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1 Introduction
The last RAN2 meeting has discussed the LTE BCH design [1]. The P-BCH transmission interval is 10 or 20 ms and still TBD. This paper identifies issues for consideration in deciding the P-BCH transmission interval and compares the 10 ms interval and 20 ms interval in terms of these issues.
2 Discussion
2.1 Considerations on P-BCH transmission interval
The P-BCH transmission interval has an impact on followings:
· BCH overhead
· Time to cell access
· Time that an RRC_CONNECTED UE completes measurements in case of no neighbouring cell list
· Delay in reflecting desired changes of physical layer parameters.
Following subsections evaluate impact on the above issues due to the BCH transmission interval.
2.2 BCH overhead

Table 1 shows P-BCH overhead for each P-BCH transmission interval.
Table 1: P-BCH overhead.

	Cell BW
	P-BCH transmission interval

	
	10 ms
	20 ms

	1.25 MHz
	10 %
	5 %

	5 MHz
	2.5 %
	1.25 %

	20 MHz
	0.625 %
	0.3125 %


From Table 1, the P-BCH overhead in Cell BW of 1.25 MHz is 10 %. In addition, since the LTE BCH is only a part of BCCH, the total BCCH overhead (including D-BCH) is assumed to be over 20 % or so. Normally, the total BCH overhead is modeled to be less than 10 % in UMTS (P-CCPCH Ec/Ior = -12dB is a common value used for simulations in RAN1), this BCH overhead is too large in Cell BW of 1.25 MHz.
Conclusion 1: From the perspective of BCH overhead, P-BCH transmission interval of 20 ms is preferable at least in Cell BW less than 5 MHz.
2.3 Time to cell access

If the P-BCH transmission interval is 20 ms, the time to receive BCH increases 5 ms on average compared to the P-BCH transmission interval of 10 ms. However, the assumption is that it will take over 100 ms to read the total BCCH on DL-SCH (D-BCH). Then, the increased time for cell access is marginal with 20 ms P-BCH transmission interval compared to a 10ms P-BCH transmission interval.
Conclusion 2: From the perspective of tme to cell access, P-BCH transmission interval has negligible impacts.

2.4 Time that an RRC_CONNECTED UE completes measurements in case of no NCL

Measurement quantities in LTE will be as follows [2]:
· Reference symbol signal to interference plus noise ratio (RS-SINR)
· Reference symbol received power (RSRP)
· RSRP / E-UTRA carrier RSSI
· Pathloss.
Although pathloss is not listed in [2], it may be included as a measurement quantity in LTE because pathlos is one of the measurement quantities in UMTS. If neighbouring cell list (NCL) is removed in LTE and a measurement quantity is set to pathloss, an RRC_CONNECTED UE has to read the BCCH in the measured cell to know the DL RS Tx power that is used there. It is concerned that it takes longer time to measure neighbouring cells if the transmission interval of DL RS Tx power in the BCCH is long. Therefore, if pathloss is defined as a measurement quantity, DL RS Tx power (e.g. 6 bits) should be included in P-BCH and P-BCH transmission interval of 10 ms is preferable.
Conclusion 3: If pathloss is defined as a measurement quantity, P-BCH should include DL RS Tx power and transmitted in every 10 ms.

If RS-SINR, RSRP or RSRP / E-UTRA carrier RSSI is set as a measurement quantity, a single cell individual offset (CIO) value can be generally used. However, if a normal eNB is adjacent to a pico eNB with lower Tx power as illustrated in Figure 1, an RRC_CONNECTED UE has to know a specific CIO between cells via BCCH on DL-SCH (D-BCH) or DCCH in the serving cell. Therefore, BCH transmission interval does not have impacts on measurement completion time if a measurement quantity other than pathloss is configured.
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Figure 1: UE measurement in case that normal eNB is adjacent to pico eNB.
Conclusion 4: If pathloss is not defined as a measurement quantity, P-BCH transmission interval has no impacts on the required time for measurements.
2.5 Delay in reflecting desired changes of physical layer parameters
RAN1 has been discussing IEs which should be transmitted on BCH. In particular, UL interference for open-loop TPC, category0 information and overload indicator are being considered as possible new IEs on BCH. Neccesity for each IE and transmission interval depend on RAN1 discussion.
3 Proposal

The paper discussed the P-BCH transmission interval of 10 and 20 ms.
In conclusion, we proposed to discuss which alternative is preferable.
· Alternative 1: To obtain a good tradeoff between BCH overhead, measurement delay and delay in reflecting desired changes of physical layer parameters, the BCH transmission interval is varied depending on Cell BW. E.g. 20ms P-BCH transmission interval is applied for Cell BW < 5MHz and 10ms P-BCH transmission interval is applied for Cell BW > 5MHz. In this regard, since UEs do not know Cell BW before reading BCH, UE complexity will increase.
· Alternative 2: To minimize BCH overhead and UE complexity, the P-BCH transmission interval of only 20 ms is supported. However, impacts on measurement delay and delay in reflecting desired changes of physical layer parameters should be investigated.
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