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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

	67
	SI started
	RP-150465
	0%
	June 2016
	-
	-

	68
	RP-150780
	
	10%
	June 2016
	-
	-

	69
	RP-151286
	
	25%
	June 2016
	-
	-

	70
	RP-151909
	
	50%
	June 2016
	-
	-

	71
	RP-160206
	
	60 %
	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-160617
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:



100 %
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:

100 %










RAN WG2:

100 %











RAN WG3:

XXX%











RAN WG4:

XXX%










RAN WG5:

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:



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:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-160617 endorsed by RAN #71
	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-160617
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).
For WIs/SIs related to UMTS/LTE:

	RAN #68
Q3/2015
RAN #69

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	82
	82
	91
	91
	91
	89
	76
	76
	76
	76

	
	
	1
	
	
	
	
	
	
	


	RAN #69
Q4/2015
RAN #70

	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

	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis
	83
	83
	92
	92
	92
	90
	77
	77
	77
	77

	
	
	1
	
	
	
	
	
	
	
	1
	
	1
	
	
	
	
	
	
	


	RAN #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
	78

	2
	
	
	
	
	
	
	
	
	


	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
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	2
	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	


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

For WIs/SIs related to NR:
	RAN #72
Q3/2016
RAN #73

	R1N
	R2N
	R3N
	R4N

	86
	95
	93
	80

	
	
	
	


	RAN #73
Q4/2016
RAN #74

	R1N
	R2N
	R3N
	R4N
	R1N
	R2N
	R3N
	R4N

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

	
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1N
	R2N
	R3N
	R4N

	88
	97
	95
	82

	
	
	
	


For WIs/SIs related to GERAN:
	RAN #72
Q3/2016
RAN #73

	R6

	1

	


	RAN #73
Q4/2016
RAN #74

	R6

	2

	


	RAN #74
Q1/2017
RAN #75

	R6

	3

	


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 #84bis
R1-163917
[Draft] LS on TR update for latency reduction
Ericsson
Agreed in R1-163922 by correcting Tdoc numbers in the reference parts

R1-163664
Text proposal on findings from the link evaluations evaluation of latency reduction
Ericsson

R1-163916
Text proposal on link evaluation results for latency reduction
Source 8

Agreed in R1-163920 by changing source to Ericsson
R1-163826
Text proposal on findings from the system level evaluation of latency
Ericsson

R1-163866
Text proposal on system level results for latency reduction
Ericsson
Working Assumption: 

· 1-OFDM-symbol sTTI length will not be further studied

Agreement:
· sPDCCH (PDCCH for short TTI) needs to be introduced for short TTI.
· Each short TTI on DL may contain sPDCCH decoding candidates

Working Assumption:

· CRS-based sPDCCH is recommended to be supported 

· FFS whether CRS-based sPDCCH can be transmitted in the legacy PDCCH region 
· DMRS-based sPDCCH is recommended to be supported 

· Design of both CRS-based sPDCCH and DMRS-based sPDCCH will be studied further. 

Conclusions:

· A maximum number of BDs will be defined for sPDCCH in USS

· In case 2-level DCI is adopted, any DCI for sTTI scheduling carried on PDCCH may be taken into account in the maximum total number of BDs 

· FFS whether the maximum number is dependent on the sTTI length

· FFS whether the maximum number of blind decodes for (E)PDCCH is reduced in subframes in which the UE is expected to perform blind decodes for sPDCCH

· FFS whether a UE may be expected to monitor both EPDCCH and sPDCCH in the same subframe

· FFS whether the maximum number of BDs on PDCCH is changed from the legacy number

·  if DCI on PDCCH is for sTTI scheduling

Conclusion for study till RAN1#85: 

· Two-level DCI can be studied for sTTI scheduling, whereby:
· DCI for sTTI scheduling can be divided into two types:

· “Slow DCI”: DCI content which applies to more than 1 sTTI is carried on either legacy PDCCH, or sPDCCH transmitted not more than once per subframe

· FFS whether “Slow DCI” is UE-specific or common for multiple UEs

·  “Fast DCI”: DCI content which applies to a specific sTTI is carried on sPDCCH

· For a sPDSCH in a given sTTI, the scheduling information is obtained from either:

· a combination of slow DCI and fast DCI, or

· fast DCI only, overriding the slow DCI for that sTTI

· Compare with single-level DCI carried on one sPDCCH or one legacy PDCCH.

