3GPP TSG RAN meeting #78









RP-172339
Lisbon, Portugal, Dec. 18-21, 2017
Status Report to TSG

Agenda item:


10.6.5
	Work Item Name
	V2X phase 2 based on LTE

	included in this status report
	Core part:
	Yes
	Perf. part:
	Yes
	Testing part:
	No

	Study Item Name
	

	Acronym
	LTE_eV2X

	Unique ID
	750062


Source:
	Leading WG
	TSG RAN WG1

	Rapporteur
	Name
	Philippe SARTORI

	
	Company
	Huawei

	
	Email
	Philippe.sartori@huawei.com


1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	75
	WI/SI started
	RP-170798
	0%
	June 2018
	0%
	December 2018

	76
	RP-171068
	RP-171069
	15%
	June 2018
	0%
	December 2018

	77
	RP-171739
	RP-171740
	30%
	June 2018
	0%
	December 2018

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


55 %








RAN4 Perf. part:

0 %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

60%










RAN WG2:

30%











RAN WG3:

XXX%











RAN WG4:

50%










RAN WG5:

XXX%










RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



<e.g. March 1x>
which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


June 2018

which is:
RAN #80

The Performance part WI is planned to be 100% complete in:
December 2018
which is:
RAN #82

The Testing part WI is planned to be 100% complete in:

<e.g. March 1x>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#90bis:
110 contributions were submitted. Progress was achieved on carrier aggregation, support for 64-QAM, and transmit diversity.
For carrier aggregation, the following was achieved:

· Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure

Note: T2 values may be discussed, and potentially modified, when discussing latency reduction
As a working assumption:
· For a given MAC PDU, RAN1 assumes that a single carrier is provided by higher layer for its transmission. 

· From RAN1 perspective, the following factors can be taken into account for TX carrier selection.  

· CBR

· UE capability (e.g. number of TX chains, implementation related aspects such as power budget sharing capability, TX chain retuning capability)

· For a given MAC PDU, a single carrier is used for transmission and potential retransmission of this MAC PDU.

· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions. 

· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes

Note that companies can bring contributions on new triggering conditions for resource (re) selection

An LS was sent to RAN2 to inform them of the working assumption
An LS was sent to RAN4 to enquire about the following:

· Switching time for intra-band and inter-band due to TX switching and interruption time at the receiver

· Feasibility of simultaneous transmission on intra-band, non-contiguous carriers. RAN1 requests feedback of impact of MPR and maximum psd imbalance between carriers.
A working assumption was take on synchronization:

· From the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers

· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned

For 64-QAM, the following was achieved:
· For PSSCH, specifications support rate-matching applied over the last symbol for all modulation orders.

· Rate-matching is applied for all MCSs

· Use of Rel-15 format is signaled in the SCI (FFS signaling details)

Note: When a Rel-15 UE transmits a message that needs to be received by Rel-14 UEs, it shall use the Rel-14 format.

For the last symbol of PSSCH, rate-matching is always applied when the Rel-15 MCS table is used.  Puncturing is always applied when the Rel-14 MCS table is used. 

The following working assumption was confirmed: No change to the 5-bit MCS field in existing SCI-1 is needed to support 64QAM.
· Introduce a modified MCS table, with TBS scaling applied
· A value of 1 is not precluded for TBS scaling
· FFS scaling factor value, and if coding rates >0.932 are allowed
· As a working assumption: One scaling factor is applied to all MCS values
Note: for communication of Rel-15 UEs with Rel-14 UEs, the Rel-14 MCS table is used
For transmit diversity, the following was agreed:
•
For PSCCH, small delay CDD can be used on PSCCH

· FFS whether the cyclic delay value is specified or left for UE implementation
RAN1#91:

94 contributions were submitted. Progress was achieved on carrier aggregation, support for 64-QAM, transmit diversity, and latency reduction.
For carrier aggregation, the following was achieved.

The working assumption of the previous meeting was confirmed with changes:

· Confirm the following working assumption made in RAN1#90bis meeting with the following update:

· For a given MAC PDU, RAN1 assumes that a single carrier is provided by higher layer for its transmission. 

