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8.1.4 LTE-based V2X Services

WID in RP-162519
R1-1701783
Introduction of V2X into 36.212
Huawei

R1-1701878
Introduction of V2X
Ericsson
R1-1703455
Discussion on UE feature list for Rel-14 LTE V2X
LG Electronics

R1-1703764
[Draft] LS on RAN1 agreements for LTE-V2X
LG Electronics

Final version approved in R1-1703765
8.1.4.1 Remaining details of UL and SL SPS 

Limit to 2 contributions per 1 company/organization/university

R1-1701620
Discussion on DCI format of V2X SPS scheduling
ZTE, ZTE Microelectronics

R1-1701727
Remaining issues for SPS procedures
Huawei, HiSilicon

R1-1701767
Remaining issues for UL and SL DCI
Huawei, HiSilicon

R1-1701912
New DCI Format for Semi-Persistent Scheduling Enhancement and Signaling Overhead Reduction in V2X Communications
ASTRI, TCL Communication Ltd.

R1-1701932
Discussion on size alignment between SL SPS DCI and DCI format 0
Panasonic

R1-1702018
Remaining details of DCI design
Beijing Xinwei Telecom Techn.

R1-1702032
Remaining details of SL SPS on DCI design
CATT

R1-1702395
Remaining issues on UL and SL SPS
LG Electronics

R1-1702863
DCI design for support of SL SPS
Samsung

R1-1703028
DCI design for SL SPS
Ericsson

R1-1703202
On Signalling for SL SPS
Nokia, Alcatel-Lucent Shanghai Bell

R1-1703692
WF on remaining details of V2X UL and SL DCI design
Agreements: 
· V2X UL DCI
· The following working assumption is confirmed:
· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index.
· Cyclic shift DM RS (3bits)
· DMRS cyclic shift is fixed to zero
· SL SPS DCI
· Confirm the following working assumption:
· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).
· SL SPS configuration index : 3 bits
· Activation/release indication : 1 bit
· A UE is not expected to be (pre)configured with the size of SL SPS DCI format larger than that of DCI format 0 mapped onto the same search space, if DCI format 0 is defined on the same search space.
· SL dynamic scheduling DCI
· If the number of information bits in SL dynamic scheduling DCI format mapped onto a given search space is less than the payload size of SL SPS DCI format mapped onto the same search space and the DCI format 0 is not defined on the same search space, zeros shall be appended to SL dynamic scheduling DCI format until the payload size equals that of SL SPS DCI format.
8.1.4.2 Remaining details of resource selection for pedestrian UEs

Limit to 2 contributions per 1 company/organization/university

R1-1702396
Remaining issues on resource selection for pedestrian UEs
LG Electronics

R1-1701768
Remaining issues on P-UE partial sensing
Huawei, HiSilicon
R1-1702525
Sensing based resource selection  for V2P
Qualcomm Incorporated

Agreements:
· When the TX pool configuration allows both partial sensing and random selection and the UE is not instructed to use only one of them, UE behaviour on the selection between partial sensing and random selection is unspecified.

· When a P-UE is instructed to use partial sensing only, the UE is not allowed to use random resource selection.

Agreements:
· For P-UEs performing random resource selection,

· Resource is reselected for every TB if only random selection is allowed in the TX pool.

· Resource is reselected following the semi-persistent resource reservation procedure if partial sensing is allowed in the TX pool.

Agreement:
· It is up to P-UE implementation when to start or resume partial sensing.
Note for minutes: RAN1 assumes that if the number of possible candidate subframes in the selection window [m+T1, m+T2] for which sensing measurements are available, is less than the minimum allowed value of Y, then the UE does not transmit using partial sensing. 

R1-1703694
WF on P-UE resource selection
LG Electronics, Qualcomm, Nokia

Proposal for agreements:

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

· It is up to P-UE implementation when to start partial sensing.

