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[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _GoBack]Introduction
In the RAN1 #84bis work on NB-IoT was finished and feature was put to maintenance mode in RAN1. In this document we discuss some issues related to the review of draft CRs for NB-IoT. 

Discussion
Same PCI indicator:
Agreements in [1]:
RAN1#84 agreements:
· When the same-PCI indicator is set to true
· The UE may assume that cell ID is identical for NB-IoT and LTE,  
· The UE may assume that the number of antenna ports is the same for LTE CRS as for NB-RS
· The UE may assume that the channel can be inferred from both NB-RS and LTE CRS
· LTE CRS port 0 is associated with NB-RS port 0 and LTE CRS port 1 is associated with NB-RS port 1
· The UE may assume LTE CRS are available in the NB-IoT PRB in all subframes where NB-RS are available
· When the same-PCI indicator is set to false
The UE shall make no assumption on the LTE CRS except for the RE locations for rate matching
RAN1 NB-IoT adhoc#2 agreements:
· NRS power allocation
· When the same-PCI indicator is set to TRUE, 
· NB-RS power offset between NB-RS and LTE CRS is indicated in SIB
· If there is no SIB indication, UE may assume the equal power between NB-RS and LTE CRS
RAN1 recommends RAN2 to indicate this signaling by SIB1
Text in CR [4] is as below. We propose to do the changes shown below.
-----------------------------------------------------------------------------------------------------------------
16.1.1	Cell Search
------------text omitted-----------
If the UE receives higher layer parameter ‘same-PCI indicator’ for a cell, and if the parameter is set to true, the UE may assume that: 
· the narrowband physical layer cell ID is same as the physical layer cell ID for the cell,
· the number of antenna ports is the same for LTE CRS as for NB-RS,
· LTE CRS are available in the NB-IoT PRB in all subframes where NB-RS are available. 

16.2.2	Downlink power allocation
------------text omitted-----------
For an NB-IoT cell with the parameter samePCI set to TRUE, the ratio of NRS EPRE to CRS EPRE is given by the parameter nrs-CRS-EPRE-Ratio if the parameter nrs-CRS-EPRE-Ratio is provided by higher layers, and the ratio of NRS EPRE to CRS EPRE may be assumed to be 0 dB if the parameter nrs-CRS-EPRE-Ratio is not provided by higher layers.
-----------------------------------------------------------------------------------------------------------------

Valid NPDSCH subframes:
The section 16.4 in ‎[4] defines “valid NB-IoT DL subframe”. Usage of similar definition throughout the specification could make the specification more clear. Further, the transmission gap should also be taken into account which is separate definition from the valid NB-IoT DL subframe. 
-----------------------------------------------------------------------------------------------------------------
16.4	Narrowband physical downlink shared channel related procedures
A NB-IoT UE shall assume a subframe as a valid NB-IoT DL subframe if
· the UE determines that the subframe does not contain NPSS/NSSS/NPBCH/NB-SIB1 transmission, and
· the subframe is indicated as NB-IoT DL subframe by the higher layer parameter downlinkBitmapNB, if the UE is configured with the higher layer parameter downlinkBitmapNB.
16.4.1	UE procedure for receiving the narrowband physical downlink shared channel

A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N1, N2 ending in subframe n intended for the UE, decode the corresponding NPDSCH transmission in NB-IoT DL a set of N subframe(s) {n+k0,…, n+ki} with i = 0, 1, …, N-1 according to the NPDCCH information, where
· subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI;
· subframe(s) n+ki with i=0,1,…,N-1 are N consecutive NB-IoT DL subframe(s) where, 4<k0<k1<…,kN-1 ,
· 


, where the value of is determined by the repetition number field in the corresponding DCI (see subclause 16.4.1.3), and the value of is determined by the resource assignment field in the corresponding DCI (see subclause 16.4.1.3), and 
· 

n+k0 equals n+ or next valid NB-IoT DL subframe after n+, which is not a transmission gap subframe and the value of k0  is determined by the scheduling delay field () for DCI format N1 according to Table 16.4.1-1, and k0 = 5 for DCI format N2. The value of is according to subclause 16.6 for the corresponding DCI format N1.
· subframe n+ki, where i > 0, is the next valid NB-IoT DL subframe after subframe n + ki-1, where subframe n+ki is not a transmission gap subframe.
Table 16.4.1-1: k0 for DCI format N1.
	

