7.2.4 LTE Coverage Enhancements
WID in RP-130833
R1-134282
Summary of email discussion on LTE coverage enhancements
China Telecom
7.2.4.1 TTI bundling enhancements for UL VoIP
R1-134058
Evaluation and analysis on TTI bundling enhancements for UL VoIP for FDD
Huawei, HiSilicon

R1-134099
TTI bundling enhancements for UL VoIP
CATT

R1-134170
Discussion on LTE Coverage Enhancement Methods for VoIP
Samsung

R1-134213
On the TTI bundling enhancements for UL VoIP
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-134268
Discussion on TTI bundling enhancement for VoIP
Intel Corporation

R1-134283
Views on TTI bundling enhancements for UL VoIP
China Telecom

R1-134296
On Enhanced TTI Bundling for UL VoIP
ZTE

R1-134398
Discussion on bundling enhancements for UL VoIP
LG Electronics

R1-134522
On LTE coverage enhancements for UL VoIP users
NSN, Nokia

R1-134561
Specification impacts of TTI bundling enhancements for VoIP
InterDigital

R1-134572
Discussion on TTI bundling enhancement 
CMCC

R1-134612
TTI bundling enhancements for UL VoIP
Qualcomm Inc.

R1-134711
On TTI bundling enhancements for UL VoIP 
Ericsson
R1-134914 
Way Forward on TTI bundling enhancement for UL VoIP 
ZTE, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, LG Electronics, CMCC

· For Uplink TTI bundling applied to VoIP, enhanced TTI bundle is introduced 
· First transmission for a HARQ process is 8-TTI bundle, and the retransmissions are 4-TTI bundles
· Pattern [8, 4, 4, 4 …]
[image: image1.png]



· RTT is kept as 16 ms
· FFS if the pattern is extended to data transmission
· FFS if the 1st transmission of 8TTI is defined by borrowing 4TTIs from another process
Possible alternatives (at least for FDD)

· Alt 1: 12ms RTT, TTI bundling size of 4 

· Alt 2: TTI bundling size of 20

· Alt 3: TTI bundling size 10

· Alt 4: TTI bundling size of 8

· Alt 5: TTI bundling size of 5

· Alt 6: Flexible bundling size

· Alt 6.1: Fixed bundling pattern of [8, 4, 4, 4, …]

· Alt 6.2: Dynamic scheduling of additional bundling over different HARQ processes (each HARQ process with a DCI) with a fixed bundling size of 4 for a same transport block

· Alt 6.3: Dynamic triggering of flexible bundling sizes (4 or 8) indicated by an information field in DCI
· Alt 7: TTI bundling size of 20, interleaved

· Alt 8: PUCCH format 3 based

Agreement:
· Enhanced TTI bundling for UL VoIP will be selected from following the two alternatives for FDD:

· Alt1: Reduction of RTT to 12ms
· Alt6: Flexible bundling size
· It is FFS for TDD.

7.2.4.2 TTI bundling enhancements for medium data rate PUSCH
R1-134059
Discussion on TTI bundling enhancements for medium data rate PUSCH
Huawei, HiSilicon

R1-134171
Discussion on LTE Coverage Enhancement Methods for Medium Data Rate PUSCH
Samsung

R1-134214
On the TTI bundling enhancements for medium data rate PUSCH
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-134269
Discussion on TTI bundling enhancement for medium data rate PUSCH
Intel Corporation

R1-134284
Views on TTI bundling enhancements for medium data rate PUSCH
China Telecom

R1-134297
Proposal on TTI Bundling Enhancements for Medium Data Rate PUSCH
ZTE

R1-134523
On coverage enhancements for medium data rate PUSCH
NSN, Nokia

R1-134613
TTI bundling enhancements for medium data rate PUSCH
Qualcomm Inc.

R1-134712
On TTI bundling enhancements for medium data rate PUSCH
Ericsson
R1-134910 
Way forward on TTI bundling enhancements for medium data rate PUSCH
Huawei, China Telecom, Ericsson, CATT, NSN, Nokia, Samsung, InterDigital, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CMCC, Qualcomm, Intel, Hisilicon
Agreement:

· Higher layer signaling is defined to enable/disable TTI bundling enhancement.

· FFS whether to reuse the Rel-11 TTI bundling signaling parameter or a new parameter

· When TTI bundling enhancement is enabled

· There is no restriction of resource allocation size (subject to existing resource allocation restrictions in UL grants)
· The modulation order is set to QPSK.
FFS until RAN1#75 on how to enable/disable enhanced TTI bundling for medium data rate and VoIP

· Alt 1: Re-use the Rel-11 parameter

· Alt 2: One new parameter covering both cases

· Alt 3: Separate parameters for each case

· One of the parameter may the Rel-11 parameter
7.2.4.3 Other

Including consideration of whether to extend TTI bundling to more TDD UL-DL configurations.
R1-134100
TTI bundling for more TDD UL-DL configurations
CATT

R1-134172
Extension of TTI Bundling in TDD
Samsung

R1-134254
On the need to extend TTI bundling to more TDD configurations
NEC Group

R1-134298
Consideration on TTI Bundling Enhancements for TDD
ZTE

R1-134350
Discussion on TTI bundling extension for TDD
Huawei, HiSilicon

R1-134399
Discussion on TTI Bundling Extension to other TDD configurations
LG Electronics

R1-134575
Discussion on extending TTI bundling to more TDD UL-DL configurations
CMCC

R1-134709
Considerations on TTI bundling for TDD
Coolpad
R1-134909
Way forward on coverage enhancement for TDD
CATT, CMCC, CATR, Coolpad, Huawei, HiSilicon, Samsung, New Postcom, NEC, Potevio, ZTE

Further discussion until RAN1#75, focusing on:

· Whether or not further enhancement for Configurations #0, #1, #6 is necessary

· Especially with respect to coverage gain

· If so, details
· Whether or not coverage enhancement for Configurations #2, #3, #4, #5 is necessary

· If so, details
Email discussion till 11/1 covering remaining issue (Xiaoming, China Telecom)