· It is not precluded to consider schemes in which the slow DCI also includes some resource allocation information for the sPDCCH.

· Methods for reducing the overhead of single-level DCI can also be studied

· Single-level DCI multi-sTTI scheduling for a variable number of sTTIs may be included

Aim to reduce the number of schemes under consideration at RAN1#85.

R1-163516
WF on TMs for sTTI
Huawei, HiSilicon, Ericsson, Mitsubishi Electric

Agreements:
· Both CRS based TMs and DMRS based TMs are recommended to be supported for DL sTTI transmission

· No change for CRS definition
· FFS: Supporting more than 2 layers for sPDSCHs
· Further study is needed about DMRS design(s) for sPDSCH demodulation
· For a certain TTI length, increased PRB bundling sizes may be necessary to achieve sufficient channel estimation accuracy. 

· FFS: the number of DMRS antenna ports that can be supported for a given short-TTI length.

· For a certain TTI length, new DMRS design(s) may be needed
R1-163724
WF on sTTI operation
Nokia, ASB, Ericsson, Oppo

Also supported by Panasonic

Agreements:

· A UE is expected to handle the following cases in the same carrier in a subframe 
· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and short TTI unicast PDSCH

· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and legacy TTI unicast PDSCH(s)

· FFS between:

· Alt 1: A UE is not expected to receive legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier
· Alt 2: If the UE is scheduled with legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier, then it may skip the decoding of one of them (FFS rules for determining which one)
· Alt 3: A UE is expected to receive legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier
· FFS UE behaviour in case of being scheduled with legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously with legacy TTI non-unicast PDSCH (except FFS for SC-PTM) on the same carrier 
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or (depends on outcome of FFS above) short TTI PDSCH unicast

Agreements:

· A UE can be dynamically (with a subframe to subframe granularity) scheduled with PUSCH and/or sPUSCH

· A UE is not expected to transmit PUSCH and short TTI sPUSCH simultaneously on the same REs, i.e. by superposition

· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in the same subframe on one carrier by puncturing PUSCH

· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in different PRBs on the same symbol(s)
· Dropping/prioritization rules (if any) are FFS 

R1-163910
Text proposal on physical layer design details for latency reduction
Ericsson
Agreed in R1-163921 with updates in Introduction section

Agreements:

· It is recommended to support PHICH-less asynchronous UL HARQ for PUSCH scheduled in a short TTI (i.e. for sPUSCH)

· If DL data transmission is scheduled in a short TTI, the processing time for preparing the HARQ feedback by UE and the processing time for preparing a potential retransmission by eNB are assumed to be reduced

· FFS: the extent of processing time reduction

· If UL data transmission is scheduled in a short TTI, the processing time for preparing UL data transmission upon UL grant reception at UE and the processing time for scheduling a potential retransmission by eNB are assumed to be reduced

· FFS: the extent of processing time reduction
· Study whether it is beneficial to limit the maximum TA value supported in conjunction with latency reduction

· Note that this would restrict the deployment scenarios for latency reduction. 

· FFS whether processing time reductions can also be applied to legacy TTI transmissions for UEs that support short TTI
Agreements:
· Evaluation/analysis assumes the following deployment scenarios for TDD 

· Case 1: Single operator owns the entire band

· The operator can align or change the DL/UL configuration including additional subframe type (if introduced)

· Case 2: Different operator sharing one band can coordinate

· The operators align the DL/UL configuration including additional subframe type (if introduced)

· For the evaluation, backward compatibility shall be maintained

· RAN1 would not evaluate other deployment scenarios requiring inter-operator coexistence analysis in this SI

· Both single carrier and multi carrier cases are considered for deployment scenarios
· For SLS/analysis of latency reduction for TDD

· At least provide single carrier results

· Legacy TDD DL/UL configuration #0,#1, and #2 can be evaluated.