R1-1703819
WF on P-UE partial sensing and resource selection windows
Intel

Proposal for agreements:

· P-UEs performing partial sensing follow V-UE resource reselection triggering conditions 

· (i.e. probability to reselect resource is satisfied and resource reselection counter = 0)

· P-UE performs partial sensing according to the (pre)configured set of k values [k1,..,ki,..,kN] (k1<…<ki<…<kN), that determine partial sensing windows [m+T1, m+T2] – ki·100 relative to resource reselection window [m+T1, m+T2]

· Probability to reselect resource is verified in advance to enable all partial sensing windows, starting from time instance m+T1- kN·100

R1-1703820
WF on P-UE random resource selection behaviour
Intel, Samsung

R1-1703834
WF on P-UE sensing for shorter reservation period
Huawei, HiSilicon, Sony, ITRI

Proposal for agreements:

· For each short reservation period j*P_step, where 0<j<1, 

· A P-UE senses N subframes, where N is minimum of j*P_step and Y. 

· The interval between the last subframe of the N subframes and the last subframe of the Y subframes is set to P_step.

· A P-UE scales the number of reservations of other UE within the Y subframes by 1/j when the reservation field received in the N subframes equals to j.

· A P-UE shall sense the N subframes for short reservation period j*P_step when,

· j is indicated by i which is (pre)configured.

R1-1703821
WF on P-UE partial sensing and resource selection to handle small transmission periods
Intel

Proposals for agreements:

· The following enhancements are introduced in case of partial sensing in pool with short transmission periods:

· The set of k is (pre)configured with each element in the range [1/5, 1/2 , 1,..,10]

R1-1701621
Remaining details of resource selection for pedestrian UEs
ZTE, ZTE Microelectronics

R1-1701729
Discussion on partial sensing P-UEs using random selection
Huawei, HiSilicon

R1-1702019
Details of partial sensing by P-Ues
Beijing Xinwei Telecom Techn.

R1-1702020
Discussion on random selection by P-Ues
Beijing Xinwei Telecom Techn.

R1-1702033
Discussion on remaining details of P-UE resource selection
CATT

R1-1702140
Details of random resource selection by pedestrian UEs
Intel Corporation

R1-1702141
Remaining details of partial sensing  for P2V communication
Intel Corporation

R1-1702771
Details of resource selection by pedestrian UE using partial sensing
NTT DOCOMO, INC.

R1-1702864
Resource selection for pedestrian UE
Samsung

R1-1703032
Outstanding issues in V2P
Ericsson

R1-1703144
Discussion on remaining details of resource selection for P-Ues
Sony

R1-1703203
On resource selection for V2P communication
Nokia, Alcatel-Lucent Shanghai Bell

8.1.4.3 Remaining details of congestion control for PC5-based V2X

Limit to 2 contributions per 1 company/organization/university

R1-1701622
Remaining details of congestion control for PC5-based V2X
ZTE, ZTE Microelectronics

R1-1701726
Remaining details of congestion control
Huawei, HiSilicon

R1-1701926
Load balancing across multiple carriers
NEC

R1-1701931
Discussion on CBR measurement and congestion control behavior
Panasonic

R1-1702034
Discussion on congestion control
CATT

R1-1702142
Details of congestion control for V2V communication
Intel Corporation

R1-1702143
Evaluation of congestion control schemes for V2V communication
Intel Corporation

R1-1702397
Remaining issues on congestion control for PC5-based V2X
LG Electronics

R1-1702526
Congestion control for V2V
Qualcomm Incorporated

R1-1702865
CBR measurement by PUE
Samsung

R1-1702866
Remaining details on congestion control
Samsung

R1-1703037
Outstanding issues in Congestion Control for V2V
Ericsson
R1-1703444
Summary of email discussion [87-17] on the FFS points in the congestion control
LG Electronics

Proposal for agreements:

· Resource reservation interval is included in the set of radio parameters to be adjusted based on the CBR measurement.

· Support: Huawei, HiSi, Intel, Panasonic,

· Not support: Qualcomm, Ericsson, DOCOMO, CATT

Agreements:
· UE measures the CR per PPPP
· Relation between CR and CRlimit

· The UE shall ensure the following limit is met per PPPP,

· UE shall ensure [image: image1.wmf]å
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· Suffix i and k denote the PPPP of a packet in increasing priority order

Agreements:
· UE also measures CBR on the exceptional pool. UE reports the CBR measurement on the exceptional pool if requested by eNB.

· UE adaptation of transmission parameters is supported on the exceptional pool. 

· RAN1 assumes that this can be supported in the same way as the UE behaviour in the normal pool.

