3GPP TSG-RAN WG4 Meeting #86			R4-1802367
Athens, Greece, 26 February – 2 March 2018

Title:	[DRAFT] LS response on CRS muting in eFeMTC	Comment by Boswarthick: 
to be removed before LS is sent
Response to:	R1-1706734
Release:	Rel-15
Work Item:	LTE_eMTC4-Core

Source:	RAN WG4
To:	RAN WG1, RAN WG2
Cc:	

Contact Person:	
Name:	Kazuyoshi Uesaka
Tel. Number:	
E-mail Address:	kazuyoshi.uesaka (at) ericsson.com 

Attachments:	None


1. Overall Description:
RAN WG4 would like to thank RAN WG1 for the LS on CRS muting for Rel-15 LTE-MTC. RAN WG4 have discussed the minimum amount of CRS to be maintained in time and frequency.

For UE demodulation perspective, RAN WG4 has concluded the necessary amount of CRS(s) for X PRB(s) in frequency domain and Y subframes in time domain as follows:
· Frequency domain
· X=1 PRB for Cat-M1 (1.4MHz channel bandwidth)
· X=0 PRBs for Cat-M2 (5MHz channel bandwidth)
· Time domain
· Cool-down period (after the transmission)
· Y=1 subframe for CRS-based PDSCH transmission at the end of the last narrowband transmission (both CE Mode A and CE Mode B)
· Y=0 for other cases
· Warm-up period (before the transmission)
· Y=1 subframe before the target MPDCCH and PDSCH transmission (both CE Mode A and CE Mode B)
· Y=0 for other cases

For RRM perspective, RAN WG4 has concluded the necessary amount of CRS(s) as follows: 
· Warm-up/Cool-down
· Warmup period before active time of DRX (e.g. DRX ON, MIB, paging, SIBx etc): 
· 1 DL subframe 
· Cool down period before active time of DRX: 
· 0 DL subframe
· [bookmark: _GoBack]CRS transmission in the center of cell BW
· Cat-M1
· 6 central PRBs containing CRS are always transmitted
· Cat-M2
· FFS
· Band scanning/initial cell search
· CRS Light up configuration
· CRS transmission over Y central PRBs within the cell BW in N subframe(s) once every M subframes 
· Y = full BW
· N = 1
· M = FFS
· Pre-provisioning of EARFCN is CRS transmissions are switched ON over full BW in 1 DL subframe
· RAN4 found it beneficial for eMTC UE to have pre-provisioning of EARFCN for eMTC cell to facilitate initial cell search
· beneficial irrespective of CRS muting but benefit is bigger when CRS is muted in the cell
· Network signalling for CRS muting
· FFS whether eNB should indicate CRS muting and its associated location and timing information in cell-specific broadcast signaling
· Rel-15 UE can optimize receiver/transmit algorithm depending on whether CRS muting is enabled in the eMTC cell or not
· Measurements under high velocity
· Intra-frequency RSRP/RSRQ measurement (measurement period and measurement accuracy) and cell identification requirements under non-DRX for gap pattern ID#0 are reused under high velocity (up to 220 Hz Doppler spread).
· RAN4 shall study the corresponding requirements under DRX for next meeting (RAN4#86).
· UEs under high-velocity shall identify and measure cells on both serving and non-serving carriers
· FFS optimization of gap sharing allocation for high velocity UE
· Information about high velocity operation
· FFS whether it beneficial to inform UEs about high velocity operation in a cell.




2. Actions:
To RAN1 group.
ACTION: 	RAN WG4 kindly asks RAN WG1 to take our conclusion into account. 
To RAN2 group.
ACTION: 	RAN WG4 kindly asks RAN WG2 to take our conclusion into account and introduce the necessary signalling.  

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #86bis 	16th – 20th April 2018	Melbourne, Australia.
TSG-RAN WG4 Meeting #87	21st – 25th May 2018	Busan, South Korea.
