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1 Introduction

During RAN1#62, the following was agreed for FDD Un UL HARQ: to support subframe-configuration dependent RTT with the restriction that only subframe configurations with 8ms periodicity (excluding non-allowed subframes) are supported. In the email discussion, it was further decided to have a table-based approach as a working assumption to decide the actual HARQ process number according to the Un subframe configuration.
This contribution aims at giving the final details of FDD Un UL HARQ to finish the work on this topic. 
2 Discussion
For FDD Un UL HARQ, the RTT depends on the Un UL subframe configuration. The following general procedure can be used to identify the HARQ process associated to each available Un UL subframe. Further details will be given later in the document.
· Step1: Obtain Un UL backhaul subframes implicitly from the configured Un DL backhaul subframes 
· Step2: Determine the number of UL HARQ processes N according to the table
· Step3: Assign all N processes to available Un UL subframes sequentially
2.1 Step 1: Obtaining Un UL subframes

For FDD, the subframes configured for eNB-to-RN transmission shall follow a period of 8ms with the exception that a downlink subframes (i.e. 0, 4, 5, 9…) that cannot be configured as MBSFN subframes in the relay node cell shall not be configured for eNB-to-RN transmission. The 24 allowable DL subframes for Un link within 40ms are shown below in Figure 1. 
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Figure 1 The 24 allowable DL subframes for Un link within 40ms
All the possible Un configurations can be defined very easily: each allowable configuration on the DL is a combination of the 8 patterns given in Table 1. Each table entry has the three subframes related by a period of 8ms, with the 8 patterns covering the 24 allowable subframes. Then, using an 8-bit bitmap to indicate which pattern(s) are allocated, all the possible Un DL configurations (represented in decimal 1~255) can be signalled. For example, the 8-bit bitmap {01010101}, which equals 85 in decimal, represents the Un subframe configuration with a combination of 4 patterns {1,3,5,7}, and the corresponding Un subframes are {1,17,33, 3,11,27, 13,21,37, 7,23,31}. The UL allocation is then obtained using the UL subframes paired with the signalled DL subframes (occurring four subframes later).
Table 1  8 patterns for 8ms period Un subframe configuration
	Patterns for Un subframe configuration 
	DL subframes within 40ms period

	0
	8,16,32

	1
	1,17,33

	2
	2,18,26

	3
	3,11,27

	4
	12,28,36

	5
	13,21,37

	6
	6,22,38

	7
	7,23,31


2.2 Step 2: Determine the Number of HARQ Processes
During the email discussion after RAN1#62, it was agreed as a working assumption to use a table to determine the number of HARQ processes. Table 2 was proposed (each decimal number corresponds to an 8-bit bitmap representing a combination of 8 possible patterns listed in table 1). This approach is simple and straightforward. We propose to adopt Table 2.
  Table 2 Un UL HARQ process number  
	Configuration of Un subframes
	Number of 
HARQ processes

	1,2,4,8,16,32,64,128
	1

	3,5,6,9,10,12,17,18,20,24,33,34,36,40,48,65,66,68,72,80,96,129,

130, 132,136,144,160,192
	2

	7,11,13,14,19,21,22,25,26,28,35,37,38,41,42,44,49,50,52,56,67,

69,70,73,74,76,81,82,84,85,88,97,98,100,104,112,131,133,134,

137,138,140,145,146,148,152,161,162,164,168,170,176,193,194,

196,200,208,224
	3

	15,23,27,29,30,39,43,45,46,51,53,54,57,58,60,71,75,77,78,83,86,

87,89,90,91,92,93,99,101,102,105,106,107,108,109,113,114,116,

117,120,135,139,141,142,147,149,150,153,154,156,163,165,166,

169,171,172,173,174,177,178,180,181,182,184,186,195,197,198,

201,202,204,209,210,212,213,214,216,218,225,226,228,232,234,240
	4

	31,47,55,59,61,62,79,94,95,103,110,111,115,118,119,121,122,123,

124,125,143,151,155,157,158,167,175,179,183,185,187,188,189,

190,199,203,205,206,211,215,217,219,220,221,222,227,229,230,

233,235,236,237,238,241,242,244,245,246,248,250
	5

	63,126,127,159,191,207,223,231,239,243,247,249,251,252,253,

254,255
	6


2.3 Step 3: Identify the Un UL HARQ process for each available Un UL subframe
It was agreed that Un UL HARQ processes were sequentially assigned to available subframes. This means that if the number of HARQ process is N, and that the processes are numbered from 0 to N-1, the kth Un UL subframe is assigned process k-1 mod N.
3 Conclusion

Proposal: 

· Un DL subframes are configured with the combination of 8 patterns in 40ms period (listed in Table 1)
· Un UL HARQ process number is configuration-dependant and obtained from a table (Table 2). 
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