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Discussion and Decision
1. Introduction

The work item of Enhanced Broadcast of System Information was agreed in the RAN#62 meeting [1]. The objective of this Work Item is twofold: on the one hand, to address the increase of system information without negatively affecting the end-user performance, on the other hand, to offload the current BCH. An alternative solution related to RAN1 is to introduce an additional physical channel carrying BCH2, which can be considered are P-CCPCH, S-CCPCH or HS-PDSCH.
At RAN1#76 meeting, it was agreed that the physical channel carrying BCH2 is S-CCPCH using spreading factor of 256. In this contribution, we provide considerations on S-CCPCH design carrying BCH2 based on the following conclusions made [2]:
· Working assumption: TTI length is 10/20ms.

· To discuss in next meeting: configurability of which code, TBS and number of TB sizes.

2. Discussion
The general principal is to reuse the legacy design of S-CCPCH as much as possible to align with the existing P-CCPCH. The general parameters of existing P-CCPCH are listed in Table. The S-CCPCH carrying BCH can be configured with the parameters listed in Table 1, since the legacy design of S-CCPCH already supports these configurations. 
Table 1: General parameters of P-CCPCH
	parameters
	P-CCPCH

	TTI
	20ms

	Spreading Factor
	256

	TBS
	246

	CRC size
	16

	Coding
	Convolution 1/2

	Repetition
	No

	Tx Diversity Mode
	STTD


Detailed analysis on TTI length, TB size, slot format and channelization codes can be found below.
· TTI Length
It was mentioned that having significantly shorter transport block reduces the risk for excessive padding [3]. It means the system information message on BCH2 will be divided into several parts mapped to shorter transport blocks. Then TTI lengths other than 20 ms (e.g. 10 ms) for S-CCPCH may be considered. However, the correct probability of received overall system information message will be decreased as the number of transport blocks increases, since the system information message is received correctly only when all the shorter transport blocks are received correctly. In addition, a large amount of simulation work is required to find several proper TFCs, aiming at the same coverage as P-CCPCH. Considering complication, there would be no need and motivation to use shorter transport block and shorted TTI length than 20ms.
· TB Size
The TB size transmitted on P-CCPCH is 246 bits. Considering the P-CCPCH is not transmitted during the first 256 chips of each slot, the TB size transmitted on S-CCPCH could be extended to 276 bits, assuming the first 256 chips of each slot will be occupied on S-CCPCH. However, new simulation work is needed to ensure the same coverage of 276bit S-CCPCCH as P-CCPCH, since the SINR is non-linear to TB size in a certain BLER. In addition, the PDU size in higher layers has to be extended to 276 bits, which may cause additional work in higher layer specification.
Alternatively, keeping the same TB size of 246 bits transmitted on S-CCPCH is foreseen to have a little larger coverage than P-CCPCH with the same Tx power. There would be no need to re-evaluate the performance. In addition, the PDU size in higher layers can be kept unchanged so that the only change is different physical channel mapping.
· Slot format for spreading factor equal to 256

There are four slot formats configurable for S-CCPCH in case of spreading factor equal to 256. There is no need for TFCI and pilots, since a fixed TFC is used for BCH and CPICH can be used for demodulation. Slot format 0 is then a good option for S-CCPCH carrying BCH2 (see Table 2).

Proposal 1: Reuse the same parameters of P-CCPCH in Table 1 for S-CCPCH carrying BCH2.

Proposal 2: Slot format 0 is used for S-CCPCH carrying BCH2.

Table 2: S-CCPCH Slot Format
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Frame
	Bits/ Slot
	Ndata1
	Npilot
	NTFCI

	0
	30 
	15
	256
	300
	20
	20
	0
	0

	1
	30 
	15
	256
	300
	20
	12
	8
	0

	2
	30 
	15
	256
	300
	20
	18
	0
	2

	3
	30 
	15
	256
	300
	20
	10
	8
	2

	4
	60 
	30
	128
	600
	40
	40
	0
	0

	…
	…
	…
	…
	…
	…
	…
	…
	…


· Channelization code
BCH2 does not need to transmit continuously or standalone. If BCH1 becomes full, BCH2 could be activated by means of indication on BCH1. With the indication on BCH1, the UE does not need to always monitor the S-CCPCH carrying BCH2 and NodeB can allocate the channelization code not used for BCH2 for other use. The channelization code used for S-CCPCH carrying BCH2 could be configurable for flexibility. 
Proposal 3: BCH2 is activated by means of indication on BCH1.
Proposal 4: The channelization code used for S-CCPCH carrying BCH is configurable.

3. Conclusion
In this contribution, we provide considerations on S-CCPCH design carrying BCH2 with the intention of reusing the legacy design of S-CCPCH as much as possible to align with the existing P-CCPCH. It is proposed:
Proposal 1: Reuse the same parameters of P-CCPCH in Table 1 for S-CCPCH carrying BCH2.

Proposal 2: Slot format 0 is used for S-CCPCH carrying BCH2.

Proposal 3: BCH2 is activated by means of indication on BCH1.

Proposal 4: The channelization code used for S-CCPCH carrying BCH is configurable.
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