3GPP TSG RAN WG1 Meeting #96bis
   R1-1905568
Xi’an, China, 8th – 12th April, 2019
Title: Chairman’s notes of AI 6.2.3 DL MIMO efficiency enhancements for LTE
1.1.1 DL MIMO efficiency enhancements for LTE
LTE_DL_MIMO_EE-Core; WID in RP-182901. Please refer to the WID for detailed scoping
1.1.1.1 Support of enhancing SRS capacity and coverage
1.1.1.1.1 Additional SRS symbols

R1-1905594
Feature summary on LTE DL MIMO efficiency enhancement
Huawei, HiSilicon

Agreement

For aperiodic SRS transmission, any combination of the following features can be simultaneously configured

· Intra-subframe antenna switching 
· At least antenna switching across all antenna ports is supported

· FFS: Antenna switching across a subset of antenna ports
· Intra-subframe frequency hopping

· Intra-subframe repetition

FFS: Whether above applies at the additional SRS symbols only or for legacy SRS symbols as well 
Agreement

At least for the support of SRS repetition 
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 is the OFDM symbol number,  is the number of configured SRS symbols, and R is the repetition factor for the configured UE.
Agreement 

The configurable number of additional SRS repetitions can be

· {1, 2, 3, 4, 6, 7, 8, 9, 12, 13}

Above applies per antenna port and per subband

R1-1905571
Update summary on LTE DL MIMO efficiency enhancement
Huawei, HiSilicon
Agreement

A codepoint in the same DCI triggers SRS transmission for one of the following:
· Only aperiodic legacy SRS symbols
· Only aperiodic additional SRS symbols
· Both aperiodic legacy and aperiodic additional SRS symbols within the same subframe
The association of the codepoint and one of the above is configured by RRC signalling. A separate codepoint will be supported for the case of no SRS triggering.
Agreement
The size of the SRS request field for triggering Rel-16 SRS is the same as that of relevant Rel-15 DCI formats.

Agreement

Only Rel-15 DCI formats that support SRS triggering can be used to trigger Rel-16 SRS transmission.

For further study until RAN1#97
Power control on additional SRS symbols and legacy symbols

Agreement

For additional SRS symbols, per-symbol group hopping and sequence hopping are supported. 

· In a given time, only one of per-symbol group hopping or sequence hopping can be used by a UE

· FFS: Details such as sequence design

Agreement

In order to address at least possible power change due to frequency hopping or antenna switching for additional SRS symbols, select one of the following options:

· Option 1: A guard period of one symbol is introduced in RAN1 specifications.

· Option 2: No guard period is introduced in RAN1 specifications

· It is up to RAN4 to introduce a transient period between additional SRS symbols in RAN4 specifications.

Send an LS to RAN4 to ask their view on transient period for frequency hopping or antenna switching (including the time duration needed for this transient period). 
R1-1905574
[Draft] LS on transient period for antenna switching or frequency hopping
Qualcomm
The draft LS is endorsed in R1-1905575
R1-1904010
Introduction of additional SRS symbols in normal UL subframe
Huawei, HiSilicon

R1-1904033
Discussion on additional SRS symbols
ZTE

R1-1904056
Remaining issues on additional SRS symbols
vivo

R1-1904195
Discussion on additional SRS symbols
LG Electronics

R1-1904274
Additional SRS symbols
Intel Corporation

R1-1904386
Discussion on additional SRS symbols
Samsung

R1-1904532
Additional SRS symbols
Qualcomm Incorporated

R1-1904571
Discussion of additional SRS symbols
Lenovo, Motorola Mobility

R1-1904601
Discussion on introduction of additional SRS symbols
Nokia, Nokia Shanghai Bell

R1-1905103
On Rel-16 LTE SRS enhancements
Ericsson

1.1.1.1.2 Others

R1-1904011
Discussion on power control for additional SRS
Huawei, HiSilicon

1.1.1.2 Others
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