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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

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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:


15 %








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:

20 %










RAN WG2:

0%











RAN WG3:

XXX%











RAN WG4:

5%










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#88bis:

76 contributions were submitted. Progress on transmit diversity and support for short TTI on PC5 was achieved. For transmit diversity, the following agreements were reached:

· For the design and feasibility of TxD schemes in Rel-15 PC5 operation, the CM increase per antenna over single antenna port transmission of Rel-14 is considered

· For link level simulation (SNR vs. BLER) to investigate TxD gains for performance of V2X is applied for PSSCH and PSCCH. 
	Parameters
	Value

	Carrier frequency
	6GHz

	Antenna number 
	2 x 2

	Channel model
	LOS/NLOS in TR36.885 (linear polarization, half-lambda spacing)

	Vehicle speed (absolute)
	15 km/h, 140km/h, 250km/h, 60 km/h optional

	MCS
	QPSK 1/2, 16QAM ½

	Payload size for PSSCH
	300 bytes, 190 bytes


•
Frequency offset modelled as in TR36.885

•
At least the following candidate TxD schemes for PSSCH transmission to be evaluated:

–
Small delay CDD

–
STBC (including half symbol STBC proposal in R1-1705002)

–
SFBC

–
PVS in time domain

Note: other schemes are not precluded
•
At least the following candidate TxD schemes for PSCCH transmission to be evaluated:

–
Small delay CDD

•
Note: other schemes are not precluded provided that they fulfil objective 2 of the WID

•
Applied method on “Orphan” symbol issue in STBC should be provided if STBC is applied

•
Precoding details of PVS should be illustrated following with evaluation results

•
When only one antenna port is applied, legacy DMRS pattern is reused.

•
For the case that more than one antenna port is applied, the time location of DMRS is the same as Rel-14.

•
Channel estimation and demodulation details should be provided by proponents

•
There should be analysis on impact to Rel-14 UE provided following with evaluation assumption and link and/or system simulations, including interference increase of Rel-15 UEs over Rel-14 UEs 

–
Details FFS 

Note: Legacy DMRS pattern includes Rel-14 DMRS time-frequency location, sequence, cyclic shift and single antenna port

For analysis of the impact of interference on link performance:

•
TxD schemes are analyzed in terms of impact on R14 V2V performance in interference limited scenario

•
BLER vs SINR is evaluated for 3 scenarios: Rel-14 interference, Rel-15 interference and AWGN 

–
SNR = 25dB (applicable to Rel-14 and Rel-15 interference scenarios)

–
 SINR varies in the range -5:20 dB, MMSE Receiver for Rel-14 UEs. One interferer assumed

•
Sensitivity to different R15 TxD interference signals is analyzed

•
Note: full impact on legacy UEs require system level simulations

For PC5 operation with short TTI, the following was agreed:

•
For study of PC5 operation with short TTI

–
Evaluation of sTTI performance is done by means of analysis, link level and system level simulation

–
Maximum latency between packet arrival at Layer 1 and resource selected for transmission improvement with sTTI compared with Rel-14 is evaluated

–
Other latency improvements can be evaluated

–
Improvement reliability can be considered including retransmission if used

–
Impact on Rel-14 UEs is evaluated

–
For system level evaluations, the target for maximum latency between packet arrival at Layer 1 and resource selected for transmission is [20] ms at least for Rel-15 UEs

•
Discuss further the [20] ms value

Note: other evaluations (e.g., spectral efficiency) can be provided by interested companies

The following simulation assumptions and parameters are used in sTTI evaluation:

	Parameter
	Value

	Deployment scenario
	Same as Rel-14 deployment scenario. 

	Proportion of Rel-14 and Rel-15 UEs 
	(Rel-14 UE, Rel-15 UE) = {(50, 50)}. Other options not precluded.  Two cases are evaluated for each proportion of UE combination;
•case 1: Rel-15 UEs use 1ms TTI (SA and data)
•case 2: Rel-15 UEs use short TTI (Companies to provide the detailed TTI structure)

	Traffic model
	Periodic broadcast traffic:

· Rel-14: 4 x 190 byte + 1 x 300 byte; 100 ms period; 100 ms latency 

· Rel-15: 4 x 190 byte + 1 x 300 byte; 100 ms period; 20 ms latency

Companies can bring results for other traffic models and latency.

	Resource (re-)selection for Rel-15
	Rel-14 resource (re-)selection is used as baseline. Any change to the baseline should focus on incorporating sTTI in resource (re)selection and resource allocation. 
Companies to provide simulation parameters at least including T1/T2. 

	Number of transmission(s) per packet
	Up to companies with limitation to 2.

	TTI Structure
	· Subframe TTI granularity (LTE Rel-14 legacy TTI structure)

· Slot TTI granularity

· Sub-slot TTI granularity (optional)

	AGC settling time
	Same as Rel-14

	Time for Tx/Rx switching
	Same as Rel-14

	Frequency allocation
	· Subframe TTI granularity: 2 PRB SCI format 1

Companies provide details of PRB allocation for PSCCH for sTTI

	Performance metric used for comparison
	· The PRR performance of V2V communication among Rel-15 UEs

· The PRR performance of V2V communication from Rel-14 UE to both Rel-14 and Rel-15
· Other metrics not precluded


FFS how to model time-selective interference and AGC impact. 

