mechanism 
R1-1612686
On support of implicit SPS release for sidelink V2X
NTT DOCOMO, INC.
R1-1611135
Remaining issues for SPS procedures
Huawei, HiSilicon

R1-1611736
Remaining details of UE behavior for SL and UL SPS
LG Electronics

1.1.1.2 Resource selection for pedestrian UEs
R1-1613653
WF on P-UE
LG Electronics, NTT DOCOMO
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.
1.1.1.2.1 Details of random selection by pedestrian Ues
R1-1612880
Comments on Pool Configuration with Random Selection
Nokia, Alcatel-Lucent Shanghai Bell

R1-1611922
Random resource selection by pedestrian UEs for P2V communication
Intel Corporation

R1-1612390
Random resource selection for pedestrian UE
Samsung

R1-1612960
On random resource selection for V2P
Ericsson
R1-1611737
Details of random resource selection for P-UE
LG Electronics

R1-1612101
Details of random selection by pedestrian UEs
ZTE

R1-1612615
Details Discussion On P-UE Random Resource Selection
Sharp

R1-1612881
On random resource selection for V2P communication
Nokia, Alcatel-Lucent Shanghai Bell
R1-1613664
WF on random selection by P-UE
LG Electronics, Samsung
Continue discussion in RAN1#88
1.1.1.2.2 Details of resource selection using partial sensing by pedestrian Ues
Including the aspects related to the subframe subset for sensing and the subframe subset for resource selection
R1-1611136
Evaluation results for P-UE partial sensing
Huawei, HiSilicon
R1-1611266
Partial sensing for pedestrian UEs
Sequans Communications

R1-1612687
Details of resource selection using partial sensing by pedestrian UE
NTT DOCOMO, INC.

R1-1611738
Details of partial sensing for P-UE resource selection
LG Electronics

R1-1611192
Procedure for P-UE partial sensing
Huawei, HiSilicon

R1-1611334
Discussion on P-UE resource selection
CATT

R1-1611548
Discussion on detail of partial sensing for pedestrian UE
Sony

R1-1611592
Sensing based resource selection  for V2P
Qualcomm Incorporated

R1-1611923
Partial sensing for P2V communication
Intel Corporation

R1-1612102
Details of resource selection using partial sensing by P-UEs
ZTE

R1-1612233
Discussion on partial sensing of pedestrian UEs
Beijing Xinwei Telecom Techn.

R1-1612391
Partial sensing for pedestrian UE
Samsung

R1-1612882
On resource selection based on partial sensing for V2P communication
Nokia, Alcatel-Lucent Shanghai Bell
R1-1613279
WF on partial sensing
Samsung, Sequans
Also supported by ZTE

Agreements:
· Support of partial sensing is up to UE capability.

R1-1613604
WF on P-UE sensing timeline in partial sensing
Huawei, HiSilicon, Sony, Sequans, Samsung, NTT DOCOMO, ITRI, Xinwei, Nokia, ASB, OPPO
Agreement:
· P-UE does not support resource reservation interval shorter than 100 ms.

Agreements:
· 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
R1-1613605
Way Forward on use of resources for P-UE
Huawei, HiSilicon, ZTE, OPPO
Continue discussion in RAN1#88
1.1.1.2.3 Others
R1-1611195
Discussion on the necessity of differentiating P-UE and V-UE
Huawei, HiSilicon
1.1.1.3 Long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels
1.1.1.3.1 Details of detection options
R1-1611138
Coexistence of 802.11p and V2V services
Huawei, HiSilicon

R1-1611924
LTE-V2V coexistence with DSRC technology
Intel Corporation
R1-1611739
Discussion on the co-channel coexistence of multiple RATs for V2X
LG Electronics

R1-1612932
Detection Sequence in LTE-ITS Sidelink for Coexistence with Other Access Technologies
Ericsson
R1-1611593
Co-channel coexistence for DSRC and LTE-V2V
Qualcomm Incorporated

R1-1612103
Coexistence between DSRC and LTE V2V
ZTE

R1-1612930
Discussion on Coexistence Between Different Technologies for ITS Services
Ericsson

Agreement:
· 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:
· 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.
R1-1613573
[Draft] LS on long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels
[RAN WG1], Ericsson
Check the revised draft LS on Friday – Ricardo (Ericsson)
Conclusion:
· If RAN1 is tasked to specify a solution to further help LTE UEs to detect DSRC, a solution using transmission of some sequence in the last symbol of a subframe should be the starting point.

· Qualcomm thinks that the starting point can provide performance gain according to R1-1611593.

1.1.1.3.2 Others
1.1.1.4 Congestion control for PC5-based V2X
R1-1611696
Discuss on the UE behaviors when congestion is observed on the UE side
Guangdong OPPO Mobile Telecom.

