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7.3.10 Study on Latency reduction techniques
SID in RP-150465
Focus on this SI in 2Q 2016 will follow approved WF (RP-160650)
7.3.10.1 Evaluation results

System and link evaluation results

Link level evaluations

R1-163517
Text proposal on link evaluation results
Ericsson
Continue offline discussions until Wednesday – Laetitia (Ericsson)

Revised in R1-163719; 

Revised in R1-163732
To be updated to include results from R1-163465, plus throughput results for PUSCH and PDSCH from other companies which are to be provided to Daniel (Ericsson) by 8:30am Thur at the latest (BLER curves without associated throughput results will be deleted). 
Revision in R1-163466 – Friday. 
R1-163720
Findings from link level evaluation results
Ericsson

Revised in R1-163733 – to be updated including any comments from companies (on RAN1 reflector and to Daniel) and latest results - R1-163664 – Friday. 
R1-162399
Link level evaluation of PUCCH for shortened TTI
ZTE

R1-162400
Link-level evaluation of TTI shortening for PDSCH
ZTE

R1-162401
Link level evaluation of SPDCCH for shortened TTI
ZTE

R1-162402
Link level evaluation of sPUSCH for shortened TTI
ZTE

R1-162842
Link level evaluation results of shortened TTI for CRS based PDSCH 
Sharp

R1-162843
Link level evaluation results of shortened TTI for DM-RS based PDSCH 
Sharp

R1-162844
Link level evaluation results of shortened TTI for PUSCH
Sharp

R1-162845
Link level evaluation results of shortened TTI for PUCCH 
Sharp

R1-163066
Link-level evaluation of TTI shortening in DL
Qualcomm Incorporated

R1-163067
Link-level evaluation of TTI shortening in UL
Qualcomm Incorporated

R1-163264
Link-level Evaluation of shorter PDSCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-163313
Link evaluation for PDSCH for short TTI with CRS based transmission
Ericsson

R1-163314
Link evaluation for PDSCH for short TTI with DMRS based transmission
Ericsson

R1-163315
Link evaluation for PDCCH for short TTI
Ericsson

R1-163316
Link evaluation for PUSCH for short TTI
Ericsson

R1-163317
Link evaluation for PUCCH for short TTI
Ericsson
System level evaluations
R1-162107
Performance evaluation on TTI shortening
Huawei, HiSilicon
R1-162536
Evaluation results on shortened TTI with dynamic overhead of control channel
Panasonic

R1-162943
System-level performance evaluation for TCP throughput enhancement with dynamic TTI tuning
Mediatek
R1-163518
Text proposal on system level results for latency reduction
Ericsson

Revised in R1-163717
In case of fixed control overhead, add the following information in the note field (companies to provide this info to Laetitia):
· “Total control overhead per subframe compared to all available REs in the sTTIs [%]:”

· “Maximum number of UEs that can be scheduled per sTTI:”
Companies are asked to check 3717 and provide any comments (on RAN1 reflector and to Laetitia (Ericsson)) by 8:30am Thur. 

Updated version to be agreed on Friday - R1-163464. 

R1-163519
Text proposal on findings from the system level evaluation of latency
Ericsson

Continue offline discussions until Wed – Laetitia (Ericsson)

Revised in R1-163718  - be updated including any comments from companies (on RAN1 reflector and to Laetitia) revisit on Fri. 
R1-163716
Notes from offline session on system level evaluations
Ericsson

R1-162618
Evaluation on fast link adaptation
Huawei, HiSilicon

R1-162296
Evaluation results of shortened TTI with control channel constraint
CATT

R1-162375
System level evaluation of shortened TTI
Intel Corporation

R1-162398
System-level performance evaluation for TTI shortening
ZTE

R1-162503
System-level simulation results for reduced TTI length
LG Electronics

R1-162703
SLS results of TTI shortening: Effect of FTP file sizes
Samsung

R1-162704
SLS results of TTI shortening: Effect of HARQ RTT
Samsung

R1-162705
SLS results of TTI shortening: Effect of UL access delay
Samsung

R1-163065
System-level evaluation of TTI shortening
Qualcomm Incorporated

R1-163072
System level evaulation with shortened TTI for joint HARQ and CQI feedback
Qualcomm Incorporated

R1-163098
DL system-level performance evaluation for shortened TTI
Motorola Mobility Germany GmbH

