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1. Introduction

In last RAN5 meeting an LS [1] was approved to RAN4 on parameters of NPDSCH reference channels. Two open issues were raised in [1]. In this contribution we provide discussion on the open issues and corresponding answers to the LS.
2. Discussion
One of the open issues is about the way of allocating NPDSCH within 1 PRB:
	1) Way of allocating NPDSCH within 1 PRB
Tables in A.3.1.5 include note 1 which specifies the NPDSCH RB locations. It says NPDSCH will occupy 1 PRB and the location is in the middle of narrowband. From the understanding of RAN5, NB-IoT in release 13 only contains 1 PRB. The description “NPDSCH location is in the middle of the narrowband” is confusing.


In RAN4 understanding, multiple PRBs can be allocated for release 13 NB-IoT from network perspective. However, only anchor PRB is tested in RRM so far, which can be configured in the middle of narrowband. So there is Note 1 in parameters of NPDSCH RMC to emphasize that only anchor PRB needs to be configured with NPDSCH RMC. In order to avoid confusion in RAN5, RAN4 should add some clarification on or even change the statement of Note 1 to make it clear that the RMC is only applicable for anchor PRB.
Proposal 1: RAN4 should clarify that NPDSCH RMC is only applicable for anchor PRB.
Another issue is about the allocated subframes for NPDSCH:

	2) Subframe configurations for NPDSCH
Note 2 in A.3.1.5 tables defines the allocated subframes per radio frame used for NPDSCH. According to note 2, 6 subframes will be used for even frame, and 8 subframes will be used for odd frame. From the understanding of RAN5, allocating NPDSCH in such way seems infeasible. According to TS36.213 section 16.4, some subframes need to be used for NPDCCH and for NPUSCH to feed back ACK and NACK information. RAN5 kindly ask whether RAN4 has the same view on how subframes are used for NPDSCH, if so, RAN5 kindly requests RAN4 to reconsider the definition of RMC for NPDSCH accordingly.


Since multiple repletion levels are supported for NPDCCH and NPDSCH, the allocated subframes per radio frame actually depend on the individual test configuration. It seems not possible to settle on one NPDSCH RMC pattern for all the RRM test cases since different tests may have different configuration of NPDCCH and NPDSCH repetition levels. A promising way is to set up a flexible configuration of NPDSCH RMC. And then specify NPDCCH and NPDSCH repetition levels specifically for each RRM test in which NPDSCH RMC is involved. According to RAN1 design, once the repetition levels for NPDCCH and NPDSCH are decided, the scheduling pattern throughout the test is determined. 
Proposal 2: the allocated subframes of NPDSCH RMC in RRM should be flexible. 

Proposal 3: RAN4 is to specify NPDCCH and NPDSCH repetition levels for the RRM test cases in which NPDSCH RMC is involved.
Therefore the open issues can be solved. An example of revision for NPDSCH is provided in appendix. Besides we also draft a reply LS [2] reply to RAN5.
3. Conclusions

In this contribution we provide discussion on the open issues raised by RAN5. After discussion the following conclusions are made:
Proposal 1: RAN4 should clarify that NPDSCH RMC is only applicable for anchor PRB.

Proposal 2: the allocated subframes of NPDSCH RMC in RRM should be flexible. 

Proposal 3: RAN4 is to specify NPDCCH and NPDSCH repetition levels for the RRM test cases in which NPDSCH RMC is involved.
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5. Appendix

Table A.3.1.5.1-1: NPDSCH Reference Channel for UE category NB1 for in-band operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.14 HD-FDD
	R.15 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks Note1
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	Allocated subframes per Radio Frame
	subframes
	Note 2
	Note 2

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 0~9
	Bits
	Note 3
	Note 3

	
	
	
	

	
	
	
	

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 0~9
	
	Note 4
	Note 4

	
	
	
	

	
	
	
	

	Maximum number of repetitions
	-
	Note 5
	Note 5

	NPDCCH start symbol
	symbols
	3
	3

	Cell ID
	-
	Note 6
	Note 6

	Note 1:
Allocation is located in the anchor carrier.
Note 2:


Shall depend upon the individual test configuration.
Note 3:

40 for subframes scheduled with NPDSCH according to the individual test configuration. Otherwise 0.
Note 4:

1 for subframes scheduled with NPDSCH according to the individual test configuration. Otherwise 0.
Note 5:
Maximum number of repetitions shall depend upon the test configuration.

Note 6:
Cell ID shall depend upon the test configuration.
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