· From RAN1 perspective, the following factors can be taken into account for TX carrier selection.  

· CBR

· UE capability (e.g. number of TX chains, implementation related aspects such as power budget sharing capability, TX chain retuning capability)

· For a given MAC PDU, a single carrier is used for transmission and potential retransmission of this MAC PDU.

· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions and, if any, new Rel-15 triggering conditions.

· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes.

· From RAN1 understanding, the limited TX capability means that the UE cannot support transmission(s) over carrier(s) in a subframe due to 

· (a) Number of TX chains smaller than the number of configured TX carriers or

· (b) UE doesn’t support the given band combination or

· (c) TX chain switching time or

· (d) UE cannot fulfill the RF requirement due to, e.g., PSD imbalance

· For a UE with limited TX capability, RAN1 considers the following options for resource selection in mode 4 CA.

· Option 1-1: When the UE performs the resource selection for a certain carrier, any subframe of that carrier shall be excluded from the reported candidate resource set if using that subframe exceeds its TX capability limitation under the given resource reservation in the other carriers.

· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.

· Option 1-2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.

· FFS: whether it is up to UE implementation

· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.

· Option 2: After performing the per-carrier independent resource selection, the UE shall drop transmission in a subframe where using that subframe exceed its TX capability limitation. 

· FFS details of dropping rule, e.g., whether/how to consider PPPP and CBR

· FFS whether/how to consider other aspects (e.g., half duplex problem) in terms of resource selection

· Down-select one combination among the followings:

· Option 1-1 for (a), (b), and (c)

· the UE shall drop transmission in a subframe where using that subframe is beyond TX capability with (d)

· Option 1-1 for (a), (b), and (c)

· UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources fulfill TX capability with (d)

· Option 1-2 for (a), (b), and (c) + Option 2 for (d)

· Option 1-1 for (a), (b), (c), and (d)

· Option 1-2 for (a), (b), (c), and (d)

· Option 2 for (a), (b), (c), and (d)

· RAN1 specification of CA for LTE-V2X will be also applicable to “reception over non-contiguous carriers”, which RAN1 considers to be useful, in some operations scenarios

· An LS was sent to inform RAN4 of the above RAN1 understanding
· Higher layers can configure set of carrier(s) (Set-A) that can potentially be used as the synchronization carrier for the potential carriers configured for Tx and Rx for CA

· If this set is empty, Rel-14 independent synchronization is used per carrier

· RAN1 assumes that carriers can only be aggregated in this behaviour if they use the same synchronization reference (e.g. GNSS, or same eNodeB)

· If this set is non-empty:

· Set-A must be a subset of the set of potential carriers configured for Tx and Rx for CA

· Note: this includes the case when Set-A is the same as the set of potential carriers configured for Tx and Rx for CA

· Note: At any given time, the UE may not be capable of reception and/or transmission on one or more of the configured synchronization carriers due to limited Rx and/or Tx chains

· UE determines the available set of synchronization carriers (Set-B) as the subset of Set-A based on the carriers which the UE is currently aggregating.

· Note: This does not exclude the UE implementation or proper higher layer configuration that allows Set-B to be the same or a subset of Set-A by choosing the carriers its aggregating.

· Within the Set-B of available set of synchronization carriers: 

· If no potential synchronization carrier is present, Rel-14 behaviour of independent synchronization per carrier is assumed.

· If only one potential synchronization carrier is present, UE shall use derive time/frequency of all the aggregated carriers from the synchronization reference of the synchronization carrier.
· If two or more potential synchronization carriers are present, FFS how the UE selects one of the carrier to be used as the synchronization carrier.

· The following working assumption is confirmed in the context of this agreement

· From the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers

· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned

· Working assumption: From the receiving UE perspective, a single synchronization reference is used for reception of all aggregated carriers

· This does not preclude UE to monitor different synchronization sources on the different carriers

· Note that the terminology used in this agreement (e.g. synchronization carrier, Set-A, Set-B) are limited to this agreement.