R1-163259
System-level evaluations for latency reduction in DL
Fraunhofer HHI

R1-163265
System-level Evaluation of TTI Shortening
Nokia, Alcatel-Lucent Shanghai Bell

R1-163312
System level evaluation of short TTI
Ericsson

7.3.10.2 Channel design for shortened TTI
Provide channel design including reference signals for s(E)PDCCH, sPDSCH, sPUSCH, sPUCCH, and details on multiplexing between existing non-sTTI and sTTI UEs.
General
R1-162108
Views on TTI length
Huawei, HiSilicon
R1-162590
Consideration on multiplexing of non-sTTI and sTTI in the same carrier
Huawei, HiSilicon

R1-162535
Multiplexing between non-sTTI and sTTI UEs
Panasonic
R1-162788
Details of Shorter TTI operation for Latency Reduction
Nokia, Alcatel-Lucent Shanghai Bell
R1-162339
Discussion on TTI shortening
Guangdong OPPO Mobile Telecom.

R1-163722
WF on sTTI length 
Ericsson

Proposals:

· For the design of sPDSCH and s(E)PDCCH for short TTI, 

· Two sTTI lengths are considered for further study, one with large TTI length reduction compared to 14 OFDM symbols and one with smaller TTI length reduction

· sTTI lengths of 2 and 7 OFDM symbols are selected for further study

· Simultaneous operation of 14 OFDM symbols TTI and sTTI with C-RNTI and SPS-RNTI is not supported. 
· For the design of sPUSCH for short TTI, 

· Two sTTI lengths are considered for further study, one with large TTI length reduction compared to 14 OFDM symbols and one with smaller TTI length reduction

· sTTI lengths of 2 and 3/4 OFDM symbols are selected for further study 
· sTTI length for sPUCCH is FFS

Working Assumption: 
· 1-OFDM-symbol sTTI length will not be further studied
DL General
R1-163068
DL channel design for shortened TTI
Qualcomm Incorporated

R1-163266
On multiplexing of sTTI with TTI in DL
Nokia, Alcatel-Lucent Shanghai Bell

R1-162706
Downlink physical channel design for TTI shortening
Samsung

R1-163099
Shortened DL TTI design
Motorola Mobility Germany GmbH

R1-162846
Shortened TTI for DL transmission
Sharp
DL control channels
R1-163515
Way forward on sPDCCH
Huawei, HiSilicon,Ericsson
Agreement:
· sPDCCH (PDCCH for short TTI) needs to be introduced for short TTI.
· Each short TTI on DL may contain sPDCCH decoding candidates

Possible agreements:

· An sPDCCH assigns a sPDSCH allocated within the same short TTI

· The number of possible  sPDSCH within an short TTI is for further study

· An sPDCCH grants a sPUSCH

· The number of possible  sPUSCH to grant from an sPDCCH(s) within an sTTI is for further study

· Both CRS-based sPDCCH and DMRS-based sPDCCH are recommended to be supported 

· In the first sTTI of a subframe, legacy PDCCH region can be shared by CRS-based sPDCCH and legacy PDCCH;

· In time domain, sPDCCH should be placed

· For CRS-based sPDCCH, in first one or two symbols within a sTTI;

· For DMRS-based sPDCCH, 

· Alt.1: in first one symbol or two symbols within a sTTI; 

· Alt.2: in all symbols within a sTTI.

· In frequency domain, sPDCCH can be placed 

· Alt.1: in a distributed manner;

· Alt.2: in a localized manner.

· sPDSCH assigned by a sPDCCH can be allocated to unused REs within the sPDCCH region if sPDCCH region is not shared with PDCCH region

· Details are for further study

· sPDCCH is aggregated by a certain number of CCEs, where each CCE consists of 36 REs

· For DMRS-based sPDCCH, FFS on whether sharing the same DMRS for sPDCCH and its scheduled sPDSCH or not.

· On sPDCCH monitoring region,

· Frequency resource for sPDCCH monitoring region can be informed by eNB;

· FFS: semi-static vs dynamic, cell-specific vs UE-specific, explicit vs implicit

· The number of maximum PDCCH BDs for UE SSs within a subframe is no more than

· 32 for UEs not supporting UL transmission mode 2;

· 48 for UEs supporting UL transmission mode 2.

