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1
Introduction

During the RAN plenary meeting #62, a new WI [1] was agreed, aim of which is “to address the increase of system information without negatively affecting the end-user performance” and “to offload the current BCH”.  The WI states that solutions should be carefully evaluated, whereupon one needs to consider existing solutions already adopted for the legacy BCH channel.

In this paper we present a general analysis and comparison of utilizing design of existing P-CCPCH and S-CCPCH channels, and also present some thoughts on HS-PDSCH option. 

2
Physical channel design 

Referring to Table 1 below, we present first a general comparison of P-CCPCH, S-CCPCH and HS-PDSCH options by means of listing their basic properties that govern how many bits for the system information frame we might have. The P-CCPCH column reflects design of the legacy system information channel that allows to send 540 raw bits in the 20ms TTI. It bears mentioning that P-CCPCH design does not utilize 2 bits from every slot in a frame, but time-divides the channel power with SCH. On the contrary thereto, this is not the case for the existing S-CCPCH design with the slot format #0 that has no TFCI or pilot bits. Thus, if we adopt the S-CCPCH design for a new system information channel, then it will result in more raw bits available, 600 bits as opposed to 540 bits in the P-CCPCH case. In Table 1 we also present how many bits we can have at the information level if we keep all other parameters same as for the existing BCCH/BCH/P-CCPCH system and don’t touch the HS-DSCH processing chain, e.g. convolution 1/2 coding for BCH and turbo 1/3 coding for HS-DSPCH.

Table 1: Comparison of different physical channels. The fields marked with (*) indicate that various design choices are conceivable

	Parameter 
	P-CCPCH
	S-CCPCH
	HS-PDSCH

	TTI duration
	20ms
	20/10* ms
	2ms

	Spreading factor
	256
	256/128*
	16

	Repetition 
	No
	Yes/No
	Yes/No

	TTI raw bits
	540
	600
	960

	Coding
	Convolution 1/2 
	Turbo 1/3

	CRC size
	16
	16

	CRC and tail bits after encoding
	2*(16+8)
	3*(16+4)

	TB size
	246
	246/276*
	246/300*


At the moment the HS-PDSCH option has a few unknowns making its comparison to other options somewhat cumbersome. Since the HS-PDSCH TTI is fixed to 2ms and has a spreading factor of 16, it is likely that the network has to apply repetition(s) to ensure the same link performance as P/S-CCPCH. Thus, the first question to answer is how many repetitions we need, which will in turn impact and/or depend on which transport block size we choose and what transmission power we assume. 

Referring back to Table 1 and our considerations regarding the P-CCPCH and S-CCPCH options, it bears mentioning that while adopting an approach with 600 raw bits per TTI at the physical layer, the following two sub-options can be considered:

· Use increased transport block size of 276 bits as presented in Table 1. It will allow for a larger TB size with roughly same instantaneous transmit power as P-CCPCH.

· Keep the same transport block size of 246 bits. Since there are more raw bits available, one can consider applying convolution 1/2 coding with repetition or convolution/turbo 1/3 coding with puncturing. Using all the physical layer symbols (as opposed to P-CCPCH using 9 out of 10 symbols) in transmission will allow for using lower transmission power to achieve the same requirements as for legacy BCH. 

· Consider other TTI lengths than 20 ms for S-CCPCH-like design that allows balancing information bit rate, transmit power, interleaving gain and code space utilization.    

3
Conclusion

In this discussion paper we have highlighted a few general aspects of a physical channel design for a new system information channel. The main comparison was presented for P/S-CCPCH options versus an approach based on HS-PDSCH. Even though it is possible to adopt technically HS-PDSCH, there will be a need to apply a certain number of repetitions, which at the end might not be that different from P/S-CCPCH in terms of required power needed to ensure the same BLER. As for  P/S-CCPCH, we have presented a few alternatives that differ in terms whether we increase the transport block size or keep the same transport block size with rate matching. Nevertheless, those differences can be considered quite marginal when compared to amount of work required for HS-PDSCH.

Proposal: Consider P/S-CCPCH as a baseline for further discussion on the physical channel design for the secondary BCH channel.
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