On 64-QAM, the following was agreed:
· Conduct additional evaluation to determine required modification for MCS table and TBS scaling factor in R15 using the following criteria:

· PSSCH spectrum efficiency vs SNR performance (where SNR is defined at 1% BLER)

· PSSCH low data rate considerations. Balanced performance between PSCCH and PSSCH at low MCS indexes

· Granularity of SNR difference between adjacent PSSCH spectrum efficiency points (CDF of delta SNR)

· Peak spectral efficiency in case of retransmission

· Spectrum efficiency vs SNR for RV2 only reception

· Conduct additional link level evaluations using assumptions in Section 3 in R1-1721250.
· New MCS table should not have problematic MCS indexes in case of 2 TTI transmissions (i.e. reception of RV0 and RV2) assuming that puncturing is applied to the first symbol of initial transmission and retransmission.

In addition, it was agreed to finalize principle defining MCS/TBS tables at the RAN1 #92 meeting.
On transmit diversity, the following was achieved:

· Assuming the previous WA of introducing non-transparent transmit diversity is confirmed, for two-port non-transparent transmit diversity for PSSCH, downselect option 1 as WA among the following candidate schemes 
· Working assumption: Option 1: SFBC-based scheme (including PAPR preserving)
· FFS whether to apply slot-level PVS 
· Option 2: STBC-based (including half symbol)
Note: Companies are encouraged to perform evaluations for the above options

On latency reduction, the following was achieved:
· The minimum value of T2 can be reduced to support Layer 1 latency reduction.
· (Pre)configuration based selection of minimum value of T2 is supported.
· The minimum value of T2 is selected from a set of values.
· The set of values includes at least 20ms, and a value lower than 20ms (FFS how many additional values). 
· FFS: whether the (pre)configuration is per PPPP, CBR range, per carrier, or if it intends to have a similar behaviour as a rel-14 UE, etc.
In addition, resource pool sharing was discussed. Companies are encouraged to analyse solutions’ impact to Rel-14 UEs using Mode 3 and Mode 4 respectively when considering the solutions for resource pool sharing with Rel-15 UEs using Mode 3 and Mode 4.

RAN2 #99bis:
A total of 53 contributions was submitted. Progress was achieved on carrier aggregation over PC5. 

For carrier aggregation over PC5, the following was achieved:

· As for carrier selection, it was agreed in RAN2 that:

· CBR should be considered for the UEs’ Tx carrier selection in PC5 CA;
· Priority indicated by PPPP should be considered for the UE’s Tx carrier selection in PC5 CA. Not closed for other factors
· AS is aware of candidate V2X frequencies for V2X packet transmissions, which configured by upper layers (Same as Rel-14). FFS on the additional need in Rel-15.
· UE capability on PC5 CA should be considered for the UE’s Tx carrier selection from RAN2 perspective. However no additional specification impacts are foreseen at the moment.
· Configuration/Preconfiguration of PC5 carriers (at least one candidate set of PC5 CC) for the UE’s Tx carrier selection (like Rel-14). FFS if further standard changes (including UE behaviors) are needed for Rel-15 eV2X.
· No need for a PCC or SCC and no need of activation/deactivation mechanism for SL carriers.
· FFS on how to handle Rx limited V2X UEs. 
· As for packet duplication over PC5 (which corresponds to PC5 CA use case 2 identified by RAN1 in the LS R2-1707613), it was agreed in RAN2 that:

· Packet duplication needs to be supported in PC5 CA.

· As for Mode 4 resource selection in PC5 CA, RAN2 agreed that:

· As in the legacy specification, one resource pool is associated to a single carrier only.

· For parallel transmissions on different carriers, UE RRC selects different pools on different carriers, UE MAC performs resource (re-)selection on each selected pool.
RAN2 #100:
A total of 68 contributions was submitted. Progress was achieved on carrier aggregation over PC5. 