· Two-level DCI can be considered for sTTI scheduling

· Slow DCI is carried in legacy PDCCH region and transmitted at most once per subframe
· Fast DCI is carried by sPDCCH and transmitted within a sTTI

Continue offline discussion until Wednesday – Yongxia (Huawei) and Daniel (Ericsson)

R1-163747
Revised in R1-163855
WF on sPDCCH
Huawei, HiSilicon, Ericsson
Also supported by Spreadtrum
CRS-based sPDCCH supported: QC, CATT, Sams, E///, MotM, Lenovo, ZTE, NEC, Nokia, ASB, HW, HiSi, Mediatek, LGE, Intel

DMRS-based sPDCCH supported: E///, HW, HiSi, CATT, IDC, QC, LGE, MotM (at least for 7-symbol sTTI), Lenovo(at least for 7-symbol sTTI), Nokia, ASB, NEC (TM dependent), Intel

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.
Proposals:

· sPDSCH assigned by a sPDCCH can be allocated to unused resources within the sPDCCH region if sPDCCH region is not shared with PDCCH region

· Details are for further study, e.g., FFS whether unused resources is  RB or RE level
R1-163545
Way Forward on sPDCCH

ZTE, Mediatek
Possible agreements:
· sPDCCH  should be introduced in sTTI
· sPDCCH  is located starting from the first OFDM symbol(s) of a sTTI
· Frequency resource for sPDCCH should be configurable
· Demodulation based on CRS
· Legacy PDCCH or sPDCCH can be used to schedule sPDSCH in one sTTI
· Number of blind decodes for one UE in a sTTI should be limited
· Efficient multiplexing of Data and Control, e.g. REs  on the first few symbols not used for control can be used for Data
Continue offline discussion until Wednesday – Zhisong (ZTE)
R1-162109
PDCCH design for short TTI
Huawei, HiSilicon
R1-162376
DL design aspects of TTI shortening
Intel Corporation
Section 2.3

R1-162405
Downlink control channels for shortened TTI
ZTE

R1-162297
Design of sPDCCH and sPDSCH for shortened TTI
CATT
Section 2.1
R1-162506
Time/Frequency resource of sPDCCH and sPDSCH
LG Electronics
Section 2.1
R1-162529
Discussion on control signaling design for reduced TTI
HTC

R1-162545
Discussion on DL control channel design for short TTI
Spreadtrum Communications

R1-162558
Discussion on channel design for shortened TTI
Sony
Section 2.1
R1-162738
Design of DL channels for shortened TTI
Lenovo (Beijing) Ltd
Section 2

R1-162963
Short-TTI PDCCH Design
InterDigital Communications

R1-163267
On design of DL control channel for shorter TTI operation
Nokia, Alcatel-Lucent Shanghai Bell

R1-163319
Physical layer aspects for PDCCH for short TTI
Ericsson

R1-163171
DL channel designs for shortened TTI
NTT DOCOMO, INC.
Section 3
R1-163322
Downlink control signaling design for short TTI
Ericsson

R1-162588
DCI design for short TTI
Huawei, HiSilicon

R1-163323
Definition of DCI bit fields for short TTI
Ericsson

PDSCH
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
R1-163539
WF on sPDSCH
LG Electronics
Possible agreements:

· A UE is not expected to receive legacy TTI unicast PDSCH and short TTI unicast PDSCH simultaneously on one carrier

· Single short-TTI length can be configured for a UE

· The configured short TTI length can be different per UE

· TTI length of PDSCH can be dynamically changed

Continue offline discussion until Wednesday – Yunjung (LGE)
R1-163744
WF on sPDSCH 
LG, Qualcomm (Also supported by Mediatek, Samsung)
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 

R1-162297
Design of sPDCCH and sPDSCH for shortened TTI
CATT
Section 2.2
R1-162506
Time/Frequency resource of sPDCCH and sPDSCH
LG Electronics
Section 2.2
R1-162738
Design of DL channels for shortened TTI
Lenovo (Beijing) Ltd
Section 3
R1-162964
Short-TTI PDSCH Design
InterDigital Communications

R1-163210
On multiplexing of PDSCH with different TTIs and related enhancements
Intel Corporation

R1-163318
Physical layer aspects for PDSCH for short TTI
Ericsson

R1-163171
DL channel designs for shortened TTI
NTT DOCOMO, INC.
Section 2

DL RS
R1-162112
Discussion on DL CRS  for short TTI
Huawei, HiSilicon

R1-162113
Discussion on DL DMRS  for short TTI
Huawei, HiSilicon

R1-162376
DL design aspects of TTI shortening
Intel Corporation
Section 2.2

R1-162404
Downlink RS in shortened TTI
ZTE

R1-162504
Reference signal for sPDCCH demodulation
LG Electronics

R1-162505
Reference signal for sPDSCH demodulation
LG Electronics

R1-162558
Discussion on channel design for shortened TTI
Sony
Section 2.2
UL General
R1-163069
UL channel design for shortened TTI
Qualcomm Incorporated

