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1. Introduction

In Sorrento RAN WG1 52 it was decided to use the pseudo-random sequence generator in section 7.2 in ‎[1], to define the group hopping pattern and the base sequence group. The open issue that has not been decided is how to initialize the pseudo-random sequence generator. This contribution presents a solution on how the pseudo-random sequence generator should be initialized for group hopping and sequence hopping. 
2. Discussion
2.1. Group hopping

According to [1], section 5.3.1.3, the group-hopping pattern (same for PUSCH and PUCCH within a cell) should be given by the pseudo-random sequence generator, initialized by a function of the physical-layer cell ID 
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. As there are only 17 group-hopping patterns, the pseudo-noise-sequence generation should more exactly be initialized by 
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 implying that 30 consecutive cell IDs map to the same group-hopping pattern. This is valid if group hopping is enabled (configured by system information via higher layers). If group-hopping is disabled, the group-hopping pattern is the all-zero pattern.

We propose that, if group hopping is enabled, the group hopping pattern 
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 should be defined as
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where the pseudo-random sequence generator defined section 7.2 in ‎[1] should be initialized with 
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 in the beginning of each radio frame. Thus we propose that, at least conceptually, the pseudo-random sequence generator is pre-run for a number of iterations in order to achieve a good randomization between different group-hopping patterns.  It should be noted though that, in practice, there are implementation methods that do not require the pseudo-random sequence generator to be actually run for these iterations; we therefore do not see this as an issue from a complexity point-of-view.
Cell IDs corresponding to the same group hopping pattern, should instead correspond to different sequence shifts for PUCCH. Thus 
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. In contrast, 
[image: image7.wmf]PUCCH

ss

f

is provided by system information via higher-layer signaling. 
According to ‎[2], section 5.3.1.3 the sequence-group number 
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 in a slot 
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 is defined by
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The collision probability over a frame for different sequences of sequence-group numbers is given by Table 1. The collision probability of Table 1 is comparable with the results of ‎[2]. The use of the pseudo-random sequence generator as the basis for the group-hopping patterns is thus at par with the approach suggested in [2], assuming that the shift register is pre-run a number of steps as proposed in this paper. 
	Number of collisions
	Collision probability (%)

	0
	55

	1
	31

	2
	10

	3
	3.0

	4
	0.35

	5
	0.0


Table 1 

2.2. Sequence hopping

Sequence-hopping can be enabled if group hopping is disabled. Sequence-hopping is only applicable to PUSCH. The sequence-hopping should be defined so that it should be possible to have the same sequence-hopping in neighbor cells even if the cells have different cell IDs. To achieve this it is proposed that the sequence-hopping is based on initializing the pseudo-random-sequence generator with 
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Given the proposal in section ‎2.1 we propose the same approach for sequence hopping, with a fix number of iterations before collecting values from the pseudo-random sequence generator. More exactly, we propose that the base sequence number 
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 should be defined by 
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where the pseudo-random sequence 
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 is given by section 7.2 in ‎[1]. The pseudo-random sequence generator shall be initialized with 
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 at the beginning of each radio frame.
3. Conclusion

In this contribution we propose:
· For group hopping:

· The group-hopping pattern 
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 should be defined as in Eq. 1, where the pseudo-random sequence generator should be initialized with 
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 in the beginning of each radio frame.

· The sequence shift for PUCCH should be defined by 
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· For sequence hopping:

· The base sequence number 
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 should be defined as in Eq. 4, where the pseudo-random sequence generator should be initialized with 
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 at the beginning of each radio frame.
4. References
[1] R1-081155, 36.211 CR 003 v8.1.0, “Physical channels and modulation”, Ericsson
[2] R1-080866, “Uplink DM RS, discussion/proposals on remaining issues”, Ericsson
_1268043497.unknown

_1268044066.unknown

_1268044167.unknown

_1268045931.unknown

_1268050566.unknown

_1268044917.unknown

_1268044085.unknown

_1268043528.unknown

_1267989687.unknown

_1268031864.unknown

_1268031868.unknown

_1267989968.unknown

_1267993613.unknown

_1264933477.unknown

_1267980750.unknown