1.1.1.4.1 Remaining details of CBR measurement
R1-1612883
On congestion control for PC5-based V2X
Nokia, Alcatel-Lucent Shanghai Bell
R1-1612884
On CBR Measurement
Nokia, Alcatel-Lucent Shanghai Bell

R1-1612392
Discussion on congestion control
Samsung
R1-1613274
WF on congestion control
Huawei, HiSilicon, NEC, OPPO
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
R1-1613642
WF on remaining issues of congestion control
Huawei, HiSilicon, LGE, Ericsson, Qualcomm, Samsung, Intel
Agreement:
· 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)

Email approval until 1st Dec on the working assumption and [1000]ms – Yi (Huawei):
Email discussion until RAN1#88 on the FFS points in the congestion control – Hanbyul (LGE):
Conclusion:

· Note: CR is a metric calculated by the transmitter UE and the parameters in the working assumption are adjusted within the range to meet the CR_limit.
R1-1613266
WF on CBR signalling
LG Electronics, Nokia, ASB, Samsung
Continue discussion in RAN1#88
R1-1613280
WF on CBR measurement of PUE
Samsung
R1-1613466
WF on CBR measurement of PUE
Samsung, ZTE
Continue discussion in RAN1#88 on the need of congestion control of P-UE
R1-1612111
Discussion on CBR measurement and congestion control behavior
Panasonic

R1-1611133
Remaining details of congestion control for V2V
Huawei, HiSilicon

R1-1611333
Discussion on CBR measurements
CATT

R1-1611594
Congestion control for V2V
Qualcomm Incorporated

R1-1611740
Remaining details of congestion measurement
LG Electronics

R1-1611925
Sidelink congestion control for V2X services
Intel Corporation

R1-1612104
Discussion on congestion control of PC5 carrier
ZTE

R1-1612889
Discussion on details of congestion measurement and control
Sony

R1-1612933
Details about CBR measurement
Ericsson
1.1.1.4.2 Others

Including load balancing across multiple carriers
R1-1611722
Load balancing via dynamic resource sharing for multiple carriers and pools
NEC

R1-1611741
Discussion on UE behavior in congestion control
LG Electronics

R1-1612198
Considering radio measurements and congestion control for zone based resource management in V2X service 
ITRI

R1-1612934
Congestion Control Framework for V2V
Ericsson

R1-1612966
SLSS/PSBCH and Transmitter Behavior under Congestion Control Restrictions
Ericsson
R1-1611742
Discussion on the congestion control for V2X
LG Electronics

1.1.1.5 Simultaneous Uu and PC5 operations in different carriers
Considering RAN1#86bis agreements on the UE sidelink transmission capability
R1-1611743
Discussion on power cotrol for simultaneous SL TX and WAN TX in different carriers
LG Electronics

R1-1612393
Power allocation for simultaneous UL and SL TX  in different carriers
Samsung
R1-1611871
Remaining details of cross-carrier scheduling
Huawei, HiSilicon

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.

1.1.1.6 Issues in supporting inter-PLMN for Uu and PC5
R1-1611744
Discussion on support of inter-PLMN for Uu and PC5
LG Electronics

R1-1611870
Coexistence of cellular and V2V services
Huawei, HiSilicon

R1-1612199
Coordinated and uncoordinated operation in inter-PLMN for V2X scenario
ITRI
1.1.1.7 Others

Including remaining details of sidelink synchronization enhancement, multiplexing V2V with other signals/channels, shorter resource reservation period in PC5-based V2V and prioritization of SL TX for V2X over WAN TX
Multiplexing V2V with other signals/channels

R1-1611129
Discussion of V2V support for TDD
Huawei, HiSilicon

R1-1611747
Remaining details of multiplexing V2V with other signals/channels
LG Electronics

R1-1612107
Allocation of reserved subframe for V2X resources pool
ZTE

R1-1612113
Discussion on reserved subframes in V2X
Panasonic

R1-1612394
Remaining details on resource pool configuration
Samsung

R1-1612578
Discussion on remaining details of reserved V2V subframe configurations
Intel Corporation

R1-1612796
Remaining details on handling wrap-around issue in subframe pool configuration for V2V
Innovative Technology Lab Co.

R1-1612886
Location of Reserved Subframes
Nokia, Alcatel-Lucent Shanghai Bell

R1-1612961
Pool design for V2V
Ericsson

Agreement:
· 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:
· 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

Sidelink synchronization enhancement

R1-1611137
Remaining details on PSBCH
Huawei, HiSilicon

R1-1611190
Remaining details on V2V SLSS/PSBCH transmission
Huawei, HiSilicon

R1-1611339
Synchronization enhancements in PC5-based V2V
CATT

R1-1611745
Remaining details of V2V synchronization
LG Electronics

R1-1612098
Discussion on synchronization subframe
CATT

R1-1612106
Remaining details of sidelink synchronization enhancement
ZTE

R1-1612200
Remaining enhancement to sidelink synchronization for V2X communications
ITRI

R1-1612395
Remaining details on SLSS based synchronization
Samsung

R1-1612579
Remaining details of V2V synchronization procedure
Intel Corporation

R1-1612689
Remaining details of SLSS based synchronization
NTT DOCOMO, INC.