R1-162707
Uplink physical channel design for TTI shortening
Samsung

PUCCH
R1-163538
Way Forward on sPUCCH design
LG Electronics, Ericsson
Possible agreements:
· At least two sPUCCH formats are recommended to be supported 
· One sPUCCH format for HARQ-ACK and/or SR feedback for a serving cell
· The maximum supportable payload: Two HARQ-ACK bits + One SR
· Intra-TTI frequency hopping is recommended to be supported
· One sPUCCH format for CSI feedback and/or multiple HARQ-ACK bits, e.g. as in CA and frame structure type 2

· FFS: Supported payload size

· FFS: Intra-TTI frequency hopping
Continue offline discussion until Wednesday – Yunjung (LGE)
R1-163726
Way Forward on sPUCCH design
LG Electronics
R1-162110
PUCCH design for short TTI
Huawei, HiSilicon
R1-162298
Design of sPUCCH for shortened TTI
CATT

R1-162403
PUCCH design for shortened TTI
ZTE

R1-162507
Discussion on PUCCH design for HARQ-ACK in shortened TTI
LG Electronics

R1-162508
Discussion on PUCCH design for CSI in shortened TTI
LG Electronics

R1-162821
PUCCH design for sTTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-162377
UL design aspects of TTI shortening
Intel Corporation
Section 2.2

R1-162739
Design of UL channels for shortened TTI
Lenovo (Beijing) Ltd
Section 3
R1-162965
Short TTI PUCCH Design
InterDigital Communications

R1-163172
PUCCH design for shortened TTI
NTT DOCOMO, INC.

R1-163268
Impact of shortened TTI on uplink transmission
ASUSTEK COMPUTER (SHANGHAI)
Section 3
R1-163321
Physical layer aspects for PUCCH for short TTI
Ericsson

PUSCH
R1-162115
Short TTI for UL transmissions
Huawei, HiSilicon

R1-162299
Design of sPUSCH for shortened TTI
CATT

R1-162377
UL design aspects of TTI shortening
Intel Corporation
Section 2.3

R1-162406
Study on PUSCH transmission in shortened TTI
ZTE

R1-162509
Discussion on PUSCH design with TTI shortening
LG Electronics
R1-162739
Design of UL channels for shortened TTI
Lenovo (Beijing) Ltd
Section 2
R1-162947
PUSCH Performance with short TTIs
Mediatek
Revised in R1-163465. 
R1-162966
Short TTI PUSCH Design
InterDigital Communications

R1-163173
PUSCH design for shortened TTI
NTT DOCOMO, INC.

R1-163268
Impact of shortened TTI on uplink transmission
ASUSTEK COMPUTER (SHANGHAI)
Section 2
R1-163320
Physical layer aspects for PUSCH for short TTI
Ericsson

R1-163332
Discussion on PUSCH transmission in a short TTI
KT Corp.
UL RS
R1-162114
Discussion on UL RS  for short TTI
Huawei, HiSilicon

R1-162377
UL design aspects of TTI shortening
Intel Corporation
Section 2.1

R1-162542
Design of UL reference signal for sPUSCH
Mitsubishi Electric

R1-163723
WF on DMRS for sPUSCH
Ericsson, Qualcomm

Miscellaneous
R1-162531
Discussion on reference signal design for shortened TTI
Panasonic

R1-162546
HARQ feedback for sTTI scheduling
Spreadtrum Communications

R1-162589
Discussion on CSI feedback for short TTI
Huawei, HiSilicon

R1-162850
Discussion on design of shortened TTI
China Telecommunications

R1-162945
Considerations on latency reduction for FDD
Mediatek

R1-162946
Control channel design for latency reduction
Mediatek

R1-163101
Support different TTI lengths for data channels and PUCCH
LG Electronics

R1-163324
Short TTI operation with Carrier Aggregation
Ericsson

7.3.10.3 Processing time reduction and related procedures
Discussion about processing time reduction for both DL and UL channels

Details on applicable procedures to support processing time reduction, e.g., HARQ operation

