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1 Introduction

In the last meeting RAN1#50, Nd=2 and 3 was agreed. However, the signalling mechanism that supports the distributed transmission still remains to be agreed. In this contribution, we discuss the resource signalling methods for the distributed transmission using “small payload size PDCCH format”.
2 Distributed Resource Signalling 
The distribution transmission is mainly for UE’s with persistently scheduled data as well as those UE’s with high velocity and or low geometry. Therefore, the supported data size should vary from 1RB to multiple RBs and it shall be possible more than 1RB to be allocated for one UE. Figure 1 shows an example of possible resource allocations of 1RB, 2RB and 6RB with Nd = 2 or 3. 

Figure 1. Distributed Resource Signalling of 1RB, 2RB, 4RB or 6RB for one UE with Nd = 2 or 3.

In the above figure, when Nd =2, the total bandwidth is logically divided into two halves (i.e. NRB/2), meaning that there is known gap between the Nd PRB-pairs. Similarly, when Nd =3, there are three gaps (i.e. NRB/3). The number of gaps is derived from Nd value and the length of the gap is dependant on the system bandwidth.
For Nd =2, if UE is assigned one RB, then the Nd PRB-pairs are locating on x and x+gap as shown on Figure 1a. Similarly, for Nd =3, if UE is assigned one RB, then the Nd PRB-pairs are locating on x, x+gap and x+2*gap as shown on Figure 1b.     
In case a UE is assigned more than 1RB, the gap still applies with starting RB and a number of contiguous RBs assigned as shown at the bottom of Figure 1a or 1b. 

Assuming that the gap is fixed and known in each bandwidth, now we have to devise how to inform a UE about the allocated resources. We propose the following two methods:
Method1: Tree-based method allows signalling contiguous RBs for the scheduled UE [2-3]. It means that a UE is signalled a contiguous RBs in the first gap. This method has greater flexibility of assigning a UE to any number of contiguous RBs.
Method2: To signal the starting RB index and fixed number of contiguous RBs (1, 2, 4 or 6), up to six RBs which could be a maximum allowable RBs for a UE for one TTI in distributed manner. Let’s assume the starting RB index is denoted by O and a number of contiguous RBs P represented by 2bits up to 4 possibilities as shown Table 1 as an example.
   Table 1: Mapping of 2bits up to 6RBs for Nd =2 and Nd =3.
	Bits
	Nd = 2 (Example on Figure 1a) 
	Nd = 3 (Example on Figure 1b)

	00
	1RB
	RB index 0 
	1RB
	RB index 0 

	01
	2RB
	RB index 0 and 6
	2RB
	RB index 0 and 8

	10
	4RB
	RB index 0,6,1,7
	4RB
	RB index 0,8,4,1

	11
	6RB
	RB index 0,6,1,7,2,8
	6RB
	RB index 0,8,4,1,9,5


The number of bits required for each method is summarised below:
Table 2: Number of bits required for resource allocation signalling.

	Bandwith

MHz
	Range of O Method2
	Range of P Method2 
	Total number of bits required

	
	
	
	Method1
	Method2 (O+P)

	5
	0-24
	0-3
	9
	7

	10
	0-49
	0-3
	11
	8

	15
	0-74
	0-3
	12
	9

	20
	0-99
	0-3
	13
	9


3 Conclusions

In this contribution, we have discussed the resource signalling methods for the distributed transmission. Hence, we propose:

· The “PDCCH format with small payload size” should be used for signalling the downlink distributed scheduling information.

· For Nd =2 or 3, Method 1 or 2 be accepted for distributed resource signalling.
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