R1-1703825
WF on Congestion Control
Huawei, HiSilicon

Agreements:
· CBR is measured and CR is evaluated for each (re)transmission
· For a (re)transmission in subframe n+4, the CR is evaluated in subframe n.
· For a (re)transmission in subframe n+4, the CBR measured in subfrme n is used. 
· CBR and CR are defined as follows (note that this supersedes the existing agreement on the CR definition):
	Definition
	Channel busy ratio (CBR) measured at subframe n is defined as follows:

For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 
For PSCCH in a pool (pre)configured such that PSCCH may be transmitted with its corresponding PSSCH in non-adjacent resource blocks, the portion of the resources of the PSCCH pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1], assuming that the PSCCH pool is composed of resources with a size of two resource blocks.


NOTE:
The subframe index is based on physical subframe index.

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


NOTE 1:
a is a positive integer and b is 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000, a >= 500, and n+b should not exceed the last transmission opportunity of the grant for the current transmission. 

NOTE 2: 
CR is evaluated for each (re)transmission.

NOTE 3:
In evaluating CR, the UE shall assume the transmission parameter used at subframe n is reused according to the existing grant(s) in subframes [n+1, n+b] without packet dropping.

NOTE 4:
The subframe index is based on physical subframe index.
Note:

· the lower bound of a can be revisited in RAN1#88bis if a problem is identified. 
· The details of the CR definition can be revisited in RAN1#88bis if a problem is identified.

R1-1704035
WF on CBR and CR definition for 36.214
Huawei, HiSilicon

Agreements:
· How to meet the constraint made by CRlimit is up to UE implementation.

· Packet dropping is allowed for the UE implementation to meet the CRlimit.

Agreement: 
· For non-adjacent SA/data case,

· CBR measured on the SA pool can be reported separately. Details are up to RAN2.

· No separate congestion control radio parameter signalling is needed for SA pool.

· UE implementation can take into account the CBR measured on SA pool.

· Note that UE radio parameter adaptation will be performed based on CBR measured in data pool.

R1-1703762
[Draft] Response LS on RAN1 agreements for congestion control LG Electronics [RAN WG1]

Final version approved in R1-1703763.

R1-1703831
WF on CBR measurement of PUE
Samsung, ZTE

Agreements:
· If the P-UE cannot receive PSCCH/PSSCH, the procedure defined for V-UE is reused based on a (pre)configured CBR value.

8.1.4.4 Others

Including any remaining details of sidelink synchronization enhancement, multiplexing V2V with other signals/channels, shorter resource reservation period in PC5-based V2V, and simultaneous Uu and PC5 operations
Sidelink synchronization

R1-1703035
Remaining details on synchronization
Ericsson
Revised to R1-1703467
R1-1703069
Remaining issues of synchronization
Huawei, HiSilicon

R1-1703695
WF on remaining issues of sidelink synchronization
LG Electronics, Huawei, HiSilicon, ITRI, Nokia, Xinwei, ITL

Agreements:
· SLSS ID is randomly chosen from {170,…,335} with uniform probability for standalone UE.

· When three resources are configured, 

· SLSS ID 169 is used for OoC UE indirectly synchronized to GNSS (i.e. UE synchronized to SLSS ID=0 with InC bit=0 in resource 3)

· OoC UE directly synchronized with GNSS should read PSBCH from another UE of resource 1 and resource 2, if the UE has capability.

R1-1703766
V2X offline discussion summary
LG

R1-1701624
Remaining details of sidelink synchronization enhancement
ZTE, ZTE Microelectronics

R1-1702037
Discussion on synchronization
CATT

R1-1702389
Sidelink synchronization enhancement for V2X communications
ITRI

R1-1702399
Remaining issues on sidelink synchronization enhancement
LG Electronics

R1-1702528
UE capability for tracking different number of timings
Qualcomm Incorporated

R1-1702529
Remaining issues of Synchronisation
Qualcomm Incorporated

R1-1702855
Remaining details of sidelink synchronization procedure for V2V communication
Intel Corporation

R1-1702867
Remaining details on SLSS based synchronization
Samsung

R1-1703206
Remaining details of synchronization enhancements for V2V
Nokia, Alcatel-Lucent Shanghai Bell

Multiplexing V2V with other signals/channels

R1-1701623
Details of reserved subframe allocation for V2X resource pool
ZTE, ZTE Microelectronics

R1-1701728
Remaining details of resource pool logical indexing
Huawei, HiSilicon

R1-1701933
Discussion on reserved subframes in V2X
Panasonic

R1-1702036
Discussion on reserved subframe
CATT

R1-1702400
Remaining issues on multiplexing V2V with other signals/channels
LG Electronics

TP in appendix is agreed in principle; final check of the text to be done by the Editor. 

