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1 Introduction
In this document, the example PDCCH configuration of NB-CIoT is changed for optimized performance based on the system simulation assumptions defined in Annex D and traffic model defined in Annex E of TR 45.820.
2. Proposed Texts

             
7.3.2.3.2
Downlink common control channel

The Physical Downlink Control Channel (PDCCH) carries control messages such as downlink assignment messages, uplink assignment messages, uplink ack/nack and paging information. The PDCCH occupies a number of subcarriers of odd-numbered subframes. PDCCH messages are independently encoded. In addition, the order of the messages within a coverage class resource block are hashed using the MS ID to minimize the number of messages that a MS needs to read. 

The exact mechanism for MS ID hashing is FFS. 

A total of 16 PDCCH configuration formats can be supported and the exact PDCCH configuration format is indicated by the PDCCH configuration bits carried in Primary System Information. One typical PDCCH configuration format is defined as below and additional configuration formats are FFS. It is noted that the resource allocated to PDCCH can be used for data transmission if scheduled by the network.

A PDCCH message has a payload size of 80 bits including CRC. In the first PDCCH configuration, the resource allocated to the PDCCH is divided into 4 coverage classes corresponding to different coupling losses, MCS and required resource for each coverage class is listed in Table 7.3.2.3-3.

Table 7.3.2.3-3 MCS and required resource of a PDCCH message 

	Coverage Class
	1
	2
	3
	4

	Modulation
	QPSK
	BPSK
	BPSK
	BPSK

	Coding rate within a burst
	2/3
	0.444
	4/9
	0.061

	Repetition
	1
	1
	2
	2

	Resource per burst (subcarrier x slot)
	4x1
	4x3
	4x3
	4x22


*Note that the coding rate is calculated based on the assumption of payload size 80 bits. The actual coding rate may be smaller depending on the final decision on the PDCCH payload size.
In the first PDCCH configuration, resource allocation uses 8 subcarriers within each odd-numbered subframe, as shown in figure 2.3-2.
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Figure 7.3.2.3‑2 A typical PDCCH resource allocation among coverage classes.

For coverage class 3 and 4 in this configuration, a message is transmitted with two bursts that are separate by 320 ms (two subframes) to provide additional time diversity. With resource allocation as shown in figure 2.3-2, one message of coverage class 4 and 4 messages of coverage class 3 can be transmitted by repeating in subframes 1 and 3, and another message of coverage class 4 and 4 messages of coverage class 3 can be transmitted using the resource in subframes 5 and 7.  The scheduling intervals of coverage classes 3 and 4 are 4 subframes or 640 ms. Messages of coverage classes 1 and 2 are transmitted in every odd-numbered subframe, each carries 6 messages of coverage class 2 and 10 messages of coverage class 1. The scheduling intervals of coverage classes 1 and 2 are 2 subframes or 320 ms.  A total of 74 PDCCH messages can be transmitted within a frame. The resource allocation and capacity of each coverage class are summarized in Table 7.3.2.3-4.

Table 7.3.2.3‑4 Resource allocation and capacity for PDCCH coverage classes

	
	Coverage Class 1
	Coverage Class 2
	Coverage Class 3
	Coverage Class 4

	Subframes of a scheduling interval
	1,3,5, or 7
	1,3,5, or 7
	1 and 3, or 5 and 7
	1 and 3,or 5 and 7

	Resource allocated per interval

(subcarrier x slot x repetition)
	4x10x1
	4x18x1
	4x9x2+4x3x2
	4x22x2

	Number of scheduling intervals per frame
	4
	4
	2
	2

	Total number of messages (messages per interval x interval)
	10x4
	6x4
	4x2
	1x2


Within a scheduling interval for coverage classes 1 and 2, the mapping from the logical order of a PDCCH message to its physical location in the allocated resource is determined by the frame number. The exact mapping function from logical order to physical order is FFS. 
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End of changes
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