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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

	68
	SI started
	RP-151109
	0%
	June 2016
	
	

	69
	RP-151311
	RP-151109
	5%
	June 2016
	
	

	70
	RP-151941
	RP-151109
	35%
	June 2016
	
	

	
	
	
	
	
	
	


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
e.g.: RP-152300
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:


XXX %








RAN4 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



50 %

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:

65 %










RAN WG2:

40 %











RAN WG3:

25 %











RAN WG4:

XXX%











RAN WG5:

XXX%

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

additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



June 2016

which is:
RAN #72
The Core part WI is planned to be 100% complete in:


<e.g. March 17>
which is:
RAN #XX

The Performance part WI is planned to be 100% complete in:
<e.g. March 17>
which is:
RAN #XX

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

<e.g. March 17>
which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.

additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-152300 endorsed by RAN #70
	No


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-152300
up to the target date of the WI/SI (if necessary add further tables below).
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
	RAN #71
Q2/2016
RAN #72

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	84bis
	84bis
	93bis
	93bis
	89bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	90
	92
	79
	79
	79
	79

	2
	
	2
	
	
	1.5
	
	
	
	
	2
	
	2
	
	
	1.5
	
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	91
	93
	80
	80
	80
	80

	
	
	
	
	
	
	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	86bis
	86bis
	95bis
	95bis
	91bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	92
	94
	81
	81
	81
	81

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	89
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation:

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#84
49 contributions were submitted to RAN1#84.

For evaluation methodology, the following agreements and conclusions were made:

· For I2I channel model between two UE-type RSUs, use V2V channel model with antenna heights equal to 5 m.
· The message size is the same as that of V2V traffic model for V2I/I2V traffic model 1, and is fixed to 300 Bytes for V2I/I2V traffic model 2.
· For the freeway case, I2V message generation points are “uniformly located with 100m spacing in the middle of the freeway.”
· The location of I2V message generation point is the same as that of UE type RSU.
· For communication range,
· Half of that of V2V for I2V traffic model 1.
· For I2V traffic model 2, company should provide the value of communication range assumed in the evaluation.
· The communication range of I2V traffic model 2 should be larger than that of I2V traffic model 1.
· Companies should clarify the following in submitting evaluation results of DL broadcast/multicast for V2V:
· MCS setting with the reasoning why such a setting is used
· Allowed buffering delay in eNB
· Average number of vehicles in a cell
· Amount of used resources and scheduling policy

RAN1 reached the conclusion that at least the following aspects need to be discussed in RAN1#84bis on PC5-based V2I/N and V2P:

· Evaluation results on potential V2V performance degradation if “I” or “P” transmits in the same carrier and if V2I & V2P performance can meet requirements to conclude observation on performances
· Feasibility of reusing PC5-based V2V to V2I and V2P
· To conclude which case needs further enhancements over PC5-based V2V
· Power consumption for transmission or reception of “P”
· Complexity of the UE supporting transmission of “P”
· Note that both V2I and V2P includes both directions
RAN1 made the following working assumption on V2I services:
· Side-link physical layer design used for V2V is used for V2I if side-link is used for V2I
· DL physical design used for V2V is used for I2V if DL physical design is used for I2V
· UL physical design used for V2V is used for V2I if UL physical design is used for V2I
For Uu-based V2X, the following conclusion was made:

· Companies are encouraged to study the need of potential enhancements on multicast/broadcast listed below for Uu-based V2V, V2I/N, and V2P:
· Optimization on set of cells performing the same multicast/broadcast
· Multicast/broadcast transmission based on PDSCH/PMCH
· Companies are encouraged to study the need of potential enhancements on unicast listed below for Uu-based V2V, V2I/N, and V2P:
· UL enhancement (e.g., SPS enhancement, SR enhancement)
RAN1 agreed two TPs for TR 36.885; R1-161468 for operation scenarios of V2I and V2P, and R1-161486 to include all the RAN1 agreements/working assumptions/conclusions.
RAN2#93
51 contributions including two incoming liaisons were submitted to RAN2#93.

RAN2 discussed the report of email discussion on latency analysis [52] and agreed the following observations for latency:

· The latency requirements can be met for Scenario 1 (mode 1) when SR is set to 1ms or 10ms, the UE is in RRC CONNECTED and assuming mean value.

· The latency requirements can be met for Scenario 2 using Unicast, MBSFN or SC-PTM for connected mode UEs assuming:

· 20ms backhaul delay and no delays related to mobility

· Short scheduling period (i.e. SR or SPS period - 1ms and 10ms) 

· For MBSFN the scheduling period set to 40ms

· The latency requirements can be met for Scenario 2 using SC-PTM for idle mode UEs assuming:

· 20ms backhaul delay and no delays related to mobility

· SR set to 1ms and 10ms 

· Scheduling period 10ms for mean and 1ms for max

· Scenario 3 analysis is down-prioritized for V2V.  FFS for V2P. 