For carrier aggregation over PC5, the following was achieved:

· As for packet duplication over PC5, it was agreed in RAN2 that:

· Sidelink packet duplication in LTE is anchored at PDCP;
· As Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels.
· As Uu packet duplication, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity.
· The LCID(s) that can be used for transmission of one replica of a duplicate packet are reserved, i.e. they cannot be used by non-duplicated packet transmission. RAN2 to discuss whether this LCID(s) for the duplicated packet should be (pre)configured or hard-coded or up to the UE implementation. (Option should be worked for both mode3 and mode4.).
· An LS was sent to SA2 enquiring whether/how the UE can get the required reliability of V2X packet(s) to be transmitted as one factor to be considered for PC5 packet duplication. 
· For mode4 (connected and idle), UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration. FFS on UE request to NW for duplication transmission.
· As for carrier selection in PC5 CA, RAN2 made the following working assumption:
· No enhancement for the limited RX UE in RX&TX carrier selection beyond Rel-14 mechanism.
RAN4#84bis:
RF

· TP on channel bandwidth for inter-band scenarios was agreed.
· TP on TX requirements for intra-band scenarios was agreed, in which the content for UE maximum output power for modulation / channel bandwidth is still FFS.
· TP on TX requirements for combinations of intra-band and inter-band scenarios was agreed, in which the content for Configured transmitted power for V2X is still FFS.

RRM
· For carrier aggregation over PC5, the following was achieved:
· Synchronization requirements
· FFS the following aspects for V2X CA in synchronous and/or asynchronous scenarios (based on RAN1/2 decisions)
· Maximum Receive Timing Difference (MRTD)
· Maximum Transmission Timing Difference (MTTD)
· FFS impacts on the existing synchronization requirements, including:
· UE Transmit Timing
· Initiation/Cease of SLSS Transmissions
· Selection / Reselection of V2X SyncRef UE 
· FFS PSSCH-RSRP measurement requirement on deactivated Secondary component carrier (based on RAN1/2 decisions)
· Interruption requirements
· FFS interruptions at sidelink component carrier(s) addition/release and check whether the following scenario exist or not
· Intra-band interruption to WAN
· Inter-band Interruptions to WAN
· Intra-band Interruptions to V2X sidelink communication
· Inter-band Interruptions to V2X sidelink communication
· FFS component carrier addition/release delay based on RAN1/2 decisions
RAN4#85:
RF

· Reply LS on resource selection for Mode-4 sidelink CA was agreed. 
· Initial Result for MPR of Multiple Carrier Operation was agreed, in which QPSK, 16QAM and 64QAM results were provided. Proposal is that companies to re-evaluate MPR results for V2X multiple carrier operation case and revise the existing requirements.
· WF on IBE requirements for V2X CA and/or Multiple Carriers Operation was agreed. Options are down selected to two for further evaluation.
RRM
· For carrier aggregation over PC5, the following was achieved:
· Synchronization requirements
· For Maximum Receive Timing Difference (MRTD) and Maximum Transmission Timing Difference (MTTD)
· No need to introduce MRTD and MTTD requirements for V2X intra-band contiguous CA
· FFS whether to define MRTD/MTTD requirements for V2X non-contiguous (including inter-band and intra-band non-contiguous) CA
· Interested companies are encouraged to provide the definition of MRTD/MTTD for V2X CA
· No impacts are foreseen on the following requirements:
· UE Transmit Timing
· Initiation/Cease of SLSS Transmissions
· The existing requirements on selection/reselection of V2X SyncRef UE are applied for the component carrier(s) configured as the synchronization carrier.
· The delay and interruption requirements for CC addition/release based on dedicated RRC signaling need be introduced.
· FFS whether there is interruption to PCell and activated SCell on Uu link(s).
· FFS on RRC processing time
· FFS on RF tuning/retuning time in the case of transmission timing alignment for all CCs aggregated for V2X 
· The existing PSSCH-RSRP and S-RSSI measurement requirements of single CC can be reused.
· LS reply on transmit diversity impact on V2X PC5 was agreed.
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Feasibility and gain study of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. 