· The sets of “fixed” DL and UL subframes are assumed

· Subframe #0 and #5 are assumed as normal fixed downlink subframe

· Subframe #2 is assumed as uplink subframe
· It is not precluded to further consider possibility to apply additional subframe types in subframes #0 and/or #5 and/or #2, provided that backward compatible is maintained including reception of CRS, system information, paging, and SS
· For additional subframe type (for evaluation purpose)
· Additional subframe consists of downink(s), GP(s) and uplink(s)

· In uplink, it is assumed that sPUCCH(s) and sPUSCH(s) can be transmitted

· Evaluation sets include at least the followings

· Reference set: Legacy TDD DL/UL configuration with legacy TTI

· Set 1: full flexibility on other subframes

· All downlink subframes which can be configured as MBSFN subframes can be replaced with additional subframe type(s)

· All uplink subframes can be replaced with additional subframe type(s)

· Special subframe can be replaced with additional subframe type(s)

· Set 2: full flexibility only on UL subframes

· All downlink subframes are fixed as downlink subframes

· Special subframes are fixed as special subframes

· All uplink subframes can be replaced with additional subframe type(s)

· Set 3: keep legacy TDD DL/UL configuration

· All downlink subframes are fixed as downlink subframes

· All uplink subframes are fixed as uplink subframes

· Special subframes are fixed as special subframes

· Simulation results is recommended to include at least
· Performance comparison of Set 3 compared to reference set
· Performance comparison of other sets compared to Set 3
· Comparison among different TTI  lengths within the same set to evaluate the gain from TTI shortening. 
· For set 1 and set 2 evaluations, consider at least one of the following cases for co-channel coexistence analysis

· Option 1: TDD DL/UL configuration including additional subframe type (if supported) are aligned among neighbor cells in the same frequency

· Assume macro cell scenario as a baseline

· Encouraged to simulate also on eIMTA pico cell scenario #3 (only deployment scenario aspects) in TR 36.828

· Option 2: TDD DL/UL configuration including additional subframe type (if supported) may not be aligned among neighbor cells

· Utilize eIMTA pico cell scenario #3 (only deployment scenario aspects) in TR 36.828 for coexistence evaluation for this case

RAN1 #85

R1-165855
TP for conclusion of latency reduction SI
Ericsson

R1-165836
TP for latency reduction
Ericsson
R1-165856
TR update 
Ericsson
R1-165828          [Draft] LS on TR update for latency reduction
Ericsson
Agreed in R1-165913
Agreement:
For FS1:

· It is recommended to support a design that is based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 
· It is recommended to support a design that is based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· During the WI phase, down-selection is not precluded

For FS2:

· It is recommended to support a design that is based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH for FS2 TDD in Rel-14

· It is recommended to consider enhancements including other shorter sTTI duration(s), and additional DL-UL switching points/ additional subframe types for FS2 TDD latency reduction in Rel-15

Agreement:

· The following  sPUCCH formats are recommended to be supported 
· One sPUCCH format for HARQ-ACK and/or SR feedback for a serving cell
· sPUCCH format(s) for multiple HARQ-ACK bits, e.g. as in CA and frame structure type 2

· The amount of sPUCCH formats to support is depending on the maximum identified payload size to support

· sPUCCH format allows for multiplexing of HARQ-ACK and SR
· FFS: sPUCCH format supports CSI feedback

Agreement:

· For DM-RS of sPUSCH, the followings are recommended to be supported: 
· For the case of 1-slot TTI length, reuse the current DM-RS 

· For the case of less than 1-slot TTI length, support DM-RS sharing/multiplexing of consecutive TTIs from one or multiple UEs 

· At least 2 contiguous TTIs can be shared/multiplexed. FFS on sharing /multiplexing of more than 2 contiguous TTIs

· FFS on how to share/multiplex DM-RS (e.g., CDM, FDM, different BW between RS & data, and hybrid thereof) 

· FFS the DMRS position and whether it is indicated by eNB

Agreement:
· Confirm the working assumption

· Working Assumption:
· CRS-based sPDCCH is recommended to be supported 

· FFS whether CRS-based sPDCCH can be transmitted in the legacy PDCCH region 

· DMRS-based sPDCCH is recommended to be supported 

· Design of both CRS-based sPDCCH and DMRS-based sPDCCH will be studied further. 

