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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

	76
	RP-171068
	RP-171069
	15%
	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:


30 %








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:

35%










RAN WG2:

5%











RAN WG3:

XXX%











RAN WG4:

20%










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#90:

153 contributions were submitted. Progress was achieved on carrier aggregation, support for 64-QAM, transmit diversity and short TTI.
For carrier aggregation, the following was achieved:

· From RAN1 perspective, no additional standardization work is needed for supporting Mode 3 scheduling in PC5 CA (up to 8 PC5 carriers)

An LS was sent to RAN2 to inform them of the decision.
· For the three CA use cases identified in RAN1#89
· First and third use case are prioritized in RAN1.
· For the second case, packet duplication can be done at higher layers (up to RAN2 to decide).

An LS was sent to RAN2 to inform them of the decision.

In addition, for mode-4 support, the following agreements were reached:
· At least Rel-14 per-carrier independent sensing procedure and resource (re)selection is supported

· FFS whether other solution is needed. 

· FFS if sensing on multiple carriers as a single set of resources is supported

· FFS if sensing can be done on a per-carrier basis, but resource selection can be different than Rel-14 UEs
As a working assumption, 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.
· Higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA

· FFS how Tx carrier(s) is(are) selected within the set of potential Tx carrier(s) 

· Send LS to RAN2 cc SA2 to inform them of this assumption (including the note)

Note: it is RAN1 understanding that the higher layers will take other constraints (e.g., UE capability, services, etc.) into account when providing the set of potential carrier(s)
For 64-QAM, the following was achieved:
As a working assumption:

· Differentiation of Rel-15 transmission using 64-QAM and Rel-14 transmission is signaled in the SCI

· No change to the 5-bit MCS field in existing SCI-1 is needed to support 64QAM 

As agreement: select one of the following four options:
· Option 1: Use existing MCS table with TBS scaling

· Option 1a: with scaling for 64-QAM only

· Option 1b: with scaling for all MCSs

· Option 2: Introduce a modified MCS table for Rel-15 V2X UE
· Option 3: Use existing MCS table with no TBS scaling
An LS was sent to RAN4 to ask whether psd boosting for PSCCH when associated PSSCH used 64 QAM is feasible, and if yes, up to what level.

For transmit diversity, the following working assumption was taken (and may be revisited based on RAN4 feedback):

· For designing PSSCH, RAN1 assumes the use of two-port non-transparent transmit diversity

· The use of non-transparent transmit diversity is configured. 

· Details, including diversity scheme, are FFS

· Support of transmission and/or reception up to UE capability

· Note: It is RAN1 understanding that requirements on capabilities can be set at regional level and are outside 3GPP scope

· Send LS to RAN4 to ask their opinion about when non-transparent scheme for transmit diversity is used by Rel-15 UEs:

· Impact on Rel-14 UEs of PSSCH-RSRP measurement accuracy

· MPR for Rel-15 UEs

· Non-transparent Transmit diversity is not used in the following cases:

· When communicating with Rel-14 UEs

· When there is a high probability of resource collision with Rel-14 UEs

· Note: Some companies observe that the performance of MMSE-IRC receiver degrades when a non-transparent Transmit diversity scheme is used in interference limited scenarios with a dominant interferer
For support for sTTI, an LS was sent to RAN to inform RAN of the conclusions of the study phase of sTTI.
RAN2 #99:

Totally 43 contributions were submitted. Progress was achieved mainly on the work plan for eV2X in RAN2 and carrier aggregation over PC5. 

For carrier aggregation, the following was achieved: 

· As for the three CA use cases identified in RAN1#89 and included in the LS R2-1707613, RAN2 agreed that:
· First and third use cases are agreed to be supported in RAN2.