· Determination that standardization of CA for mode-3 does not require any RAN1 work
· Agreement to at least support Rel-14 per-carrier independent sensing procedure and resource (re)selection
· High level carrier selection rules for mode-4 CA
· Agreement to reuse the Rel-14 procedure to the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection with possible additional restrictions
· Agreement to transmit a MAC PDU on a single carrier

· Agreement that once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions
· Agreement that from the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers (and similar working assumption for reception)

· Agreement on general synchronization rules for CA
· Identification of options to support 64-QAM

· High level principles to signal 64-QAM in SCI/DCI 

· Rate matching is used for all MCSs (for communication with Rel-14 UEs, puncturing as in Rel-14)

· Introduction of a modified MCS table, with TBS scaling applied
· Working assumption to use two-port, non transparent transmit diversity to design PSSCH
· Agreement that small delay CDD can be used for PSCCH
· Working assumption to use SFBC for PSSCH

· Agreement that the minimum value of T2 can be reduced to support Layer 1 latency reduction and that the minimum value of T2 is selected from a set of values.
· Agreement on the factors to be considered for Tx carrier selection in PC5 CA (at least PPPP, CBR and UE capability). 
· Agreement that no need to have Uu-like PCC, SCC and carrier activation/deactivation mechanism also for PC5 CA. 
· Agreement on the protocol layers pool selection and resource selection in Rel-15 eV2X (respectively RRC and MAC as in Rel-14 V2X) and on the per-carrier pool configuration (also as Rel-14 V2X)
· Agreement on the support of PDCP packet duplication over PC5.  
· Agreement on the two duplicated PDCP PDUs, which are submitted to two RLC entities and two different SL logical channels (similar to current PDCP duplication in NR). 
· Agreement on the UE autonomous activation/deactivation of duplication transmission based on (pre)configured criteria for Mode 4 UEs. 
· Working assumption of no enhancement for limited Rx UEs for Rx&Tx carrier selection beyond Rel-14 V2X. 
· Rx requirements for supporting sidelink 64QAM
· General Rx requirements for combinations of intra-band and inter-band scenarios
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: 

· Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
· Specific scenarios to be supported for resource pool sharing
· On carrier aggregation

· Resource allocation rules for mode 4

· Carrier selection rules (e.g. factors to consider, interaction with upper layers, handling of limited Rx chain cases, etc.)
· Power sharing rules between carriers

· Synchronization source section
· Detailed Tx carrier selection solution (e.g. trigger conditions, which specific layer to perform, pros and cons of different schemes, etc.)
· Factors to be considered for packet duplication in PC5 CA (i.e. reliability)
· Activation/deactivation mechanism for PC5 packet duplication and specific conditions/criteria for it.
· LCID handling for the duplicated SL logical channels for PC5 packet duplication. 
· How to deal with Rx capability limited UEs
· On support for 64-QAM

· TBS Scaling factor and MCS table

· PSCCH power boosting (if any)

· Signaling details

· On transmit diversity

· Confirm existing working assumptions

· DMRS structure

· Signaling details

· Details on when to use/not to use transmit diversity
· On latency reduction

· Set of minimum T2 values

· Changes in the resource selection procedure (if any)

· Signaling details

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx
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Intel Corporation

[9] R2-1712627
Discussion on carrier reselection aspects for CA over sidelink
Intel Corporation

[10] R2-1712628
Discussion on packet duplication for V2X CA
Intel Corporation

[11] R2-1712629
Further considerations on packet duplication for CA based eV2X
Intel Corporation

[12] R2-1712630
Resource pool sharing between mode 3 and mode 4
Intel Corporation

[13] R2-1712743
Consideration on latency related aspects in LTE eV2X
Huawei, HiSilicon

[14] R2-1712744
Discussion on how to deal with Destination L2 ID during Tx carrier selection
Huawei, HiSilicon

[15] R2-1712745
Need of Rx carrier selection for UEs with limited Rx capability
Huawei, Qualcomm Incorporated, OPPO, CATT, HiSilicon

