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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This paper discusses the necessary corrections for the coexistence of NB-IoT and NR.
Remaining issues
In current spec, the downlink and uplink resource reservation are configured independently. If only downlink reserved resource is configured and uplink reserved resource is not configured, the detailed DCI size is different as shown in table 1. It can be seen that 1-bit resource reservation field in DCI N1 is present but it’s not in DCI N0, so the DCI N0 size will be one bit less than that of DCI N1. This will require the UE to monitor two DCI sizes, which is against the Rel-13 NB-IoT DCI monitoring principle that only one DCI size is required to monitor in USS. As a result, the number of blind detections is increased to be beyond UE’s capability.
Therefore, we propose to append zeros to align the DCI size between format N0 and format N1 in this case. And DCI size misalignment also exists for multi-TBs scheduling, for example if only downlink multi-TBs scheduling is enabled, the DCI size of N1 will also be larger than DCI N0. 
Table 1
	Information in DCI N0
	Size [bits]
	
	Information in DCI N1
	Size [bits]

	Flag for format N0/format N1 differentiation
	1
	
	Flag for format N0/format N1 differentiation
	1

	Subcarrier indication
	6
	
	NPDCCH order indicator
	1

	Resource assignment
	3
	
	Scheduling delay
	3

	Scheduling delay
	2
	
	Resource assignment
	3

	MCS
	4
	
	Modulation and coding scheme
	4

	Redundancy version
	1
	
	Repetition number
	4

	Repetition number
	3
	
	New data indicator
	1

	New data indicator (NDI)
	1
	
	HARQ-ACK resource
	4

	DCI subframe repetition number
	2
	
	DCI subframe repetition number
	2

	HARQ process number
	1
	
	HARQ process number
	1

	Resource reservation
	1
	
	Resource reservation
	1

	Total size of N0
	24
	
	Total size of N1
	25


Based on above discussion, the following is proposed with a TP in Annex to capture it.
Proposal 1: Append zeros to DCI format N0 to align the DCI size of N0 and N1 in the same search space.
[bookmark: _GoBack]In addition, there are some misalignments between RAN1 and RAN2 spec, and they are also corrected by TP in Annex.
Proposal 2: Adopt the TP in Annex.

Conclusion
In this paper, we discuss the corrections for the coexistence of FDD/TDD NB-IoT and NR with following proposals.
Proposal 1: Append zeros to DCI format N0 to align the DCI size of N0 and N1 in the same search space.
Proposal 2: Adopt the TP in Annex.

Annex
-----------------------------------------------------Start of Text Proposal for 211-----------------------------------
[bookmark: _Toc454818171]10.1.3.6	Mapping to physical resources
Unchanged part is omitted
If higher layer parameter ul-NR-ResourceReservationConfig-r16valid-subframe-config-UL or slot-reserved-resource-config-UL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,


-	In a subframe for  or a slot for that is overlapping with any fully reserved uplink subframe as defined in clause 16.5 in [4], 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for , the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.


-	In a subframe for  or a slot for that is not overlapping with any fully reserved uplink subframe, any SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.

[bookmark: _Toc454818177]10.1.4.2	Mapping to physical resources
Unchanged part is omitted
If higher layer parameter ul-NR-ResourceReservationConfig-r16valid-subframe-config-UL or slot-reserved-resource-config-UL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space and the Resource reservation field in the DCI is set to 1 including NPUSCH format 1 transmission without a corresponding NPDCCH, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,


-	In a subframe for or a slot for that is overlapping with any fully reserved uplink subframe as defined in clause 16.4 in [4],

-	for , the demodulation reference signal transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for , the demodulation reference signal transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.


 -	In a subframe for or a slot for  that is not overlapping with any fully reserved uplink subframe, any demodulation reference signal transmission in SC-FDMA symbols overlapping with reserved symbols is dropped.

[bookmark: _Toc454818195]10.2.3.4	Mapping to resource elements
Unchanged part is omitted
If higher layer parameter dl-NR-ResourceReservationConfig-r16valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, then in case of NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1,
-	In a subframe that is fully reserved as defined in clause 16.4 in [4], the NPDSCH transmission is postponed until the next NB-IoT downlink subframe that is not fully reserved.
-	In a subframe that is partially reserved, the reserved OFDM symbols shall be counted in the NPDSCH mapping but not used for transmission of the NPDSCH.

