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1 Introduction

In RAN1 #82bis, there was the following agreement for paging transmission [1]:
Agreement:
· In each PO, an RRC idle UE monitors one DCI type

· The DCI include an indication (e.g. S_flag)

· An indication (e.g. S_flag) used in the DCI with P-RNTI for paging

· If S_flag=TRUE, the rest of DCI bits carries scheduling information of PDSCH for paging message

· If S_flag=FALSE, the rest of DCI bits carries system information update, ETWS, CMAS, and EAB without scheduling information of PDSCH

In this contribution, the specific DCI format for paging transmission is discussed, and corresponding proposals are given. 
2 New DCI format for scheduling paging message
For the DCI scheduling paging message, at least the following fields should be included:

· Resource allocation (consisting of bits for narrowband indication and bits for resource block allocation within the narrowband)
· MCS indication

· Indication of M-PDCCH repetition number
Indication of repetition number of PDSCH for Paging message
For narrowband indication, the number of bits can be dependent on the number of available narrowbands 
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 configured by eNB. Considering maximum 16 narrowbands (of 6PRB) within 20MHz system, the maximum bit number of narrowband indication should be 4.

For the resource block allocation within narrowband, as 
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 supported for the current format 1C, 
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=2 can be assumed to consider the paging transmission performance and reduce DCI overhead. Thus, 3 bits can be needed for the resource block allocation within narrowband. Further, to avoid introducing an extra bit to indicate the flag for indicating whether the DCI is used for paging scheduling or not, as shown in the table below, a redundant state of the field of resource block allocation within narrowband can be used.
Proposal 1: A redundant state of the field of resource block allocation within narrowband is used for the indication of whether the DCI is scheduling a paging message.

Table 1: Example of indicating Paging DCI format

	RB allocation within NB
	Description

	000
	RIV

	001
	

	010
	

	011
	

	100
	

	101
	

	110
	Indication of Paging DCI format

	111
	Reserved


For MCS indication, as shown in the Table 2, if the current TBS table for DCI format 1C is reused with the restriction of maximum 1000 bits [2], there would have 24 possible TBSs for paging transmission. Thus, 5 bits would be needed to indicate the MCS. Although 3 or 4 bits for MCS indication are possible, substantial specification work would be needed, and it will also lead to some restriction on available TBS for a small saving.
Table 2: Transport Block Size of Paging based on the table for DCI format 1C
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	TBS
	40
	56
	72
	120
	136
	144
	176
	208
	224
	256
	280
	296
	328
	336
	392
	488
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	16
	17
	18
	19
	20
	21
	22
	23
	
	
	
	
	
	
	
	

	TBS
	552
	600
	632
	696
	776
	840
	904
	1000
	
	
	
	
	
	
	
	


For the indication of M-PDCCH repetition number, it was already agreed “the repetition R of the MPDCCH is indicated by 2-bit in the DCI” [1]. 

For the indication of repetition number of PDSCH for Paging message, 2 bits could be sufficient to indicate specific repetition number within a set of repetition number, which is configured in a CE level specific manner.
Table 3 below summarized the new DCI format to support paging scheduling. As shown in Table 3, about 12~16 bits are needed in the DCI for paging scheduling.

Table 3: Fields of new DCI format for Paging scheduling

	Field
	
	Number of bits

	Resource allocation 
	Narrowband indication
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	Resource block allocation within narrowband
	3

	MCS indication
	5

	Indication of M-PDCCH repetition number
	2

	Indication of repetition number of PDSCH
	2

	Total number of bits
	12~16 (depending on system BW)


Proposal 2: The new DCI format to support paging scheduling should include:

· Resource allocation consisting of
· Narrowband indication: 
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bits; and
· Resource block allocation within narrowband:3 bits
· MCS indication: 5 bits
· Indication of M-PDCCH repetition number: 2 bits
· Indication of repetition number of PDSCH for Paging message: 2 bits
3 DCI for the indication of system information update, ETWS, CMAS, and EAB
As agreed in the last meeting, the DCI of M-PDCCH scrambled by P-RNTI can also be used to indicate the system information update, ETWS, CMAS and EAB. In current specification, there is one IE in the Paging message to indicate each of system information update, ETWS, CMAS and EAB, with one bit per field used to indicate true or false. Similarly, one bit per field in M-PDCCH DCI can be used to indicate the presence in the paging message of system information update, ETWS, CMAS and EAB. 
Additionally, the DCI should also include the indication of M-PDCCH repetition number.
To differentiate DCI for system information update, ETWS, CMAS, and EAB from scheduling paging message, another redundant state of the field of resource block allocation within narrowbandcan be used. Thus, 3 bits of resource block allocation within narrowband should also be included in the DCI.

To further indicate which SIB is updated to mitigate UE’s detection on SIB message and save UE’s power consumption, 5 bits can be considered for system information update. As shown in the Table 4 below, about 9 or 13 bits are needed for the new DCI format to support system information update, ETWS, CMAS, and EAB.

Table 4: Fields of new DCI format for system information update, ETWS, CMAS, and EAB
	Field
	Number of bits

	System information update indication
	1 or 5

	ETWS indication
	1

	CMAS indication
	1

	EAB indication
	1

	Resource block allocation within narrowband
	3

	Indication of M-PDCCH repetition number
	2

	Total number of bits
	9 or 13


To reduce UE’s M-PDCCH blind detection complexity, the DCI size should be the same for the DCI scheduling paging message and DCI for the indication of system information update, ETWS, CMAS, and EAB. Further, considering UE will also monitor M-PDCCH for RAR, the same DCI size for M-PDCCH for RAR and Paging is preferred. The fields in the DCI for paging could be repeated to achieve the same DCI size in the DCI for RAR.
Proposal 3: The new DCI format for the indication of system information update, ETWS, CMAS, and EAB should include:
· System information update indication: 1 bit or 5 bits 

· ETWS, CMAS and EAB indication: 1 bit each
· Resource block allocation within narrowband: 3 bits
· Indication of M-PDCCH repetition number: 2 bits
4 Conclusions
In this contribution, the specific DCI format for paging transmission is discussed, and the following proposals are given:

Proposal 1: A redundant state of the field of resource block allocation within narrowband is used for the indication of whether the DCI is scheduling a paging message.
Proposal 2: The new DCI format to support paging scheduling should include:

· Resource allocation consisting of
· Narrowband indication: 
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bits; and
· Resource block allocation within narrowband:3 bits
· MCS indication: 5 bits
· Indication of M-PDCCH repetition number: 2 bits
· Indication of repetition number of PDSCH for Paging message: 2 bits
Proposal 3: The new DCI format for the indication of system information update, ETWS, CMAS, and EAB should include:
· System information update indication: 1 bit or 5 bits 

· ETWS, CMAS and EAB indication: 1 bit each
· Resource block allocation within narrowband: 3 bits
· Indication of M-PDCCH repetition number: 2 bits
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