[16] R2-1712746
Packet duplication for PC5 CA
Huawei, HiSilicon

[17] R2-1712747
Discussion on resource pool sharing between mode3 and mode4 UEs
Huawei, HiSilicon

[18] R2-1712748
On resource pool sharing between R15 UEs and R14 UEs
Huawei, HiSilicon

[19] R2-1712749
On UEs with limited Rx capability in PC5 CA
Huawei, HiSilicon

[20] R2-1712750
Reconsideration on sidelink HARQ entity and sidelink process in PC5 CA
Huawei, HiSilicon

[21] R2-1712751
Discussion on the Tx carrier selection for PC5 CA
Huawei, HiSilicon

[22] R2-1712752
Analysis on resource allocation for PC5 CA
Huawei, HiSilicon

[23] R2-1712846
Discussion about exceptional pool for resource pool sharing between UEs using mode 3 and UEs using mode 4
Samsung R&D Institute UK

[24] R2-1712852
_Issues for carrier selection in CA-based eV2X
CATT

[25] R2-1712853
Discussion on mode 3 and mode 4 shared resource pool
CATT

[26] R2-1712854
some consideration of Rx limitatoin
CATT

[27] R2-1712869
Layer design aspect for Tx carrier selection
LG Electronics Inc.

[28] R2-1712873
Tx/Rx Carrier selection
LG Electronics Inc.

[29] R2-1712941
Resource pool sharing between mode 3 and mode 4
Nokia, Nokia Shanghai Bell

[30] R2-1712942
Discussion on activation of Duplication
Nokia, Nokia Shanghai Bell

[31] R2-1712947
Discussion on carrier selection details and handling Rx limited V2X UE
Lenovo, Motorola Mobility

[32] R2-1712948
Discussion on packet duplication on PC5
Lenovo, Motorola Mobility

[33] R2-1712967
Discussion on radio resource pool sharing in eV2X
Potevio

[34] R2-1712970
Packet Duplication for eV2X Sidelink CA
Potevio

[35] R2-1713070
Discussion on carrier selection in PC5 CA
ZTE Corporation

[36] R2-1713071
Consideration on data duplication design for PC5 CA
ZTE Corporation

[37] R2-1713072
Discussion on sidelink resource request mechanism for PC5 CA
ZTE Corporation

[38] R2-1713078
Consideration on resource pool sharing between UEs using mode 3 and mode 4
ZTE Corporation

[39] R2-1713079
Consideration on latency reduction
ZTE Corporation

[40] R2-1713080
Discussion on support of 64QAM over sidelink
ZTE Corporation

[41] R2-1713387
Resource pool sharing between Mode 3 and Mode 4
Qualcomm Incorporated

[42] R2-1713404
Latency reduction for packet transmission in eV2X
Qualcomm Incorporated

[43] R2-1713405
Carrier and resource selection in carrier aggregation for V2X Phase 2
Qualcomm Incorporated

[44] R2-1713407
Coexistence between Rel-14 and Rel-15 V2X UEs
Qualcomm Incorporated

[45] R2-1713511
Latency reduction for eV2V
Ericsson

[46] R2-1713512
[DRAFT] LS on Reliability Values for eV2X
Ericsson

[47] R2-1713513
Packet duplication for PC5
Ericsson

[48] R2-1713514
Pool Sharing Between Mode-3 and Mode-4
Ericsson

[49] R2-1713515
Sidelink Carrier Selection Criteria for RX
Ericsson

[50] R2-1713516
Sidelink Carrier Selection Criteria for TX
Ericsson

[51] R2-1713670
Latency reduction on V2X phase 2 for UEs using Mode 4
Samsung R&D Institute UK

[52] R2-1713707
De-prioritization of duplicated transmission for V2X sidelink communication
LG Electronics Inc.

