3GPP TSG RAN Meeting #81







RP-181864
Gold Coast, Australia, September 10-13, 2018
Agenda Item:

10.2.17
Source:


Ericsson
Title:


Summary for WI UE requirements for network-based CRS interference mitigation for LTE
WI code(s):


LTE_NW_CRS_IM
leading WG:

RAN4
Release:


Rel-15
1
Introduction
This Work Item implements the E-UTRA network and UE operation with reduced CRS bandwidth in LTE whenever UEs do not perform any DL or UL operation requiring CRS, and allows to achieve in practice the gains with CRS reduction which were suggested by, e.g., the Rel-12 Study Item on Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer aspects and the Rel-13 Work Item on Licensed-Assisted Access using LTE which enabled the operation in CRS free DL SCells in unlicensed spectrum.
2
Description
Right from the start in Rel-8, LTE has been designed to rely on Cell-specific Reference Signals (CRS), which are transmitted over full system bandwidth and in all DL subframes of an LTE radio frame and used by UE for many important purposes, e.g., cell search/mobility, time/frequency synchronization, channel estimation, and radio resource management. 

The Work Item on UE requirements for network-based CRS interference enabled a cell to transmit over a reduced bandwidth (6 center PRBs) when there is no need for its CRS or the network load is not high, which allows to adapt the CRS bandwidth in cells, e.g., to:

· reduce the interference floor in LTE networks,

· facilitate using higher-order modulation schemes (e.g., 256QAM or above) over larger parts of the radio network coverage,

· save energy in BS,

· save energy in UE capable of network-based CRS interference mitigation which can optimize their DRX operation according to the scenarios specified in TS 36.133, Section 3.6.1.1.

If network-based CRS interference mitigation is enabled in a cell, then the UE capable of network-based CRS interference mitigation can assume that:

-
CRS is transmitted over full bandwidth of the cell during active time periods (T1), during which the UE is performing a DL or UL requiring full-bandwidth CRS, and over at least 6 central resource blocks of the cell during the inactive time periods (T2) when the full-bandwidth CRS is not required, and

-
CRS is transmitted over full bandwidth of the cell during at least N1 number of non-MBSFN DL subframes immediately before the T1 time period, and

-    CRS is transmitted over full bandwidth of the cell during at least N2 number of DL subframes after the T1 time period when UE receives the downlink physical channel during the T1 time period.
The feature concept is illustrated in Figure 1 below for a single UE configured with DRX cycles and performing a DL operation requiring full-bandwidth CRS during periods T1, each of which is preceded with N1 warm-up subframes (e.g., for channel estimation or time tracking) and succeeded by N2 cool-down subframes (e.g., for channel estimation) associated with this DL operation.
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Figure 1: A UE assumes full-bandwidth CRS in T1, N1, and N2 periods, and reduced CRS during T2 time periods.
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