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1 Introduction
In RAN1 NB-IoT Ad-Hoc#2 meeting, the following agreements on NB-PDCCH were made [1]:
Agreement: DCI content:
· Number of repetitions of NB-PDCCH:

· 2 bits (except for CSS for paging)

· 3 bits for CSS for paging

· Scheduling delay between end of NB-PDCCH transmission and start of data transmission:

· 3 bits for NB-PDSCH (except for CSS for paging)

· 0 bits for paging

· 2 bits for NB-PUSCH

· Values are FFS.
In this contribution, we discuss remaining issues on paging for NB-IoT.
2 Remaining issues on paging
DCI format N2 is used for paging and direct indication. DCI format N2 contains a flag bit to indicate whether the DCI is used for paging or direct indication. If flag = 1, the DCI is used for paging, and the remainder of the DCI contains scheduling information for an NB-PDSCH transmission containing paging information for one or more UEs. If flag = 0, the DCI is used for direct indication, and a bit field of [x] bits provides direct indication of system information update and other fields as defined in RAN2 specification.

DCI format N0/N1 would not be detected by an NB-IoT UE in IDLE mode. From the perspective of reducing control overhead/power consumption and enhancing coverage, a smaller DCI size compare with format N0/N1 (e.g., 31 bits including CRC) can be used for DCI format N2.

Proposal 1: DCI format N2 shall use smaller size than DCI format N0/N1.
Table 1 DCI format N2 used for paging
	Bit field
	Number of bits

	Flag for paging/direct indication differentiation
	1

	DL scheduling delay
	0

	Allocated PRB number (NPRB)
	3

	TBS (ITBS)
	4

	Repetition number for NB-PDSCH
	4

	Repetition number for DCI
	3

	CRC
	16

	Total
	31


When DCI format N2 is used for paging, the information fields as shown in Table 1 may be included.
In order to reduce control overhead and power consumption, 0-bit “DL scheduling delay” field was agreed. In this case, the predefined scheduling delay can be used. It was also agreed that the start of NB-PDSCH transmission is >= 4 ms later than the end of its associated DL assignment. The valid DL subframe configuration is known to an NB-IoT UE. The first valid DL subframe which is >= 4 ms later than the end of DL assignment for paging can be considered as the start of NB-PDSCH transmission containing paging information.
Proposal 2: When DCI format N2 is used for paging, the following information fields are included: 
· Flag for paging/direct indication differentiation,

· Allocated PRB number (NPRB),

· TBS (ITBS),

· Repetition number for NB-PDSCH,
· Repetition number for DCI,

· CRC.
Proposal 3: The first valid DL subframe which is >= 4 ms later than the end of DL assignment for paging can be considered as the start of NB-PDSCH transmission containing paging information.
For “Allocated PRB number(NPRB)”, “TBS(ITBS)” and “Repetition number for NB-PDSCH” fields, the same values as DCI format N1 for scheduling unicast transmission can be used to reduce standardization work. For “Repetition number for DCI” field, at most 8 different values from this set {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048} depending on  maximum repetition times for paging NB-PDCCH (Rmax,paging) can be selected.
3 Conclusions
In this contribution, we have discussed remaining issues on paging. We make the following proposals:
Proposal 1: DCI format N2 shall use smaller size than DCI format N0/N1.
Proposal 2: When DCI format N2 is used for paging, the following information fields are included: 

· Flag for paging/direct indication differentiation,

· Allocated PRB number (NPRB),

· TBS (ITBS),

· Repetition number for NB-PDSCH,
· Repetition number for DCI,

· CRC.
Proposal 3: The first valid DL subframe which is >=4ms later than the end of DL assignment for paging can be considered as the start of NB-PDSCH transmission containing paging information.
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