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1. Introduction

This document provides a summary for the DL RS email reflector discussions.

2. Initialization of Pseudo-Random RS Sequences

TI raised the issue that the current initialization of the pseudo-random RS sequences results to the difference between two sequences being the same across OFDM symbols (with RS REs) and sub-frames. Therefore, if the cross-correlation of pseudo-random RS sequences among different cells happens to be large, it will remain large and cause degradation of various estimates which are based on the RS (e.g. channel response, RSRP, CQI).
Three suggestions for the modification of the RS sequence initialization formula were respectively made by TI, LGE, and Samsung.

TI proposed the following formula: 
Cinit = 2^13 ((L + 1) * (S + 1) * (M + 1)) + 2^9 (S) + M
where L is the OFDM symbol number, S is the sub-frame number, and M is the cell ID.
It was commented by Nokia and LGE that the current initialization problem remains when (L+1)*(S+1)*(M+1) has the same value between two cells in an asynchronous network or when (S+1)*(M+1) has the same value between two cells in a synchronous network. 
LGE proposed the following formula:
Cinit = 2^9 (L’ +1)*(2M+1) + M

where L’=8*S+L. The term (L’+1) provides a unique value of (L+1)*(S+1)*(M+1), regardless of the combination of L and S, while (2M+1) removes the possibility that the result of the multiplication of one cell becomes two times of that of another cell. Moreover, the term ‘2^9(S)’ is removed as it does not enhance randomization among sequences. 
Samsung proposed the following formula

Cinit = (M + 3) * (L + 3) * (S + 1) * (L + 1) * (M + 1)
and provided evaluation results for the collision probability over windows of L=2 and L=3 which are shown below. 
 
	 
	 
	          Initialization Seed 

          (TI R1-081993)
	Initialization Seed (LGE R1-081817)
	Initialization Seed       
(Samsung R1-081725)

	 
	Total Events
	Collision Events
	Collision Prob.
	Collision Events
	Collision Prob.
	Collision  Events
	Collision Prob.

	L = 2
	39 x 500x 500
	884
	9e-5
	2368
	2.43e-4
	10
	1e-6

	L = 3
	38x500x500
	182074
	1.9e-2
	245500
	2.6e-2
	82866
	8.7e-3


Nokia further suggested that the RS sequence in each sub-frame also depends on the CP length (using one more bit in the initialization of the RS sequence which is currently always set to 0) to avoid blind CP detection at the UE and avoid respective errors that may occasionally occur.
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