	k0

	
	

	


	0
	5
	5

	1
	9
	21

	2
	13
	37

	3
	17
	69

	4
	21
	133

	5
	37
	261

	6
	69
	517

	7
	133
	1029



-----------------------------------------------------------------------------------------------------------------
The ‎[2] could also benefit from related clarification
-----------------------------------------------------------------------------------------------------------------
10.2.3.4	Mapping to resource elements
------------text omitted-----------

Except for transmissions of NPDSCH carrying SystemInformationBlockType1-NB in subframe 4 tThe UE shall not expect NPDSCH in subframe  if it is not a valid NB-IoT DLdownlink subframe or it is a transmission gap subframe. , expect for transmissions of NPDSCH carrying SystemInformationBlockType1-NB in subframe 4. In case of NPDSCH repetitionstransmission, in subframes that are not valid NB-IoT DLdownlink subframes or are transmission gap subframes, the NPDSCH transmission is postponed until the next valid NB-IoT DLdownlink subframe not in a transmission gap.  
-----------------------------------------------------------------------------------------------------------------

Valid NPDCCH subframes:
The section 16.6 in ‎[4] could be improved by defining more clearly what are the allowed subframes for the NPDCCH considering that transmission gaps may occur. Currently the “valid NB-IoT DL subframe” definition is under section16.4 in [4] but it could be considered if this definition would already exist in e.g. Overview section indicating that it is valid for NPDSCH and NPDCCH.
-----------------------------------------------------------------------------------------------------------------
16.6	Narrowband physical downlink control channel related procedures
------------text omitted-----------






The locations of starting subframe  are given by where is the th consecutive NB-IoT DL subframe from subframe k0 subframe in a set of subframes { k0, kj ,…, kb ,…},  and , and , and where 
· 

k0 equals  or next valid NB-IoT DL subframe after , which is not a transmission gap subframe and subframe k0 is a subframe satisfying the condition   where 
· 
For NPDCCH UE-specific search space, is given by the higher layer parameter nPDCCH-startSF-UESS,
· 
For NPDCCH Type2-NPDCCH common search space, is given by the higher layer parameter nPDCCH-startSF-Type2CSS, 
· subframe kj, where j > 0, is the next valid NB-IoT DL subframe after subframe kj-1 where subframe kj is not a transmission gap subframe.
-----------------------------------------------------------------------------------------------------------------
The CR ‎[2] could also benefit from related clarification
-----------------------------------------------------------------------------------------------------------------
10.2.5.5	Mapping to resource elements
------------text omitted-----------

The UE shall not expect NPDCCH in subframe  if it is not a valid NB-IoT DLdownlink subframe or it is a transmission gap subframe. In case of NPDCCH repetitionstransmission, in subframes that are not valid NB-IoT DLdownlink subframes or are transmission gap subframes, the NPDCCH transmission is postponed until the next valid NB-IoT DLdownlink subframe not in a transmission gap.  
-----------------------------------------------------------------------------------------------------------------

Search space for paging:
Agreements in [1]:
Post RAN1#84 email agreements:
· For CSS for paging, 
· For an NB-PDCCH candidate with number of repetitions Ri, UE needs to monitor a single candidate which starts at the beginning of the search space. 
· The parameter Rmax,paging is cell specific and broadcasted in NB-SIB. 
· For in-band and guard-band operations, Power boosting is assumed for extreme coverage on the CSS for paging
Text in CR [4] is as below. We propose to do the changes shown.
-----------------------------------------------------------------------------------------------------------------
16.6	Narrowband physical downlink control channel related procedures
------------text omitted-----------







For NPDCCH specific search space and Type 2-NPDCCH common search space, Tthe locations of starting subframe  are given by where is the th consecutive NB-IoT DL subframe from subframe , and , and , and where 



-	subframe  is a subframe satisfying the condition , where 

-	For NPDCCH UE-specific search space, is given by the higher layer parameter npdcchPDCCH-startSF-UESS, 

-	For NPDCCH Type2-NPDCCH common search space, is given by the higher layer parameter nPDCCH-startSF-Type2CSS-RA, 

For Type1-NPDCCH common search space,and is determined from locations of NB-IoT paging opportunity subframes.
-----------------------------------------------------------------------------------------------------------------

Conclusions
Content of this document is proposed to be taken into account when revision of CRs for NB-IoT are being done.
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