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1 Introduction
TR25.809 [2] currently only defines some basic PRACH parameters, namely:

· PRACH uses SF16 or SF32

· PRACH uses burst type 3 
This document covers other aspects of PRACH for the 7.68Mcps TDD option with the general goal of aligning the 7.68Mcps TDD option with the 3.84Mcps TDD option.

2 PRACH Aspects

2.1 Mapping of RACH transport channel to PRACH physical channel

It is proposed that the RACH transport channel is mapped to the PRACH physical channel in the same manner as RACH is mapped to PRACH for 3.84Mcps TDD. The following aspects of the mapping of RACH to PRACH are therefore adopted for the 7.68Mcps TDD option (in common with the 3.84Mcps TDD option).

· timeslot related interleaving is applied to PRACH

· the same slot may be used for PRACH by more than one cell

· multiple RACH transmissions using different spreading codes may be received in parallel

· multiple slots per frame may be used for PRACH: PRACH slots are signaled on the BCH

· PRACH uses an open loop power control algorithm that may be different to the corresponding algorithm used on other channels

2.2 PRACH midambles

For 3.84Mcps TDD, 8 PRACH are supported per timeslot. PRACH only uses burst type 3 for which K’ = 8 different midamble shifts are possible (when no intermediate shifts are used). At 3.84Mcps TDD, either:

· all 8 possible main shifts are used; or 

· only 4 of the 8 possible main shifts are used (the odd ones) and another 4 midambles are created from time-inverted versions of the basic midamble code. This midamble construction allows for longer channel estimates to be derived from PRACH midambles. Note that the time-inverted midambles do not correlate significantly with the basic midambles.

At 7.68Mcps TDD, in order to support an increased number of simultaneous PRACH users, it should be possible to support up to 16 PRACH per timeslot. It is proposed that the midambles used for the PRACH at 7.68Mcps TDD are formed from a single construction: by the use of the K’ = 8 possible main shifts of the basic midamble code and from 8 shifts of time-inverted basic midamble codes (giving a total of 16 possible midambles: m1(1) … m1(8) from main shifts and m2(1) … m2(8) from shifts of time-inverted basic midamble codes).
The proposed midamble construction at 7.68Mcps allows the same channel estimation window to be used at 7.68Mcps as at 3.84Mcps TDD (i.e. the time extent of the channel impulse response that can be used in the PRACH detector is the same at 7.68Mcps as at 3.84Mcps TDD: the extent in terms of number of chips in the channel impulse response is greater at 7.68Mcps than at 3.84Mcps).
TS25.221 [1] states that for 3.84Mcps TDD, use of the odd midamble shifts and time-inverted basic midamble codes allows for large cells to be supported while the use of the 8 possible main shifts is appropriate for smaller cells. Advanced PRACH receiver algorithms [2] allow large cells to be supported with either method of midamble generation. Hence the proposed construction of PRACH midambles is applicable to both large and small cells when advanced PRACH receiver algorithms are supported by the Node B. Note that in any case, the PRACH (channelisation codes and hence midambles) that are used in the cell are configured by UTRAN, thus UTRAN is able to adapt the use of PRACH to deployment specific scenarios.
The proposed association between midambles and channelisation codes is based on the association used at 3.84Mcps TDD (copied below):

The generic rule to define this association is based on the order of the channelisation codes cQ(k) given by k and the order of the midambles mj(k) given by k, firstly, and j, secondly, with the constraint that the midamble for a spreading factor Q is the same as in the upper branch for the spreading factor 2Q. The index j=1 or 2 indicates whether the original basic midamble code  (j=1) or the time-inverted basic midamble code is used (j=2). Figure 6.4.3.1.1 shows the association between midambles and channelisation codes for PRACH.

This rule generates the [normative] association between midambles and channelisation codes defined by Figure 1.

[image: image1]
Figure 1 - [normative] association of midambles to channelisation codes for PRACH in the OVSF tree
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4 Text Proposal

It is proposed to capture the PRACH aspects discussed in section 1 of this Tdoc in the RAN1 TR and TS.
4.1 Text Proposal for TS25.202

<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>

6.x
Mapping of transport channels to physical channels

The mapping between the RACH transport channel and the PRACH physical channel is identical to the mapping at 3.84Mcps TDD.

6.3
Midambles

[Editor’s note: describes issues related to midambles: construction method for midambles, association between midambles and channelisation codes etc.]. 
For RACH, up to 16 midambles and channelisation codes may be supported. The training sequences, i.e. midambles, of different users active in the same time slot are time shifted versions of a basic midamble code, m1, or a second basic midamble code, m2, which is a time inverted version of the basic midamble code m1. A fixed association exists between PRACH midambles and channelisation codes. 
<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>

4.2 Text Proposal for TR25.809

<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>
6.3
Mapping of transport channels to physical channels for the 7.68 Mcps option

[Editor’s note: relates to section 6 of TS 25.221].
6.3.2.4
The Random Access Channel (RACH)

The RACH has timeslot related interleaving only and is mapped onto PRACH. The same slot may be used for PRACH by more than one cell. Multiple transmissions using different spreading codes may be received in parallel. More than one slot per frame may be administered for the PRACH. The location of slots allocated to PRACH is broadcast on the BCH. The PRACH uses open loop power control. The details of the employed open loop power control algorithm may be different from the corresponding algorithm on other channels.
<<<<<<<<<<<<<<<<<<<<<<<<< NEXT SECTION >>>>>>>>>>>>>>>>>>>>>

6.4
Midambles

[Editor’s note: details basic midamble codes for 7.68Mcps option (cf section Annex A of TS 25.221) and signalling number of channelisation codes for the downlink common midamble case (cf Annex B of TS 25.221)].

6.4.1
Training Sequences

6.4.1.1
Training Sequences for non-PRACH physical channels

[Editor’s note: relates to section 5.2.3 of TS25.221].

6.4.1.2
Training Sequences for PRACH physical channels

The training sequences, i.e. midambles, of different users active in the same time slot are time shifted versions of a basic midamble code, m1, or a second basic midamble code, m2, which is a time inverted version of the basic midamble code m1. The basic midamble codes for burst type 3 are shown in section 6.4.2. The necessary time shifts are obtained by choosing all k=1,2,3...,K’. Different cells use different periodic basic codes, i.e. different midamble sets.
6.4.2
Basic Midamble Codes

[Editor’s note: details basic midamble codes for 7.68Mcps option (cf section Annex A.1 and A.2 of TS 25.221)].

6.4.3
Association between midambles and channelisation codes

[Editor’s note: Describes association between midambles and channelisation codes for PRACH and non-PRACH physical channels].

6.4.3.1
Association for non-PRACH physical channels

[Editor’s note: relates to section A.3 of TS25.221].

6.4.3.2
Association for PRACH physical channels

For the PRACH the fixed association between a training sequence and associated channelisation code is defined in figure 6.4.3.1.1. In this figure, midamble  mj(k)  is formed from the kth shift of the original basic midamble code (j=1) or of the time-inverted basic midamble code (j=2). 


[image: image2]
Figure 6.4.3.1.1: Association of midambles to channelisation codes for PRACH in the OVSF tree
6.4.4
Signalling of the number of channelisation codes for the DL common midamble case

[Editor’s note: relates to Annex B of TS25.221].

<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>
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