R1-1612885
Remaining details of synchronization enhancements for V2V
Nokia, Alcatel-Lucent Shanghai Bell

R1-1612936
Contents of PSBCH for V2X
Ericsson

R1-1612951
Distributed Synchronization Procedure for V2X over PC5
Ericsson

R1-1613401
WF on SLSS and PSBCH contents
LG Electronics, NTT Docomo, Samsung
Agreement:
· 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.”
· Email approval until 1st Dec on the UE behaviour with the following starting points – Yi (Huawei):
· Strive for an agreement that is as similar as possible to the starting points.

· When two resources are included, the following behaviour 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.

· A UE that selecting SLSS ID = 0 with 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.

· SLSS ID 0 or 168 is used to differentiate 1 hop sync. or more hops for GNSS based synchronization

· When three resources are included, the behaviour in the following table is used (from R1-1609717).

	UE synchronization state:
	Resource 1 (“InC resource” or “1st OoC resource”)
	Resource 2 (“2nd OoC resource”)
	Resource 3 (“GNSS resource”)
	Notes

	UE is InC, sync to eNB 
	SS from SS_net,

PSBCH
	
	
	R12/13 solution

	UE is InC, sync to GNSS
	Reserved SLSS ID,
PSBCH
	
	
	PSBCH used to protect cell-edge UEs. Note that PSBCH should be transmitted on the first resource to avoid interference with OoC GNSS UEs PSBCH.

	UE is OoC, synchronized to InC UE with/without GNSS
	
	SS from SS_net
PSBCH with InC_flag=0
	
	R12/13 solution

	UE is OoC, synchronized to OoC UE with SS_net with/without GNSS
	SS from SS_oon
PSBCH with InC_flag=0
	
	
	R12/13 solution

	UE is OoC, synchronized to OoC UE with SS_oon and with/without GNSS
	SS from SS_oon
PSBCH with InC_flag=0 (The sync resource is selected depending on the resource of the incoming sync source)
	
	
	R12/13 solution

	UE is isolated and without GNSS
	SS from SS_oon
PSBCH with InC_flag=0 (Random sync resource)
	
	
	R12/13 solution

	UE is OoC, synchronized to GNSS
	SS from SS_oon
PSBCH with InC_flag=0 (Random sync resource)
	
	Reserved SLSS ID,
PSBCH
	PSBCH only includes DFN-related fields. The third resource is needed to avoid interference to cell-edge UEs.


R1-1613516
WF on remaining issues for V2V synchronization
Huawei, HiSilicon, ITRI
Agreements:
· PSBCH content for Rel-14 V2X is the same as what is in Rel-12 spec.
Proposal:
· When the pre-configured information indicates GNSS (P1) has lower priority, P2 only applies to the UE directly synchronized to eNB.
· UE directly synchronized to GNSS has the same priority as UE indirectly synchronized to GNSS (P3)

· Note that this complements the RAN1#86bis agreement.

· UE indirectly synchronized to eNB has higher priority than GNSS

Email approval until 1st Dec on this proposal – Seungmin (LGE):
Shorter resource reservation interval

R1-1611131
Remaining details of supporting traffic with shorter periodicity
Huawei, HiSilicon

R1-1611134
Remaining details of resource pool logical indexing
Huawei, HiSilicon

R1-1611337
Discussion on shorter resource reservation period in PC5-based V2V
CATT

R1-1611338
Discussion on reserved subframe
CATT

R1-1611595
Remaining issues of shorter resource reservation period support for PC5 based V2V
Qualcomm Incorporated

R1-1611746
Remaining details of supporting shorter periodicity
LG Electronics

R1-1611926
Sidelink enhancements to support V2V traffic with smaller periodicity
Intel Corporation

R1-1612105
Discussion on smaller periodicity
ZTE

R1-1612234
Discussion on shorter resource reservation period for V2X
Beijing Xinwei Telecom Techn.

R1-1612396
On supporting smaller periodicity on PC5 based V2V
Samsung

R1-1612688
Support of shorter period for V2V communications
NTT DOCOMO, INC.

R1-1612969
Support for smaller resource reservation periods in V2X
Ericsson
R1-1613201
WF on S-RSSI measurement interval
CATT, LGE,NTT DoCoMo, ZTE, Xinwei
Continue discussion in RAN1#88
R1-1613655
WF on Support of Small Transmission Periods for V2V Communication
Intel, Qualcomm Inc.
Agreement:
· 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.
Continue discussion on the other proposals in RAN1#88