R1-1702854
Allocation of reserved subframes for V2V communication
Intel Corporation

R1-1703033
Pool design for V2V
Ericsson

R1-1703419
Remaining details on subframe pool configuration for V2V
Innovative Technology Lab co.

R1-1703693
WF on remaining details of multiplexing V2V with other signals/channels
LG Electronics, Panasonic, ZTE

Agreement in principle (exact text is up to the Editors): 
· The location of reserved subframes is implicitly determined with the following steps:
· Step 1: 
· The number of reserved subframes (Nreserved) within the DFN range is calculated by “mod (Nphy-Nskipped, Lbitmap)”. Here, Nphy means the total number of physical subframes in the SFN range, which is 10240 in LTE specifications. Nskipped and Lbitmap denote the number of subframes excluded from the bitmap application due to the predefined usage (i.e., SLSS transmission, DL and special subframes) and the bitmap length for V2X resource pool, respectively. 
· Step 2: 
· Temporal subframe index is assigned to (Nphy-Nskipped) subframes remaining after excluding Nskipped skipped subframes.
· Step 3:
· The location of reserved subframes in the temporal subframe index (from Step 2) is determined by “floor (m*(Nphy-Nskipped)/Nreserved), where m = 0, 1,…, (Nreserved-1)”. 
· Step 4
· The final V2V logical subframe index is assigned to the subframes remaining after excluding Nreserved reserved subframes.
Note that the subframe offset for the V2X resource pool is not assumed in the current RAN1 specification.  Can consider at RAN1#88bis whether to take some action to better align the RAN1 & RAN2 specs. 

Shorter resource reservation period

Agreements:

· Apply scale factor of 2 and 5 to resource reselection counter range [5, 15]
· Note that this does not apply to UEs without the shorter resource reservation period. 

· For SL-RSSI averaging, 
· S-RSSI measurement interval is set to the resource reservation interval used for transmission of the UE if the resource reservation interval is less than 100 ms, i.e. i < 1.
R1-1702021
Discussion on shorter resource reservation period
Beijing Xinwei Telecom Techn.

R1-1702035
Discussion on shorter resource reservation period in PC5-based V2V
CATT

R1-1702144
On support of short transmission period for V2V communication
Intel Corporation

R1-1702398
Remaiming issues on support of shorter resource reservation period
LG Electronics

R1-1702527
Remaining issues of shorter resource reservation period support for PC5 based V2V
Qualcomm Incorporated

R1-1702772
Details on support of shorter period for V2V communications
NTT DOCOMO, INC.

R1-1702868
On supporting smaller periodicity on PC5 based V2V
Samsung

R1-1703034
Support for smaller resource reservation periods in V2X
Ericsson

R1-1703057
Remaining details of supporting traffic with shorter periodicity
Huawei, HiSilicon

R1-1703205
Remaining Details - shorter resource reservation period in PC5-based V2V
Nokia, Alcatel-Lucent Shanghai Bell

Simultaneous Uu and PC5 operations

R1-1703078
Remaining details of simultaneous Uu and PC5 operations
Huawei, HiSilicon

R1-1703204
On Simultaneous Uu and PC5 operation in different carriers
Nokia, Alcatel-Lucent Shanghai Bell

Agreement:

The following Working Assumption from RAN1#87 is confirmed:

· 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.
R1-1703830
WF on Prioritization of SLSS/PSBCH
CATT
Not agreed. 
Other topics

R1-1701625
The performance evaluation of non-orthogonal MA in eV2X
ZTE, ZTE Microelectronics

R1-1701771
Discussion on the necessity of differentiating P-UE and V-UE
Huawei, HiSilicon

R1-1702388
Supporting coordinated and uncoordinated operation in inter-PLMN for V2X service
ITRI

R1-1703058
Inter-PLMN operation on PC5
Huawei, HiSilicon

R1-1703369
Other remaining issues for V2V
Huawei, HiSilicon

R1-1702030
P-Max of PC5 V2X considering Inter-carrier configuration/scheduling
CATT