Notes: 

•
The overall evaluation of sTTI can take into account the complexity of Rel-15 UEs including the complexity of receiving a 1ms TTI and sTTI in the same subframe. 

•
UE decoding capabilities will be discussed later.

RAN1#89:

109 contributions were submitted. Progress on carrier aggregation on PC5, transmit diversity and support for short TTI on PC5 was achieved. For carrier, the following agreements were reached:

· For RAN1, 3 use cases are considered for CA (Note that all use cases may not necessarily be supported):
· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 
· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)
· FFS at which layer replication is done
· Capacity improvements from the receiver perspective
· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers
· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers
An LS was sent to RAN2 and RAN4 to inform them of this agreement
· In rel. 15 V2X WI, PSCCH and its associated PSSCH are transmitted in same carrier. 

· This does not preclude the PSCCH to contain information about other carriers, as long as within the scope of the WID 

For transmit diversity, the following was achieved:
· Legacy Rel-14 DMRS pattern with single antenna port, including time-frequency location, sequence, and cyclic shift, is applied to PSCCH transmission.

In addition, the following working assumption was taken:
· MMSE-MRC receiver is the baseline for Rel-14 UEs

· Companies can bring results with advanced receivers for Rel-14 UEs

For short TTI support on PC5, the following was agreed:
· Time-varying interference and noise within one subframe is modeled both at link and system level

· Rel-14 UEs do not expect interference variation in time within one subframe

· The impact of transient period of short TTI (sTTI) should be taken into account for study and evaluation of PC5 operation with sTTI.

· Companies should provide assumptions for noise/interference estimation at least for Rel-14 UEs and how it is reflected in the simulation (e.g., link-to-system mapping)

· ADC quantization errors (AGC impact) are taken into account, if appropriate, in system level evaluations of short TTI performance 

· Agree on 10 ADC bits to be used for baseline system level evaluations.

· Companies can provide results for other ADC resolution

· SQNR curve from R1-1709526 is used to take into account ADC quantization and clipping noise

As a working assumption, the ADC backoff (BO) is set to -18 dB
· RF saturation modeling:

· UE calculates RX power level (P1) used for AGC settling

· UE calculates RX power level (P2) in demodulation symbol

· If (P2 > P1+Threshold), reception is declared as failed

· Working Assumption: Threshold = 10 dB

· To include the additional mixed transmission scenario for V2X sTTI evaluation assumption

· Periodicity of 20ms for R15 and periodicity of 100ms for R14 in case of 140km/h

· Percentages of R14 and R15 UEs is 50%-50% for mixed scenario 1 and is up to companies for mixed scenario 2 (must be reported)

· Mixed scenario 2 is lower priority than mixed scenario 1 

	Traffic model
	Periodic broadcast traffic:
Mixed scenario 1(supported already in #88bis):
· Rel-14: 4 x 190 byte + 1 x 300 byte; 100 ms period; 100 ms latency 
· Rel-15: 4 x 190 byte + 1 x 300 byte; 100 ms period; 20 ms latency
Mixed scenario 2:
· Rel-14: 4 x 190 byte + 1 x 300 byte; 100 ms period; 100 ms latency 
· Rel-15: 4 x 190 byte + 1 x 300 byte; 20 ms period; 20 ms latency
Companies can bring results for other traffic models and latency.


RAN4#83 (RF):

7 contributions were submitted. The Skeleton of TR36.788 for V2X Phase 2 was agreed. The priority of V2X scenarios for Rel-15 was agreed as follows:
· Multiple carriers and CA scenarios in Rel-15

· First Priority

· V2X_47C (23dBm) 

· RX: 20MHz+10MHz, TX: FFS 

· V2X_xA(23dBm)_47C(23dBm): x denotes a licensed band

· Second priority

· V2X_47new bandwidth class (23dBm) 

· RX: 10MHz+10MHz+10MHz, TX: FFS 

· Third Priority 

· V2X_47B (26dBm) 

· V2X_xA(23dBm)_47B(26dBm): x denotes a licensed band

· V2X_47C and new bandwidth class (26dBm)

· RX: 10MHz+10MHz+10MHz, TX: FFS 

· RX: 20MHz+10MHz, TX: FFS 

· V2X_xA(23dBm)_47C(26dBm): x denotes a licensed band

· Study on PC5 in licensed bands

· Co-existence simulation study with updated assumptions will be continued 

· Whether RF requirements need to be specified depends on operator’s need and band proposal

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
The performance part has not started yet.
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
· Evaluation methodology for transmit diversity
· Selection of potential candidates for transmit diversity for both PSSCH and PSCCH

· Evaluation methodology for short TTI on PC5

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: 

· Carrier aggregation (up to 8 PC5 carriers);

· 64QAM;

· Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
· Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

· Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would 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, and specify this PC5 functionality if justified.
· Study the feasibility and gain 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. 

· A following decision for normative work is up to consensus at RAN.
· Specify necessary RF requirements for the specified PC5 functionalities in Band 47, where not covered by the Rel-15 work item “V2X new band combinations for LTE”.

· Specify necessary RRM core requirements. 

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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