[53] R2-1713748
Mode3/Mode 4 resource pool sharing on V2X phase 2
Samsung R&D Institute UK

[54] R2-1713749
Mode 3 behaviour in shared resource pools for V2X phase 2
Samsung R&D Institute UK

[55] R2-1713750
Mode 4 behaviour in shared resource pools for V2X phase 2
Samsung R&D Institute UK

[56] R2-1713751
Shared resource pool configuration on V2X phase 2
Samsung R&D Institute UK

[57] R2-1713759
Latency reduction on V2X phase 2 for sidelink SPS UEs
Samsung R&D Institute UK

[58] R2-1713766
Sidelink SPS confirmation for multiple SPS configurations
Samsung R&D Institute UK

[59] R2-1713822
Radio resource pool sharing between UEs using mode 3 and UEs using mode 4
LG Electronics Inc.

[60] R2-1713823
Consideration on packet duplication
LG Electronics Inc.

[61] R2-1713824
RAN2 aspects regarding support of 64QAM and TX diversity
LG Electronics Inc.

[62] R2-1713828
Considerations on sidelink packet duplication
ITL

[63] R2-1713834
Considerations on operating mode configuration for sidelink CA
ITL

[64] R2-1713839
Discussion on SPS support with enhanced Carrier Aggregation
Samsung

[65] R2-1713841
Packet Duplication for the Sidelink Carrier Aggregation
Samsung

[66] R2-1713874
Consideration on Required Reliability for Tx Carrier Selection
Samsung

[67] R2-1714131
[DRAFT] LS on Reliability for eV2X
Ericsson

[68] R2-1714187
LS on Reliability for eV2X

RAN2
RAN4 #84bis
[1] R4-1710181
Discussion on transmit diversity for PC5
Ericsson

[2] R4-1710182
LS response on transmit diversity for PC5
Ericsson

[3] R4-1710217
Simuation on MPR for SFBC
Huawei, HiSilicon

[4] R4-1710234
Updated TR 36.788 for V2X phase 2
Huawei Technologies France

[5] R4-1710360
Discussion on Impact on R14 RSRP Measurement of R15 Transmit Diversity Schemes.
Qualcomm Inc.

[6] R4-1710396
eV2X Transmit Diversity impact on PSSCH-RSRP accuracy
Intel Corporation

[7] R4-1710410
eV2X Transmit Diversity impact on UE performance in interference scenarios
Intel Corporation

[8] R4-1710411
LS reply on transmit diversity impact on V2X PC5
Intel Corporation

[9] R4-1710643
Discussion on transmit diversity over PC5
Nokia, Nokia Shanghai Bell

[10] R4-1711268
Discussion on the impacts of transmit diversity on V2X requirements
Huawei, HiSilicon

[11] R4-1711724
Way forward on transmit diversity on PC5 for advanced reveivers
Huawei

[12] R4-1711875
Way forward on eV2X CA
Huawei

[13] R4-1711933
Way forward on V2X PSSCH RSRP measurement accuracy impact on COM algorithm on/off Rel-14
Qualcomm

[14] R4-1710162
Initial Evaluation for MPR of 64QAM
Qualcomm Inc.

[15] R4-1710163
Discussion on IBE Requirements for V2X Intraband Multiple carriers
Qualcomm Inc.

[16] R4-1710218
Discussion on TX requiremtns for intra-band scenarios
Huawei, HiSilicon

[17] R4-1711591
TP on channel bandwidth for inter-band scenarios
Huawei, HiSilicon

[18] R4-1711592
WF on evaluation for IQ lekage for V2X Intraband Multiple carriers
Qualcomm Inc.

[19] R4-1711593
Discussion on TX requiremtns for combinations of intra-band and inter-band scenarios
Huawei, HiSilicon

[20] R4-1710395
Discussion on eV2X RRM Impact
Intel Corporation

[21] R4-1711267
Discussion on the impacts of CA on V2X requirements
Huawei, HiSilicon
RAN4 #85
[1] R4-1712984
Discussion on resource selection for sidelink CA
Huawei, HiSilicon

[2] R4-1713487
TR 36.788 v0.2.0
Huawei

[3] R4-1713493
Discussion on LS response on potential switching time in Mode-4 PC5 CA
Ericsson

[4] R4-1713691
[draft] LS reply on V2X PC5 switching and interruption time
Intel Corporation

[5] R4-1713813
Reply LS on Resource Selection for Mode-4 sidelink CA
Qualcomm Inc.