10.2.5.5	Mapping to resource elements
Unchanged part is omitted
If higher layer parameter dl-NR-ResourceReservationConfig-r16valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, then in case of NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	In a subframe that is fully reserved as defined in clause 16.4 in [4], the NPDCCH transmission is postponed until the next NB-IoT downlink subframe that is not fully reserved.
-	In a subframe that is partially reserved, the reserved OFDM symbols shall be counted in the NPDCCH mapping but not used for transmission of the NPDCCH.
------------------------------------------------------End of Text Proposal for 211------------------------------------

-----------------------------------------------------Start of Text Proposal for 212-----------------------------------
6.4.3.1	DCI Format N0
Unchanged part is omitted
-	Resource reservation – 1 bit as defined in x.x of [3]. This field is only present if higher layer parameter ul-NR-ResourceReservationConfig-r16valid-subframe-config-UL or slot-reserved-resource-config-UL is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access) or SPS C-RNTI.
If the number of information bits in format N0 in the UE specific search space given by the C-RNTI is less than that of format N1 in the same search space, zeros shall be appended to format N0 until the payload size equals that of format N1 in the same search space.

[bookmark: _Toc10818838][bookmark: _Toc20409248][bookmark: _Toc29387789][bookmark: _Toc29388818]6.4.3.2	DCI Format N1
Unchanged part is omitted
-	Resource reservation – 1 bit as defined in x.x of [3]. This field is only present if higher layer parameter dl-NR-ResourceReservationConfig-r16valid-subframe-config-DL or slot-reserved-resource-config-DL is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access).
When the format N1 CRC is scrambled with a RA-RNTI or a G-RNTI, then the following fields among the fields above are reserved for RA-RNTI and not present for G-RNTI:
-	New data indicator
-	HARQ-ACK resource
If the number of information bits in format N1 is less than that of format N0 and the format N1 CRC is not scrambled by G-RNTI, zeros shall be appended to format N1 until the payload size equals that of format N0.
------------------------------------------------------End of Text Proposal------------------------------------

-----------------------------------------------------Start of Text Proposal for 213-----------------------------------
16.4	Narrowband physical downlink shared channel related procedures
A NB-IoT UE shall determine whether a downlink subframe or a TDD special subframe configured for NB-IoT DL transmission is a NB-IoT DL subframe as follows
-	If the UE determines that the subframe contains NPSS/NSSS/NPBCH/ SystemInformationBlockType1-NB transmission, then the subframe is not assumed as a NB-IoT subframe.
-	Else if higher layer parameter dl-NR-ResourceReservationConfig-r16valid-subframe-config-DL or slot-reserved-resource-config-DL is configured
-	for NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space
-	if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT DL subframe
-	else if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters (a subframe is considered fully reserved if and only if all OFDM symbols are reserved in the subframe).
-	for NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space
-	the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters (a subframe is considered fully reserved if and only if all OFDM symbols are reserved in the subframe).
-	In all other cases, a NB-IoT UE shall assume a subframe as a NB-IoT DL subframe if
-	for a NB-IoT carrier that a UE receives higher layer parameter operationModeInfo, the subframe is configured as NB-IoT DL subframe or the subframe is a TDD special subframe configured for NB-IoT DL transmission after the UE has obtained SystemInformationBlockType1-NB. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter downlinkBitmapNonAnchor. 
-	except when the UE is configured with higher layer parameter additionalTxSIB1-Config set to TRUE, subframe #3 not containing additional SystemInformationBlockType1-NB transmission is assumed as a NB-IoT DL subframe if the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space.
For a NB-IoT UE that supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter multi-TB-Unicast-config, there shall be a maximum of 2 downlink HARQ processes.
Unchanged part is omitted

16.5	Narrowband physical uplink shared channel related procedures
For a NB-IoT UE that supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter multi-TB-Unicast-config, there shall be a maximum of 2 uplink HARQ processes. 
For a NB-IoT UE and NPUSCH transmission using preconfigured uplink resource, there shall be 1 uplink HARQ process.
A NB-IoT UE shall determine whether a subframe is a NB-IoT UL subframe as follows
-	If higher layer parameter ul-NR-ResourceReservationConfig-r16valid-subframe-config-UL or slot-reserved-resource-config-UL is configured
-	for NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space including NPUSCH format 1 transmission without a corresponding NPDCCH
-	if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT UL subframe
-	else if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters (a subframe is considered fully reserved if and only if all SC-FDMA symbols are reserved in the subframe).
-	for NPUSCH format 2 transmission
-	the subframe is assumed as a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters (a subframe is considered fully reserved if and only if all SC-FDMA symbols are reserved in the subframe).
-	In all other cases,
-	for TDD, a NB-IoT UE shall assume a subframe as a NB-IoT UL subframe if, for a NB-IoT carrier, it is configured as NB-IoT UL subframe by higher layers
-	for FDD, a NB-IoT UE shall always assume a subframe as a NB-IoT UL subframe.

------------------------------------------------------End of Text Proposal------------------------------------
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