· For the second case, FFS on the need (e.g. pros and cons) and details of packet duplicated transmission based on the different mechanism.
· In addition, RAN2 agreed to study carrier selection mechanism for the PC5 CA. Specifically: 

· RAN2 will study a proper Tx carrier selection from AS point of view (with the consideration of inter-layer interactions with upper layers)
· FFS on how to handle limited Rx chains. 
· From RAN2 perspective, Mode-3 cross-carrier scheduling signalling and mode-4 cross-carrier resource pool signalling in Rel-14 is baseline. FFS on the need of further enhancement.
· Agreements related to HARQ operations for PC5 CA was reached as follows:
· A SL HARQ entity per SL carrier.
· A sidelink HARQ entity is in charge to perform selection/reselection of transmitting resources according to the sensing results of the associated sidelink component carrier.
· It was also agreed by RAN2 that both in coverage and out of coverage scenarios should be considered for PC5 CA.
RAN4#84:

RF part:

· Further clarification on V2X scenarios for V2X phase 2 was agreed. 

· TP for supporting 64QAM by Huawei was agreed in R4-1708933. However, the MPR values are still TBD. 

· Discussion on combinations of intra-band and inter-band scenarios was agreed in R4-1708934, which     


includes the Rx requirements. 
· Discussion on intra-band contiguous scenarios with 30MHz aggregated bandwidth was agreed in R4-

1708935. Some Rx requirements are in TBD.
RRM part: 
· Initial discussion on potential RRM impact 
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

· Identification of options to support 64-QAM

· High level principles to signal 64-QAM in SCI/DCI (working assumption)
· Working ssumption to use two-port, non transparent transmit diversity to design PSSCH
· Relationship between SL HARQ entity and PC5 CC
· Scenarios to support for PC5 CA (i.e. both in coverage and out of coverage)
· 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.
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: 

· 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;
· 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
· Needs of PC5 packet duplication based on details of different mechanisms

· On 64-QAM

· Selection of the option to determine the MCS

· Signaling details

· Power boosting of PSCCH (if any)
· Rate-matching details (if supported)
· On Transmit diversity

· Scheme for PSCCH

· DMRS structure

· Signaling details

· Details on when to use/not to use transmit diversity
· RRM to be completed, if needed
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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WF on carrier selection for carrier aggregation
NTT DOCOMO
RAN1#90

[135] R1-1715001
[Draft] LS on RAN1 agreements on mode 3 sidelink CA             
Huawei, HiSilicon
RAN1#90

[136] R1-1715086
WF on solving coderate issue for supporting 64QAM in Rel-15 V2X
Huawei, HiSilicon, Qualcomm Incorporated, LG Electronics
RAN1#90

[137] R1-1715087
WF on rate-matching behavior for Rel-15 V2X UE
Huawei, HiSilicon, LG Electronics
RAN1#90

[138] R1-1715088
WF on resource pool sharing
Samsung
RAN1#90

[139] R1-1715103
[Draft] LS to RAN on PC5 operation with short TTI for 3GPP V2X Phase 2
Huawei, CATT 
RAN1#90

[140] R1-1715174
LS on RAN1 agreements on mode 3 sidelink CA
RAN1, HiSilicon
RAN1#90

[141] R1-1715186
[Draft] LS on RAN1 agreement on carrier selection for sidelink CA
NTT DOCOMO
RAN1#90

[142] R1-1715187
LS to RAN on PC5 operation with short TTI for V2X phase 2 based on LTE
RAN1, Huawei, CATT
RAN1#90

[143] R1-1715192
Summary of offline discussion on transmit diversity
Ericsson, LGE, Huawei, HiSilicon, Nokia, NSB, Samsung, CATT, NTT DoCoMo, ZTE
RAN1#90

[144] R1-1715199
[draft] LS to RAN2 on supported use case for Rel-15 V2X CA on PC5
Huawei
RAN1#90

[145] R1-1715201
[Draft] LS on transmit diversity for PC5
Ericsson
RAN1#90

[146] R1-1715209
[Draft] LS on PSCCH PSD boosting with 64 QAM PSSCH
LG Electronics
RAN1#90

