3GPP TSG RAN WG1 Meeting #96

   R1-1903656
Athens, Greece, February 25th – March 1st, 2019
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Source: Ad-hoc Chair (Samsung)
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

R1-1903295
Feature summary on LTE DL MIMO efficiency enhancement
Huawei, HiSilicon

Agreement
For the numbers of additional SRS symbols that can be configured to a UE: 1-13 

For further study in future meetings:
For intra-subframe frequency hopping and repetition of additional SRS symbols

· For support of repetition and frequency hopping, 
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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
· FFS: Value of R, 
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· Applies for aperiodic SRS
· Consider whether legacy SRS and additional SRS symbols have the same hopping pattern.

· Consider whether flexible configuration (e.g., comb/comb offset configuration) is supported for repetition of additional SRS symbols.

· LTE Rel-15 framework for frequency hopping and antenna switching can be reused for supporting frequency hopping and antenna switching for additional SRS symbols with appropriate changes. FFS on the appropriate changes.
Agreement

For the time location of possible additional SRS symbols in one normal UL subframe for a cell:

· 1 to 13 symbols in one subframe can be used for SRS from cell perspective
· FFS: How/Whether to introduce specification support to handle collision of SRS and PUCCH/PUSCH transmission 
For further study in future meetings:

Further study on power control enhancements of additional SRS symbols (including whether these features are needed):

· Independent power control of additional SRS symbols from legacy SRS symbols
· Reuse of SRS power control for carriers without PUCCH/PUSCH

· Consider SRS configurations to reduce the range of power variations in a subframe

Agreement 

Same power control configuration applies for all additional SRS symbols configured to a single UE
R1-1903514
Remaining issues and proposals on SRS enhancements
Huawei, HiSilicon
Agreement

Transmission of aperiodic legacy SRS and aperiodic additional SRS symbol(s) in the same subframes for a UE is supported
R1-1901585
Introduction of additional SRS symbols in normal UL subframe
Huawei, HiSilicon

R1-1901644
Discussion on additional SRS symbols
ZTE

R1-1901649
Further discussion on SRS enhancements
vivo

R1-1901730
Additional SRS symbols in LTE MIMO Enhancements
MediaTek Inc.

R1-1902075
Enhancements on SRS resource allocation
LG Electronics

R1-1902164
Discussion of additional SRS symbols
Lenovo, Motorola Mobility

R1-1902221
Discussion on additional SRS symbols
Samsung

R1-1902380
Additional SRS symbols
Qualcomm Incorporated

R1-1902461
Additional SRS symbols
Intel Corporation

R1-1902832
Views on additional SRS designs for LTE MIMO
Mitsubishi Electric Co.

R1-1902855
Discussion on introduction of additional SRS symbols
Nokia, Nokia Shanghai Bell

R1-1902914
On Rel-16 LTE SRS enhancements
Ericsson

1.1.1.1.2 Virtual cell ID for SRS

Agreement

When a virtual cell ID is configured, eNB has the flexibility to apply the virtual cell ID to
· Only additional SRS symbol(s)
· Or both legacy and additional SRS symbol(s)
If virtual cell ID is not configured, physical cell ID is used.

R1-1901586
On virtual cell ID for SRS sequence generation
Huawei, HiSilicon

R1-1901645
Discussion on virtual Cell ID for SRS
ZTE

R1-1901650
On virtual cell ID configuration for SRS
vivo

R1-1902076
Discussion on VCID for SRS sequence
LG Electronics

R1-1902222
Discussions on virtual cell ID for SRS
Samsung

R1-1902381
Virtual cell ID for SRS
Qualcomm Incorporated

R1-1902462
Virtual cell ID support for SRS
Intel Corporation

R1-1902856
Remaining issues on virtual cell ID for SRS
Nokia, Nokia Shanghai Bell

R1-1902915
On virtual cell ID for SRS
Ericsson

1.1.1.1.3 Others

R1-1901587
Discussion on power control for additional SRS
Huawei, HiSilicon

1.1.1.2 Others
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