RAN2 also discussed the report of email discussion on capacity analysis [56] and agreed the following observations from [52] and [56]:

· Short SR/SPS periods (i.e. 1 and 10ms SR period, 10 and 40ms SPS period) increase UL overhead for V2V, particularly in urban case with 15 km/h and in Freeway case with 70km/h where the number of vehicles is high.  

· With dynamic scheduling UL capacity can be met with 1ms SR, if 100% UL resources of a 10 Mhz carrier are available for V2V services.

· For SPS with 10ms the UL capacity cannot be met and for 40ms it is very challenging to meet.

· Given that we cannot assume 100% of the resources are available for V2V services, some UL enhancements can be considered.

· If our assumption of 100ms periodicity is confirmed and if somehow SPS can be aligned with the packet generation, then an SPS of 100ms can be used. 

· It is FFS whether the packet generation is periodic and what the actual size of the packets are. 

· It is challenging to meet the DL capacity requirement for the urban cases.  We will study DL enhancements to improve the DL capacity.

· Unicast cannot meet the capacity requirements for urban cases and freeway cases option 1.  

· We will focus on improvements to DL broadcast mechanisms. 

· Message drop rates increase for UEs with high speed due to high handover failure rates particularly in Freeway cases with 140 km/h, and consequently overall PRR performance is degraded.

· The criticality of these failures is FFS.

Considering the observations above, RAN2 identified the following technical areas as potential enhancements for Uu based V2V:
· Improvement of MBMS/SC-PTM services on the basis of UE geographical location

· Whether there is a need for a specific AS mechanism or the application layer mechanism is sufficient it is FFS.

· The need and solutions (if needed) to reduce MBSFN latency, primary targeting control plane (but may be used for user plane)
· The need of UL SPS enhancements is FFS
· Impact of supporting inter-operator deployments

Note that we will down-prioritize the idle mode case for Uu based V2V.

RAN2 agreed one TP in [53] to capture the results of latency analysis and another TP in [102] to capture the agreed observations. RAN2 agreed to send the LS to RAN1 in [87] for capturing those TPs in TR 36.885.

Furthermore, RAN2 agreed the reply LS to RAN1 (cc: RAN3) in [100] to inform RAN1 about the RSU scenarios agreed in RAN2.
RAN3#91
26 contributions were submitted to RAN3#91.

For the scenario prioritization, RAN3 has agreed to down prioritize scenario 3 for V2V. But for V2P, it is still FFS. 

RAN3 has achieved the following common understanding on the definition of eNB type RSU (R3-160506): 

· eNB type RSU is a logical entity that combines V2X application logic with the functionality of an eNB. 

RAN3 has discussed local breakout for V2X, the following three use cases (R3-160540) have been considered in order to better fulfil the stringent latency requirements of V2x services: 
· V2x server, connected through SIPTO@LN with stand-alone GW 

· V2x server, connected through SIPTO@LN with co-located L-GW

· V2x server co-located in the eNB

The corresponding TP (R3-160540) was agreed for TR 36.885. And the following issues can be studied in the following meetings: 

· Whether the QoS of only a single (default) bearer can meet the V2x service requirements or not?

· For SIPTO@LN with stand-alone GW, IP data session continuity can only be maintained if both source eNB and target eNB belong to the same Local Home Network. If the UE has no other PDN connection and it moves out of the Local Home Network, the MME detaches the UE.
On MBMS for V2X, RAN3 has achieved agreements on the following two aspects: 

Firstly, on how to support small and variable areas in V2X, the following agreement was reached and the corresponding TP (R3-160541) was agreed for TR 36.885:  

· The small and variable areas in V2X could be managed via MBSFN and/or SC-PTM. 

Secondly, because the backhaul delay between the BM-SC and the eNB is non negligible when calculating the end-to-end delay, the following agreement (R3-160519) is reached to minimize the latency for V2X system: 

· It is necessary to consider the option to move the MBMS CN functions (e.g. BM-SC, MBMS-GW) close to the eNB, or even collocated in the eNB. 

The corresponding TP (R3-160519) was agreed for TR 36.885. And the following analysis is needed for future meeting: 

· To determine whether there is any impact to current specifications or whether it is just a deployment option.
On multiple operators aspect for Uu based V2V, RAN3 understands that: 

· Multiple Operators Support is enabled by inter-PLMN coordination

· RAN3 did not see any restriction related to existing inter-PLMN coordination deployment scenario in the context of V2V

· V2X should support inter-PLMN coordination

· Network Sharing may be seen as solution but it is not expected for some wide deployment

But further clarification is required in the future meetings. 
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
· Evaluation methodology for V2X services using PC5 and Uu interfaces
· Description of operation scenarios for V2X services using PC5 and Uu interfaces
· Latency analysis on the feasibility of V2X services
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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
· For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services, at least including:
· Evaluate the feasibility of Uu transport for V2V and V2P in terms of network coordination required, resource efficiency, and energy efficiency of UE. 
· Identify and evaluate enhancements required to support each of eNB type and UE type RSU.  According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.
· Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency.
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
3.
References

NOTE:
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