[147] R1-1715257
[Draft] LS on transmit diversity for PC5, Ericsson
RAN1#90

[148] R1-1715282
LS to RAN2 on supported use case for Rel-15 V2X CA on PC5
RAN1, Huawei
RAN1#90

[149] R1-1715283
LS on RAN1 agreement on carrier selection for sidelink CA
RAN1, NTT DOCOMO
RAN1#90

[150] R1-1715284
LS on PSCCH PSD boosting with 64 QAM PSSCH
RAN1, LG Electronics
RAN1#90

[151] R1-1715287
LS to RAN on PC5 operation with short TTI for V2X phase 2 based on LTE
RAN1, Huawei, CATT
RAN1#90

[152] R1-1715290
[Draft] LS on transmit diversity for PC5, Ericsson
RAN1#90

[153] R1-1715308
LS on transmit diversity for PC5
RAN1, Ericsson
RAN1#90
RAN2 #99:

[1] R2-1707699
Packet duplication in CA-based eV2x, OPPO, RAN2 #99 meeting. 

[2] R2-1707700
Resource pool sharing, OPPO, RAN2 #99 meeting.
[3] R2-1707701
Resource selection in CA-based eV2x, OPPO, RAN2 #99 meeting.
[4] R2-1707702
Resource selection for sTTI in eV2x, OPPO, RAN2 #99 meeting.
[5] R2-1707968
Work plan for eV2X in RAN2, Huawei, HiSilicon, RAN2 #99 meeting.
[6] R2-1707969
Discussion on resource pool sharing between mode3 and mode4 UEs, Huawei, HiSilicon, RAN2 #99 meeting.
[7] R2-1707970
Discussion on carrier aggregation in eV2X, Huawei, HiSilicon, RAN2 #99 meeting.
[8] R2-1708039
Discussion on Service and Carrier Mapping for PC5 CA in eV2X, OPPO, RAN2 #99 meeting.
[9] R2-1708040
Discussion on Carrier Configuration and Selection for PC5 CA in eV2X, OPPO, RAN2 #99 meeting.
[10] R2-1708052
Carrier configuration and carrier selection in eV2X CA, CATT, RAN2 #99 meeting.
[11] R2-1708053
Discussion on mode 3 and mode 4 shared resource pool, CATT, RAN2 #99 meeting.
[12] R2-1708054
SPS in eV2X when CA is configured, CATT, RAN2 #99 meeting.
[13] R2-1708055
Considerations on PC5 Carrier Aggregation, CATT, RAN2 #99 meeting.
[14] R2-1708062
Discussion on replication transmission over multiple carriers, CATT, RAN2 #99 meeting.
[15] R2-1708269
Considerations on latency related aspects in LTE eV2X, Huawei, HiSilicon, RAN2 #99 meeting.
[16] R2-1708297
Discussion about exceptional pool for resource pool sharing between UEs using mode 3 and UEs using mode 4, Samsung R&D Institute UK, RAN2 #99 meeting.
[17] R2-1708451
Modelling sidelink parallel transmissions for V2X communication, LG Electronics Inc., RAN2 #99 meeting.
[18] R2-1708509
Discussion on PC5 carrier aggregation, ZTE Corporation, RAN2 #99 meeting.
[19] R2-1708510
Consideration on resource pool sharing between UEs using mode 3 and mode 4, ZTE Corporation, RAN2 #99 meeting.
[20] R2-1708511
Consideration on short TTI based PC5 operation, ZTE Corporation, RAN2 #99 meeting.
[21] R2-1708512
Discussion on support of 64QAM over sidelink, ZTE Corporation, RAN2 #99 meeting.
[22] R2-1708681
Resource pool sharing between Mode 3 and Mode 4, Qualcomm Incorporated, RAN2 #99 meeting.
[23] R2-1708682
Carrier Aggregation for V2X Phase 2, Qualcomm Incorporated, RAN2 #99 meeting.
[24] R2-1708683
Reduction of time between packet arrival and transmisison, Qualcomm Incorporated, RAN2 #99 meeting.
[25] R2-1709003
Carrier aggregation for mode 4 operation, Samsung Electronics France SA, RAN2 #99 meeting.
[26] R2-1709006
Discussion on packet duplication in eV2X, Samsung Electronics France SA, RAN2 #99 meeting.
[27] R2-1709008
Discussion on resource pool sharing between mode 3 and mode 4 UEs, Samsung Electronics France SA, RAN2 #99 meeting.
[28] R2-1709048
Carrier Aggregation over PC5, Intel Corporation, RAN2 #99 meeting.
[29] R2-1709049
Resource pool sharing between mode 3 and 4, Intel Corporation, RAN2 #99 meeting.
[30] R2-1709133
Radio resource pool sharing between UEs using mode 3 and UEs using mode 4, LG Electronics Inc. , RAN2 #99 meeting.
[31] R2-1709186
V2X carrier aggregation, Nokia, Nokia Shanghai Bell, RAN2 #99 meeting.
[32] R2-1709187
Resource pool sharing between mode 3 and mode 4, Nokia, Nokia Shanghai Bell, RAN2 #99 meeting.
[33] R2-1709225
Carrier selection for carrier aggregation in sidelink mode 3, LG Electronics Inc. , RAN2 #99 meeting.
[34] R2-1709301
Carrier selection for carrier aggregation, LG Electronics Inc, RAN2 #99 meeting.
[35] R2-1709366
Carrier Aggregation Enhancements for PC5, Ericsson, RAN2 #99 meeting.
[36] R2-1709369
Latency reduction for eV2V, Ericsson, RAN2 #99 meeting.
[37] R2-1709370
On Rel-15 Carrier Aggregation for PC5, Ericsson, RAN2 #99 meeting.
[38] R2-1709371
Packet duplication for PC5, Ericsson, RAN2 #99 meeting.
[39] R2-1709373
Pool sharing between mode 3 and mode 4, Ericsson, RAN2 #99 meeting.
[40] R2-1709427
Latency reduction on V2X phase 2 for UEs using Mode 4, Samsung R&D Institute UK, RAN2 #99 meeting.
[41] R2-1709429
Latency reduction on V2X phase 2 for mode3 and mode 4 resource pool sharing, Samsung R&D Institute UK, RAN2 #99 meeting.
[42] R2-1709430
Supporting reliability during resource sharing, Samsung R&D Institute UK, RAN2 #99 meeting.
[43] R2-1709624
Discussion on SPS support with enhanced Carrier Aggregation, Samsung R&D Institute UK, RAN2 #99 meeting.

