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	Reason for change:
	Therer are issues in the applicability of CRS muting in efeMTC.
1)  When UE is in active period, CRS should be transmitted within the UE RF BW, which is 1.4MHz for Cat-M1 and 5MHz for Cat-M2. The current wording “part of the cell bandwidth” is ambiguous.
2)  Network can decide number of always-non CRS BW (K = 6 or 24 PRBs) and the period of full cell BW CRS for spectrum scanning, and it does not depend on whether Cat-M1 or Cat-M2 UE exists in the cell or not. The current wording implies K should be 6 for Cat-M1 UE and 24 for Cat-M2 UE. 
3)  Active period can be clearly defined by the time when “UE is engaged in receiving or monitoring any downlink channel/signal”, and it should not include the time when UE transmits in UL. Also, there is no need to list all cases like DRX ON, SIB1-BR or MSG2/4 reception. 

4)  For HD-FDD, UL gap during UL transmission is used by UE for time/frequency sync, and the always-on CRS in the center BW should be enough. There is no need for network to provide additional CRS during the UL gap, so the corresponding bullet should be removed. 



	
	

	Summary of change:
	Correction to the applicability of CRS muting in efeMTC for above issues, plus some editorial alignment. 


	
	

	Consequences if not approved:
	The applicability of CRS muting in efeMTC is ambiguous or not aligned with technical agreements.
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---START OF CHANGE 1---
3.6.1.2
Applicability of requirements with CRS muting for category M1 UE capable of CRS muting

If network has indicated that CRS muting is enabled in a cell using the system information broadcast [2], for a UE capable of supporting CRS muting [31], the CRS is transmitted during the active time periods (T1) at the following frequency locations within the cell bandwidth:

-
over the narrow band of 1.4MHz where the UE reception is configured or scheduled, and

-
2 additional PRBs where each one is adjacent to the UE configured or scheduled bandwidth for reception, and

-
at least K number of PRBs within the center of the cell bandwidth indicated by the system information broadcast [2], where UE acquires the values of K from system information broadcast [2] as defined in Table 3.6.1.2-1. 
Table 3.6.1.2-1: Number of PRBs (K) containing CRS within the center of cell BW
	TBD[2]
	K

	‘0’
	6 PRBs

	‘1’
	24 PRBs


During the inactive periods (T2), CRS is transmitted over at least K PRBs within center of the cell bandwidth.

The UE active period (T1) comprises the time period during which UE is engaged in receiving or monitoring any downlink channel/signal. Otherwise, UE is considered to be in inactive period (T2). 

The CRS is transmitted over the narrow band of 1.4MHz where the UE reception is configured or scheduled during at least N1 number of subframes immediately before and N2 number of subframes immediately after the T1 time period, which are excluded for the inactive time periods T2. 
In addition, if UE is not pre-provisioned with EARFCN and geographical informaiton [1, 56], CRS is transmitted in 1 subframe every [10] ms or [20] ms over full cell bandwidth if the bandwidth of K is 6 PRBs or 24 PRBs respectively.
If network has indicated that CRS muting is enabled in a cell using the system information broadcast [2], the requirements for UE category M1 in this specification shall be met



-
for UE receiving PDSCH receptions, provided CRS are available in the concerned cell in all scheduled subframes which are comprised in the active time periods T1, with N1=1 subframe before PDSCH subframes, and N2=1 subframe after PDSCH subframes.



-
for UE performing MPDCCH monitoring, provided CRS are available in the concerned cell in all MPDCCH subframes configured for the UE to monitor which are comprised in the active time periods T1, with N1=1 subframe before the MPDCCH subframes.


-
provided the UE is configured with measurement gap also for the serving cell measurements according to gap pattern ID # 0 or gap pattern ID # 1 defined in Table 8.1.2.1-1.

3.6.1.3
Applicability of requirements with CRS muting for category M2 UE capable of CRS muting

If network has indicated that CRS muting is enabled in a cell using the system information broadcast [2], for a UE capable of supporting CRS muting [31], the CRS is transmitted during the active time periods (T1) at the following frequency locations within the cell bandwidth:

-
over the narrow band of 5MHz where the UE reception is configured or scheduled, and

-
at least K number of PRBs within the center of the cell bandwidth indicated by the system information broadcast [2], where UE acquires the values of K from system information broadcast [2] as defined in Table 3.6.1.2-1.

During the inactive periods (T2), CRS is transmitted over at least K number of PRBs within center of the cell bandwidth. 
Table 3.6.1.3-1: Void
	
	

	
	

	
	


The UE active period (T1) comprises the time period during which UE is engaged in receiving or monitoring any downlink channel/signal. Otherwise, UE is considered to be in inactive period (T2). 

The CRS is transmitted over the narrow band of 5MHz where the UE reception is configured during at least N1 number of subframes immediately before and N2 number of subframes immediately after the T1 time period, which are excluded for the inactive time periods T2. 
In addition, if UE is not pre-provisioned with EARFCN and geographical informaiton [1, 56], CRS is transmitted in 1 subframe every [10] ms or [20] ms over full cell bandwidth if the bandwidth of K is 6 PRBs or 24 PRBs respectively.

If network has indicated that CRS muting is enabled in a cell using the system information broadcast [2], the requirements for UE category M2 in this specification shall be met



-
for UE receiving PDSCH receptions, provided CRS are available in the concerned cell in all scheduled subframes which are comprised in the active time periods T1, with N1= 1 subframe before PDSCH subframes, and N2=1 subframe after PDSCH subframes.



-
for UE performing MPDCCH monitoring, provided CRS are available in the concerned cell in all MPDCCH subframes configured for the UE to monitor which are comprised in the active time periods T1, with N1=1 subframes before the MPDCCH subframes.


-
provided the UE is configured with measurement gap also for the serving cell measurements according to gap pattern ID # 0 or gap pattern ID # 1 defined in Table 8.1.2.1-1.
---END OF CHANGE 1-

