3GPP TSG-RAN1 #62bis
R1-105635
Xi’an, China, 11th - 15th Oct, 2010
Agenda Item:
6.6.2
Source: 
Fujitsu

Title: 
Summary of email discussion on HARQ processes for Un Uplink  
Document for:
Discussion and Decision
1. Introduction
This email discussion [62-03-LTE-A] was initiated following RAN1#62 and was intended to agree (by Friday 3rd Sept) a selection between a formula, a table of entries, and RRC signalling, for the determination of the number of HARQ processes for FDD Un Uplink. 

The background was the discussion of R1-105069 in RAN1#62, where Option 3 was agreed, further restricted in Rel-10 to support only 8ms backhaul subframe allocation period. 
The following companies participated in the email discussion:-

Alcatel-Lucent, Ericsson, LG, Huawei, Motorola, Panasonic, ZTE
2. Progress of Discussion
A table capturing the same number of HARQ processes as the formula in R1-105069 was proposed by Ericsson (see Table 1 in Annex), with supporting comments from other companies. An alternative, giving more HARQ processes in some cases, was proposed by LG (see Table 2 in Annex). 

On 8th Sept consensus was reached on the following, as proposed by the RAN1 chairman: 

Working Assumption is adopted that a table is used to determine the number of HARQ processes. The details of the table are FFS until the next meeting.
Currently, no other company than LG has indicated support for Table 2.
During discussion other points for possible clarification were identified:-

· HARQ processes are sequentially assigned to available subframes. The definition of “available” may need further clarification

· The eNB and RN should have a common (defined) understanding of the timing alignment of the 8ms backhaul subframe allocation period with respect to subframe number 
3. Conclusions

Rapporteur Proposal: Table 1 is agreed 
Annex
Table 1 Proposed by Ericsson

With 8ms configuration period of Un subframes 8 different patterns are possible. Based on the position of the first Un 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}.

	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


Table 2 Alternative proposed by LG

The table provided by Ericsson is modified so that that a few Un configurations are moved to another row. Half of Un configurations in the attached file are moved to have one or two more Un HARQ processes (e.g., Un configurations #34 and #136 are moved from “number of HARQ processes = 2” to “number of HARQ processes = 3”). By doing this, we can enjoy the property of “HARQ process with constant RTT” as well as “minimized average RTT,” one of which will be selected by eNB implementation.

	Configuration
	Number of 
HARQ processes

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

	3,5,6,9,10,12,17,18,20,24,33,36,40,48,65,66,68,72,80,96,129,
130, 132,144,160,192
	2

	7,11,13,14,19,21,22,25,26,28,34,35,37,38,41,42,44,49,50,52,56,67,
69,70,73,74,76,81,82,84,85,88,97,98,100,104,112,131,133,134,136,
137,138,140,145,146,148,152,161,162,164,168,170,176,193,194,

196,200,208,224
	3

	15,30,45,46,54,57,58,60,75,78,86,
87,89,90,91,93,99,101,102,105,106,107,109,
117,120,135,139,141,142,147,149,150,153,154,163,165,166,

169,171,173,174,180,181,182,184,186,195,

210,213,214,216,218,225,226,228,232,234,240
	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

	23,27,29,39,43,51,53,63,71,77,83,92,108,113,114,116,126,127,156,159,
172,177,178,191,197,198,201,202,204,207,209,
212,223,231,239,243,247,249,251,252,253,
254,255
	6
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