[6] R4-1714180
Draft LS reply on resource selection for Mode-4 sidelink CA
Huawei, HiSilicon

[7] R4-1712280
Initial Result for MPR of Multiple Carrier Operation
Qualcomm Inc.

[8] R4-1712281
Discussion on IBE model for V2X CA and (or) Multiple Carriers Operation
Qualcomm Inc.

[9] R4-1712982
Discussion on multiple transmissions in multiple carriers
Huawei, HiSilicon

[10] R4-1712983
In-band emission requirement for multiple transmissions
Huawei, HiSilicon

[11] R4-1714200
WF on IBE requirements for V2X CA and/or Multiple Carriers Operation
Huawei

[12] R4-1712345
Discussion on RSRP measurement requirement for V2X CA
Intel Corporation

[13] R4-1712346
Discussion on synchronous and asynchronous scenarios in V2X CA
Intel Corporation

[14] R4-1712347
Discussion on component carrier addition and release delay for V2X CA
Intel Corporation

[15] R4-1713305
Further discussion on the impacts of CA on V2X requirements
Huawei, HiSilicon

[16] R4-1713922
Way forward on eV2X RRM requirements
Huawei

[17] R4-1712301
eV2X Transmit Diversity impact on UE performance in the interference scenarios
Intel Corporation

[18] R4-1712344
eV2X Transmit Diversity impact on PSSCH-RSRP accuracy
Intel Corporation

[19] R4-1712575
Evaluations for transmit diversity on PC5 with MMSE IRC receiver
CATT

[20] R4-1712589
Impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs due to eV2X Transmit Diversity
CATT

[21] R4-1712590
Response LS on transmit diversity for PC5
CATT

[22] R4-1713093
Discussion on transmit diversity over PC5
Nokia, Nokia Shanghai Bell

[23] R4-1713306
Discussion on the impacts of non-transparent transmit diversity on PSSCH-RSRP measurement
Huawei, HiSilicon

[24] R4-1713307
Evaluation of PSSCH-RSRP measurement accuracy with two-port non-transparent diversity
Huawei, HiSilicon

[25] R4-1713475
Discussion on transmit diversity of PC5 for advanced receivers
Huawei, HiSilicon

[26] R4-1713476
Reply LS on transmit diversity for PC5
Huawei, HiSilicon

[27] R4-1713492
Futher discussion on transmit diversity for PC5
Ericsson

[28] R4-1713622
Discussion on Impact on R14 RSRP Measurement of R15 Transmit Diversity Schemes.
Qualcomm Inc.

[29] R4-1713925
[draft] LS reply on transmit diversity impact on V2X PC5
Intel Corporation
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minor adaptations for RAN #78

v04.77
06.08.2017

minor adaptations for RAN #77

v04.76
15.05.2017

minor adaptations for RAN #76

v04.75
31.01.2017

minor adaptations for RAN #75

v04.74
28.10.2016

minor adaptations for RAN #74

v04.73
01.09.2016

adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)

v04.72
26.05.2016

adaptations for RAN #72 (introduction of NR & GERAN TUs)
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10.02.2016

minor adaptations for RAN #71
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30.10.2015

minor adaptations for RAN #70

v04.69
12.08.2015

minor adaptations for RAN #69

v04.68
21.05.2015

minor adaptations for RAN #68
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01.02.2015

minor adaptations for RAN #67
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16.11.2014

minor adaptations for RAN #66

v04.65
16.08.2014

minor adaptations for RAN #65

v04.64
22.05.2014

minor adaptations for RAN #64

v04.63
24.01.2014

restructuring for RAN #63 to cover Core & Perf. in one doc file

v03.62
11.11.2013

section 1.2.3 adapted for RAN #62

v03
11.08.2013

section 1.2.3 added on time budget

v02
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history added, some spelling corrections
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