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1 Introduction

At RAN1#62 we agreed to support a subframe-configuration dependent RTT [1], which is further restricted to support only 8ms backhaul subframe configurations. In the following email discussion we agreed on a Working Assumption to use a table for determining the number of HARQ processes. This contribution discusses such a table. 
2 Discussion
2.1 Table vs. Equation

Reference [1] proposes to calculate the number of UL HARQ processes in the RN and the eNB based on the following equation, where N is the backhaul subframe configuration period:
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After the configuration of backhaul subframes, the RN and the eNB calculate the number of UL HARQ processes. Note that the calculation needs to be done only once; the number of processes does not change during operation. Such a procedure would be future-proof because it works with any subframe configuration period. So if RAN1 decides, e.g., to support a 10ms backhaul subframe configuration in future releases, the procedure to determine the number of UL HARQ subframes would not need to be changed.
2.2 Specification by means of table

With the agreed restriction to support only 8ms backhaul subframe configurations, 255 different configurations are possible
, each with a unique number of UL HARQ processes. Since a table with 255 rows is not really practical in a specification, the table could be structured to list the number of HARQ processes first: 
With 8ms configuration period of Un subframes 8 different patterns are possible. Based on the position of the first backhaul subframe in the first frame of the 40ms configuration period each pattern can be represented by an 8-bit bitmap: {00000001}, {00000010}, {00000100}, {00001000}, {00010000}, {00100000}, {01000000}, or {10000000}. Each combination of patterns can be identified by the decimal equivalent of the binary number representing the 8-bit bitmap. For instance, the decimal number 170 represents the configuration with a combination of 4 patterns {10101010}. As a result the table to determine the number of UL HARQ processes has 6 different rows:
Table 1: Number of uplink HARQ processes in FDD
	Configuration
	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 Potential modifications
In the email discussion following RAN1#62 it was proposed to modify the number of UL HARQ processes so that it deviates from the result calculated by the above equation. The motivation was to have a single-value RTT (of 20ms), which should solve the problem of SPS-backhaul collisions as identified in [2]. 

First of all a scenario, where SPS traffic (i.e. VoIP) occupies entire subframes is very unlikely. VoIP applications do not generate lots of data. Second, if there is such a large demand for SPS data, the eNB could simply configure SPS subframes which do not collide with Un subframes. In that case collisions would not occur at all. Third, even if the configuration of SPS- and backhaul subframes overlap, a collision of actual SPS- and backhaul allocations can be avoided by scheduling. Such as scheduling behavior results in an increased RTT for UL backhaul HARQ processes, which actually collide. In contrast, the proposal to increase the number of UL HARQ processes increases the RTT for all UL backhaul HARQ processes all the time, even if the actual allocations do not collide. 
Hence, the proposed modification is not the preferred solution for the identified niche-scenario. It results in a higher number of HARQ processes and in turn to larger RTTs, i.e., larger re-transmission delays on the backhaul link. 
3 Proposals
First preference:

· Specify the number of UL HARQ processes on the backhaul by means of the above equation
Second preference:

· If specified by a table, the table entries should be identical to the results calculated by the equation 
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� 28 combinations excluding the combination where zero backhaul subframes are configured.
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