R1-163721
WF on processing time reduction for sTTI
Ericsson, Qualcomm

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
R1-162111
Discussion on DL HARQ timing  for short TTI
Huawei, HiSilicon
R1-162408
Processing time reduction and related procedures
ZTE

R1-162446
Discussion on TTI shortening for DL/UL transmissions
NEC

R1-162511
Physical layer aspect of processing time for shortened TTI
LG Electronics

R1-162534
Discussion on processing time reduction in physical layer
Panasonic

R1-162617
Processing time reduction for short TTI
Huawei, HiSilicon

R1-162708
Study on eNB and UE processing time for TTI shortening
Samsung

R1-162789
Processing time considerations for supporting latency reduction
Nokia, Alcatel-Lucent Shanghai Bell

R1-162790
On UL HARQ for Supporting Latency Reduction
Nokia, Alcatel-Lucent Shanghai Bell

R1-162866
Discussion on HARQ timing design for reduced TTI
CMCC

R1-163070
Processing time reduction and related procedures for DL
Qualcomm Incorporated

R1-163071
Processing time reduction and related procedures for UL
Qualcomm Incorporated

R1-163175
Discussions on TTI shortening
NTT DOCOMO, INC.
R1-163284
Discussion on HARQ Process for Slot-based TTI
ASUSTEK COMPUTER (SHANGHAI)

R1-163326
On processing time reduction and related procedures
Ericsson
R1-162740
HARQ procedure for DL and UL data channels with shortened TTI
Lenovo (Beijing) Ltd

7.3.10.4 Other
TDD

R1-163523
Way Forward on enhanced frame structure type 2 for latency reduction
Huawei, HiSilicon
Also supported by Panasonic
Possible agreements:

· Enhanced frame structure type 2 is recommended to be supported for latency reduction
· Additional subframe type(s) with symbol(s) for downlink transmission, GP and symbol(s) for uplink transmission should be supported

· Downlink transmission includes DL control and DL data

· Uplink transmission includes UL control and UL data

· FFS SRS

· FFS GP position and GP duration

· More than 2 Downlink-to-Uplink Switch-points in a radio frame should be supported

· FFS the number of the new Downlink-to-Uplink Switch-points in a radio frame

· FFS the position(s) of the new Downlink-to-Uplink Switch-points in a radio frame

· Backward compatibility should be preserved 

· Additional subframe type(s) can be used to replace a subset of the following subframe(s)

· Alt. 1:  MBSFN subframe(s) and UL subframe(s) configured to legacy UEs 

· Alt. 2:  UL subframe(s) according to the UL/DL configuration indicated by SIB1 

· Alt. 3:  MBSFN subframe(s) configured to legacy UEs

· Alt. 4:  DL subframes and UL subframe(s) according to the UL/DL configuration indicated by SIB1 

· FFS which alternative to be selected.

· Special subframe(s) according to the UL/DL configuration indicated by SIB1 can be used as additional subframe type(s) for new UEs 

Continue offline discussions until Wednesday – Yongxia (Huawei)
R1-163748
WF on enhanced FS2 for latency reduction
Huawei

Revised in R1-163856
R1-163849
Way Forward on reducing latency for TDD & FDD CMCC, Spreadtrum, CATT, Ericsson, OPPO, Mediatek, Nokia, Alcatel-Lucent Shanghai Bell, Intel, CATR, NTT DOCOMO 
R1-163174
Discussion about TDD Frame Structure for Latency Reduction
NTT DOCOMO, INC.

R1-162822
Considerations on shorter TTI for TDD duplex mode
Nokia, Alcatel-Lucent Shanghai Bell

R1-162116
Discussion on enhanced frame structure  for latency reduction in TDD
Huawei, HiSilicon
R1-162117
Performance Evaluation for enhanced TDD frame structure
Huawei, HiSilicon
R1-162709
TDD-specific issues on TTI shortening
Samsung
R1-163325
Evaluation and overview of enhanced frame structure 2
Ericsson

R1-162944
Discussion on TTI shortening for TDD
Mediatek

R1-162300
TDD system design for shortened TTI and related procedures for latency reduction
CATT

R1-162407
Latency reduction for TDD
ZTE
R1-162510
Discussion on TTI shortening for TDD
LG Electronics
R1-163851
TDD evaluation assumptions 
LG
Miscellaneous
R1-162530
Uplink latency reduction with prescheduling
HTC

R1-162581
SRS enhancements for latency reduction
Mitsubishi Electric Co.