· From resource utilization perspective, sPDSCH assigned by a sPDCCH can be mapped to resources that are left unused by any sPDCCH

· Details are for further study, e.g., FFS whether unused resources is  RB or RE level

Agreement:

· For sPDSCH based on a CRS based transmission scheme the maximum number of supported layers is 4

· For sPDSCH based on a DM-RS based transmission scheme shall be down-selected among the following options

· the maximum number of supported layers is 2

· the maximum number of supported layers is 4

· the maximum number of supported layers is 8

· FFS for sPDSCH based on a DM-RS based transmission scheme it is recommended to increased PRB bundling size compared to PDSCH for at least sTTI lengths shorter than 1-slot

Agreement:

· The following principles on sPUSCH are recommended to be supported:

· UCI transmission on sPUSCH is supported

· FFS UCI mapping rule, especially considering the impact of DM-RS design

· FFS on which carrier to multiplex UCI on in case different sTTI lengths are used on different UL CA

· Note:

· The UCI herein refers to at least the ones for sTTI operations

· FFS whether or not the UCI also includes the ones for legacy TTI operations

Conclusion:

· Further discussion during the WI phase (if WI is approved) regarding the single-level DCI vs. two-level DCI considering aspects such as overhead, complexity, potential scheduling restriction, search space design, the corresponding performance, impact of different TTI lengths (if any), etc.

· Note: this conclusion is not be included in the TR

Agreement:
· It is recommended to reduce the maximum TA for short TTI operation with processing time reduction compared to Rel-13

· Details are FFS

· A single minimum delay between UL grant and UL data and between DL data and DL HARQ feedback is recommended to be supported for a given sTTI length

R1-165854
Way forward on processing timing reduction for sTTI

Ericsson
Agreements:
· The minimum timing for UL grant to UL data and for DL data to DL HARQ is n + k sTTI for short TTI operation;
· Processing time >= the legacy processing time linearly downscaled with TTI length

· 4 <= k <= 8
· FFS whether or not to support processing time is lower than the legacy processing time linearly downscaled with TTI length for at least slot based TTI

· k < 4 for slot based TTI. 

· Note that sTTI refers to 

· sPUSCH sTTI for the UL grant to UL data timing 

· sPDSCH sTTI for the DL data to DL HARQ feedback timing
· FFS how to the handle the minimum timing for the case when DL sTTI and UL sTTI have different lengths
· Further study whether or not the eNB would indicate an additional parameter m (Note: the value may be dependent on the discussion on the max TA), resulting in a timing of n + k + m sTTI

· FFS: semi-static or dynamic configuration of m, if introduced
· The minimum timing for UL grant to UL data and for DL data to DL HARQ is  n + k TTI for subframe-long TTI operation and short TTI capable UEs. 

· k = 4 is supported

· Further study whether a reduced minimum timing is possible, e.g. k = 2, k = 3, and if a reduced maximum TBS is needed to achieve this

· Note: CQI feedback enhancements for short TTI and legacy TTI are not precluded
R1-165518
Updates to Link Level results
Ericsson

Conclusion:

· The TP is endorsed, but without the parts concerning the puncturing performance

R1-165519
Updates to Link Level observations

Ericsson

Conclusion:

· The TP is endorsed with updates and captured in R1-165856
R1-165520
Updates to System level results
Ericsson

Conclusion:

· The TP is endorsed

· Note: further update is necessary based on the new results available till midnight Tuesday

R1-165521
Updates to System level observations
Ericsson

Conclusion:

· The TP is endorsed with updates and captured in R1-165856
R1-165632
TP for inclusion of evaluation assumptions for FS2
Ericsson

Conclusion:

· The TP in R1-165632 is endorsed
R1-165705
Updates to System level results
Ericsson

Conclusion:

· The TP in R1-165705 is endorsed

R1-165706
Updates to System level observations
Ericsson

Conclusion:

· The TP is endorsed with updates and captured in R1-165856
RAN2 #93bis

TR 36.881 v0.7.0 for Study on Latency reduction techniques for LTE agreed as a result of result of email discussion  [93bis#01][LTE/Latred SI]
RAN2 #94
TR 36.881 v0.8.0 for Study on Latency reduction techniques for LTE agreed as a result of result of email discussion  [94#10][LTE/Latred SI] TR]

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
· RAN1:
· Assess specification impact and study feasibility and performance of TTI lengths between 0.5ms and one OFDM symbol, taking into account impact on reference signals and physical layer control signalling.

· Backwards compatibility shall be preserved (thus allowing normal operation of pre-Rel 13 UEs on the same carrier).
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
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:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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