RAN4 #84:

[1] R4-1708832, Further clarification on V2X scenarios for V2X phase 2, Huawei, HiSilicon, RAN4#84
[2] R4-1707973, TP on new multiple carrier scenarios, Huawei, HiSilicon, RAN4#84
[3] R4-1708933
Discussion on RF requirements for sidelink 64QAM, Huawei, HiSilicon, RAN4#84
[4] R4-1708934
Discussion on combinations of intra-band and inter-band scenarios, Huawei, HiSilicon,   
RAN4#84
[5] R4-1708935
Discussion on intra-band contiguous scenarios with 30MHz aggregated bandwidth, Huawei,  

HiSilicon, RAN4#84
[6]
R4-1709046 Way Forward on Rel-15 eV2X, Huawei, RAN4#84
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minor adaptations for RAN #74
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adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
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adaptations for RAN #72 (introduction of NR & GERAN TUs)
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minor adaptations for RAN #71
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minor adaptations for RAN #70
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minor adaptations for RAN #68
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minor adaptations for RAN #66
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minor adaptations for RAN #64
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restructuring for RAN #63 to cover Core & Perf. in one doc file
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section 1.2.3 adapted for RAN #62
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section 1.2.3 added on time budget

v02
07.05.2010

history added, some spelling corrections

v01
13.11.2009

First version of the template
5 / 9

