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1
Introduction
In R1 #49-bis, the P-BCH structure was finalized with the following characteristics:

· 40ms TTI
· Transmitted over 4 bursts in subframe #0 of 4 consecutive radio frames
· 4 symbols occupied in every subframe #0
In this document, we outline our proposed structure for dynamic BCH and the associated capacity.

2
Structure of 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 1

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.

3
D-BCH Content
The P-BCH carries the following Physical Layer parameters:

· DL system bandwidth (4 bits)

· Number of transmit antennas (2 bits)

· MBSFN related parameters (0-9 bits)

· Reference-Signal transmit power (6 bits)

· System Frame Number (SFN [10 bits])

· Scheduling information of the most frequently repeated Scheduling Unit (SU-1) [1 bit]

· Value tag(s), and CFI signaling (0-3 bits)
SU-1 is the most frequently repeated scheduling unit and contains information such as:

· RACH parameters

· MIMO/precoding parameters

· TDD configuration (subframe allocation for DL/UL)

· One or more PLMN identities
· Tracking area code, cell identity
· Cell barring information

· 1-bit for “cell reserved for operator use” per sharing PLMN (up to 6)

· 1-bit for “cell reservation extension” common for all sharing PLMNs

· Scheduling information i.e. the periodicity of the other Scheduling Units (other than SU-1)

· SIB mapping information i.e. indication in which SU the SIB is included (FFS).

An SU may be segmented, in which case segments are scheduled in subsequent consecutive subframes.

4
D-BCH Performance
In this section, we evaluate the performance of D-BCH in the following scenarios:

· SIMO (1x2) and SFBC (2x2)
· TU3 channel

· 80ms effective TTI w/ soft combining across 8 bursts

· Number of information bits = {120, 160, 200}
· Number of assigned RBs = {1, 2, 3}
· Number of OFDM symbols = 9
· Slot level frequency hopping enabled
The performance for SIMO is captured in Figure 2, while the performance for 2x2 SFBC is captured in Figure 3.
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Figure 2

D-BCH Structure
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Figure 3

D-BCH Performance – 1x2 – TU3
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Figure 4

D-BCH Performance – 2x2 SFBC – TU3
4
Observations
4.1
Supportable Payload

Based on the simulations, we observe that the number of supportable information bits using 3 RB (assuming 1% target BLER at -6 dB SNR) equals:

· SIMO (1x2) + TU3

· 120-bits
· SFBC (2x2) + TU3

· 200-bits

To increase the payload further, we need to increase the allocation to greater than 3 RBs.
However, note that for narrowband systems, the link performance of DBCH can be much worse in almost flat fading channels such as Ped-A.

4.2
Impact of TDD

For FS1, the PBCH is transmitted in 4 OFDM symbols near PSC and SSC, allowing a DL(UL switching time of 5 symbols for short CP and 3 symbols for long CP. This is shown in Figures 6 and 7.
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Figure 5

PBCH Structure – Short CP – FS1
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Figure 6

PBCH Structure – Long CP – FS1
There are three ways of transmitting D-BCH:

· Option A

· DL(UL switching time (number of symbols) indicated in PBCH

· D-BCH coded bits rate matched around the unoccupied symbols

· Option B

· DL(UL switching time not indicated in PBCH

· D-BCH coded bits not transmitted in the unoccupied symbols

· UE will typically declare erasures for these modulation symbols

· D-BCH payload indicates the DL(UL switching time (number of symbols)

· Rest of PDSCH (apart from D-BCH) rate matched around the unoccupied symbols

· Option C

· Subframe following D-BCH subframe is always configured for downlink

· D-BCH payload indicates the DL(UL switching time (number of symbols)

· PDSCH always rate matched around the unoccupied symbols

We propose to adopt Option A and signal the switching time in PBCH.
5
Summary
We propose to adopt the following principles for D-BCH transmission:
· Transmission

· Always transmitted on subframe #5 for FS1

· Always transmitted on subframe #0 of second half frame for FS2

· Frequency hopping enabled
· D-BCH rate matched around unoccupied symbols for TDD

· DL(UL switching time indicated in PBCH
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