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1 Introduction
In RAN#62 meeting, a new Work Item: Enhanced Broadcast of System Information has been approved [1]. The objective of this Work Item is two-fold: on one hand, to address the increase of system information capacity without negatively affecting the end-user performance, on the other hand, to offload the current BCH load.
The work Item also gives the following criteria in designing the new broadcast channel:
· Overhead needs to be reduced/limited.

· Reutilization of current mechanisms should be considered,
· Physical channels which can be considered are P-CCPCH, S-CCPCH or HS-PDSCH

· Solutions should co-exist with current BCH i.e. current BCH should still be used by legacy UEs and carry Release 12 and onwards signalling.

Other secondary aspects may be taken into account if the benefits outweigh the complexity e.g. power consumption reduction.
One possible solution is to introduce the second physical channels to offload the current BCH, which is named the second BCH channel here. The second BCH channel can be P-CCPCH, S-CCPCH or HS-PDSCH. In this contribution, the possible impacts of the second BCH channel are investigated and some proposals are suggested.
2 Discussion
The Primary CCPCH is a fixed rate (30 kbps, SF=256) downlink physical channels used to carry the BCH transport block. The Primary CCPCH is not transmitted during the first 256 chips of each slot. Instead, Primary SCH and Secondary SCH are transmitted during this period [2].

To meet the coverage requirement, the P-CCPCH usually consumes quite large power, e.g. 6% or 10% of the total downlink power in the cell.

The BCH transport block is transparently transmitted in RLC-TM and MAC-b entity. It is the RRC to ensure that a 246-bits transport block can be constructed in one TTI through segmentation and concatenation.
The network will send the specific location of every segments of the SIB according to the scheduling info in MIB/SB, and the UE can obtain the required SIB according to the scheduling info to avoid unnecessary power consumption.
Based on the current scheme, we analyze the three choices in the following chapters. 

2.1 P-CCPCH as the physical bearer for second BCH channel
· Impact to RAN1

When P-CCPCH is introduced as the second BCH channel, an OVSF code needs to be occupied to carry the system information when the second BCH channel is enabled. The impact needs to be evaluated in RAN1. Meanwhile, the RAN1 also needs to decide the slot format of the second BCH channel.
Considering the coverage of broadcast channel, the second P-CCPCH channel should consume the same power as current P-CCPCH. Power consumption will impact the cell capacity of the cell.
· Impact to RAN2

From high layer point of view, all of the current scheme can be reused. For example, the RRC/RLC/MAC-b is still used to deal with the BCH transport block. It is the RRC to ensure the size of the transport block to meet the requirement. Scheduling info is given to indicate the specific location of every segment.
Overhead reduction is needed to improve transmission efficiency.

2.2 S-CCPCH as the physical bearer for second BCH channel

· Impact to RAN1

Similar with P-CCPCH, the SF, OVSF code and power consumption should be discussed in RAN1 and the evaluation is necessary to decide whether the choice is suitable. 
When the second BCH is introduced, the possible transport channel is FACH. It is necessary to discuss whether FACH is selected or the BCH is permitted to be mapped onto S-CCPCH.
In general, different transport channels, e.g. PCH and FACH, can be multiplexed to one S-CCPCH. It should be decided whether the channel carried SIB can be multiplexed with the other transport channel. When multiplexing is permitted, the S-CCPCH selection scheme is different from today’s equal probability selection.
· Impact to RAN2

Meanwhile, how to select RLC entity also depends on the selected transport channel and the RRC function. If BCH is selected and the RRC still performs segmentation and concatenation, the RLC-TM will be selected for simplicity.
The scheduling scheme can reuse the existing one to indicate the SIBs in the new BCH channel.
In designing the channel, overhead reduction should be taken into account carefully.
2.3 HS-PDSCH as the physical bearer for second BCH channel

· Impact to RAN1

HS-PDSCH has at most 15 channelization codes for data transmission, as the second BCH channel, the OVSF should not be uniquely occupied by SIB, the assigned power depends on the network scheduling decision. When BCH transport block is sent, dedicated data packets of the UE will be impacted since enough power should be guaranteed given to SIB, hence simulations are needed to evaluate the impact to downlink throughput over HS-PDSCH.
HSDPA supports flexible scheduling which can be decided by the NodeB. When BCH is transmitted, the scheduling scheme may be different from today to keep the scheduling flexibility. It is possible that a new scheduling solution could be introduced without reutilization (reusing) the current one.

In addition, both HARQ and retransmission mechanism need detailed discussion when carrying the BCH transport block over HS-PDSCH channel. This may include how to perform re-transmission and how to deal with the HS-DPCCH feedback.
· Impact to RAN2

Selecting HS-PDSCH as the second BCH channel, it is necessary that the UE capable of receiving the second BCH channel should also support HS-DSCH reception in CELL_FACH, CELL_PCH, URA_PCH and idle mode. In this case, the UE should support enhanced CELL_FACH at least.

If specific H-RNTI is used for BCH transmission, some UE will need to monitor 3 different H-RNTI (including dedicated H-RNTI, BCCH specific H-RNTI and the new one). This requires high UE capability.
When enhanced CELL_FACH was introduced, MAC-ehs can segment and concatenate data packets which is similar with RRC/RLC does in dealing with BCH transport block. It needs further discussion which entity should perform segmentation and concatenation. 

2.4 Summary
Based on the analysis above, it can be seen that every solution will have difference with current schemes, and both physical layer and high layer will be affected. No matter which one is selected, the cell capacity will be impacted and it is hard to say which one is much better in this aspect. So it is proposed that:
Proposal1: It is proposed RAN2 to send an LS to RAN1 to evaluate the impact of adding BCH channel and which type of physical channel is much better as the bearer for the added BCH channel.

Considering RRC/RLC/MAC, the second BCH channel has lots of impact to high layers. RAN2 has to evaluate whether the benefits weigh the complexity. 
As RAN1 and RAN2 will be involved, it is proposed that:
Proposal2: It is proposed RAN2 to discuss whether RAN2 should discuss RAN2 impacts in parallel with RAN1 or, wait evaluation from RAN1 firstly.
3 Conclusion
In this contribution, we analyze the impact of introducing the second BCH channel. It is concluded that both RAN1 and RAN2 will be impacted in introducing the second BCH channel. And the complexity of the second BCH channel still needs further evaluation in different aspects.
Proposal1: It is proposed RAN2 to send an LS to RAN1 to evaluate impact of adding the BCH channel and which type of physical channel is much better as the bearer for the added BCH channel.

Proposal2: It is proposed RAN2 to discuss whether RAN2 should discuss RAN2 impacts in parallel with RAN1 or, wait evaluation from RAN1 firstly.
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