Page 1

3GPP TSG RAN1 #49-bis
R1-072728
June 25th – 29th, 2007
Orlando, USA
Agenda item:
5.3
Source: 
Qualcomm Europe
Title: 
Structure of PBCH and Location of D-BCH
Document for:
Discussion and Decision
1
Introduction
The cell search procedure for E-UTRA has been well defined according to the following steps:

· PSC detection – Step 1

· Slot and OFDM symbol timing

· SSC detection – Step 2

· Symbol timing (CP detection)

· Radio frame (10 ms) timing

· Cell ID identification

In the last RAN2 meeting, it was decided that the TTI of PBCH is 40ms and the D-BCH may be sent once every 80ms.
In this document, we propose the downlink multiplexing structures for PBCH and D-BCH.
2
PBCH
There are two possible candidates for PBCH transmission within 40 ms, as shown in Figures 1 and 2. In both options, PBCH is transmitted in subframe #0 of the 4 possible radio frames within 40 ms.
[image: image1.jpg]40 ms

(8, fia} {O) 3,

(6L, &8} (&) 35

(8L (se} (O} AE,

(ot (18] {O) aE

10 ms

10 ms

10 ms

10 ms





Figure 1

Option I
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Figure 2

Option II
Within subframe #0, there are several ways of multiplexing PBCH with CCFI, ACKCH, PDCCH, PDSCH, PSC and SSC. Options A and B for short CP are shown in Figure 3 and 4 respectively.

We observe that option A does not allow for any time for switching to a subsequent uplink subframe in TDD systems. On the other hand, option B allows approx. 357 µs switching time.
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Figure 3

Option A – Short CP
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Figure 4

Option B – Short CP
For long CP, there are several possible variants of option B.
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Figure 5

Option B0 – Long CP
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Figure 6

Option B1 – Long CP
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Figure 7

Option B2 – Long CP
Option B0
· Allows for 333 µs switching time to a subsequent uplink subframe
· Restricts PDCCH plus ACKCH duration to 2 OFDM symbols
Option B1
· Allows for 333 µs switching time to a subsequent uplink subframe
· Allows PDCCH plus ACKCH duration of more than 2 OFDM symbols if system bandwidth is greater than 1.08 MHz
· Uneven multiplexing structure of PDCCH and ACKCH
Option B2

· Reduces the switching time to a subsequent uplink subframe to 250 µs
· Allows PDCCH/ACKCH duration of 3 OFDM symbols
3
D-BCH
The D-BCH contains system information from BCH TrCH that is mapped to PDSCH. According to RAN2, the D-BCH can be transmitted as infrequently as once every 80ms.
Once the UE decodes PBCH, it knows:
· 10 ms radio frame boundary

· 40 ms PBCH boundary

· Primitive system information such as system bandwidth

However, the UE does not know the location of D-BCH in time. To simplify the structure, one can transmit D-BCH in subframe #5 of each radio frame, as shown in figure 8.
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Figure 8

Proposed multiplexing structure of D-BCH
Note that subframe #5 is already used for DL transmissions only since it contains PSC and SSC. Using any other subframe for DL transmission further restricts the UL/DL configuration for TDD.
Further, given that the CP duration of subframe #5 is unknown to the UE, to avoid any blind detection, one can mandate that the CP duration in subframe #0 and subframe #5 is the same. Note that it has already been agreed that subframe #0 never carries MBSFN data. With the proposed structure, subframe #5 also never carries MBSFN data.
Given that the D-BCH is mapped to PDSCH, the frequency location can be indicated using the corresponding PDCCH.
4
Summary

We propose the following multiplexing structure for PBCH:

· Time multiplexing structure within 40ms

· Option I

· See [1] for further details

· Time/frequency multiplexing structure within subframe #0

· Option B for short CP

· Option B0 for long CP

We propose the following multiplexing structure for D-BCH:

· D-BCH is transmitted in subframe #5

· CP duration of subframe #0 and subframe #5 is identical

· Frequency location of D-BCH (mapped onto PDSCH) indicated using corresponding PDCCH

References

[1] R1-072729, Capacity of PBCH for SIMO, Qualcomm Europe



















































PAGE  
5/5

