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1. Introduction
In the reply LS from RAN 2 [1], the impact of restrict BCCH transport block size to 1000 bits has been analyzed and RAN 2 asked RAN 1 to:
To RAN WG1:

Since accepting a 1000 bit limit might put restrictions on the extensibility of these SIBs in the future and considering the feedback above, RAN WG2 would like to ask RAN WG1 to consider keeping the current limit of 2216 bits for the BCCH TBS size within the work on Low complexity MTC UEs. 
The issues of simulataneous reception of common messages and unicast channel were raised by Panasonic in email discussion [2]. With the maximal TBS size restriction, there may be a problem for UE to simulataneously receive common message and unicast data. In this paper, the TBS restriction for BCCH, as well as the simultaneous reception issue, is discussed.  
2. Maximum TBS 
In low cost MTC SI phase,  the cost reduction of restrict TBS size of 1000 bits was studied and about 10.5%~21% relative cost savings can be obtained [3]. The cost reduction came from Turbo decoding, HARQ buffer and UL processing block. In SI phase, BCCH has not been considered. In WID [4], the new UE category for MTC supports the capability of  “downlink and uplink maximum TBS size of 1000 bits”. Since BCCH is also transmitted in DL-SCH transport block, 1000 bits restriction will have impact on SIB transmission or reception. For example, SIB5 can be larger than 1000 bits depending on the number of carriers (and e.g. black lists).  Some solutions have been provided in the reply LS from RAN 2 [1] such as defining a SIB5bis which contains only a subset of the inter-frequency information. However, this would increase the overhead.
Extending maximum DL TBS size is another way to avoid this issue. Extending maximum DL TBS size from 1000 bits to 2216 bits will affect the cost reduction in the following aspects.
· Turbo decoding (5%~15% of BB cost): 1000 bits can have 90% cost reduction on Turbo decoding. Supporting 2216 bits only provides about 78% cost reduction of Turbo decoding module, which is about 0.36% ~ 1.08% difference of the reference UE modem’s total cost.
· HARQ buffer (10%-15% of BB cost): 1000 bits can provide 90% cost reduction on HARQ buffer, while 2216 bits can only provide about 78% cost saving. The difference is about 0.72% ~ 1.08% of the reference UE modem’s total cost. 
The total cost difference from “Turbo decoding” and “HARQ buffer” by extending maximum DL TBS size from 1000 bits to 2216 bits is about 1.08% ~ 2.16% of the reference UE modem’s total cost. Considering that the cost saving on “Turbo decoding” and “HARQ buffer” from single Rx or BW reduction to 1.4MHz is ~57%, which is smaller than the cost reduction by restricting maximum TBS size, i.e., ~78%, the one with the largest saving should dominate (i.e., “no double counting”) [5]. That is, the cost difference will directly impact the total cost reduction even combining with single Rx and BW reduction, and it is 1.08%~2.16% when extending maximum DL TBS size from 1000 bits to 2216 bits. For example, if the reference UE modem cost is $10, the low cost MTC modem with 1000 bits is about $5 (~50% reduction not including HD-FDD [3]) and about $5.1~$5.2 with 2216 bits. The cost increase is acceptable given the benefit of no impact on RAN 2 specification or mobility performance. In addition, there is no need to extend maximum TBS for uplink. 
Observation #1: Extending maximum downlink TBS from 1000 bits to 2216 bits incurs about 1.08%~2.16% cost increasing (relative to that of the reference LTE modem).
Proposal #1: Extend the maximum downlink TBS size from 1000 bits to 2216 bits to remove any restriction on SIB.
3. Simultaneous reception
Even extending maximum downlink TBS size to 2216 bits, there still may have some problems on simultaneous reception of common message (SIB, RAR, and paging) and unicast data. Reducing DL bandwidth to 1.4MHz can also result in some potential restriction on simultaneously reception of common messages and unicast channel. Several cases have been discussed in RAN 1 email discussion and in [6]. 
Paging + unicast data
This case only happens in connected mode, where paging is used to indicate the change of system information. If UE skips paging, UE may not acquire the system information change. However, UE may listen to other paging message later. Or if unicast data is dropped by UE, an NACK can be transmitted to eNB so that retransmission will be triggered. As a result, it could be leave the decision up to UE’s implementation to decode paging or unicast data.
RAR+unicast data
In current system, UE is not required to decode unicast data when RA-RNTI is assigned in the same subframe [7]. As a result, there is no additional impact with maximum TBS and BW restriction. 
SIB+unicast data
If SIB and unicast is transmitted in the subframe, UE may not receive them simultaneously if the total TBS exceeds the maximum TBS or 6 PRBs. If UE drops SIB in that subframe, UE may miss the SIB or combine with previous transmissions of SIB(s) since SIB may sent a number times within SI-windows), both of which can result in SIB decoding failure. The worse case is that UE cannot decode the latest SIB and UE has to wait for the next transmission of that SI message. If UE is not at the modification period boundary, no impact is expected if UE fails to decode that SIB. If UE is just at the start of a modification period, dropping SIB will result in longer latency in SIB acquisition. In this case, UE may choose to drop unicast data to acquire SIB. Still, UE can make its choice to decode SIB or unicast data based on different situations. As a result, if MTC UE detects SI-RNTI and C-RNTI in the same subframe, it is up to UE’s implementation to decode SIB or unicast data.
For low cost MTC in coverage enhancement mode, UE may face the same situation. It can be assumed that repetition of one transport block is one “transmission” in normal coverage case. It can also be up to UE’s implementation to simultaneously receive common messages and unicast data. 
Proposal #2: It is up to UE’s implementation to handle simultaneous reception of common message and unicast data.
4. Conclusion
In this paper, we analyzed max TBS and simultaneous reception of common message and unicast channel. Some observations are made:
Observation #1: Extending maximum downlink TBS from 1000 bits to 2216 bits incurs about 1.08%~2.16% cost increasing (relative to that of the reference LTE modem).
Based on the observations and analysis, we proposed:
Proposal #1: Extend the maximum downlink TBS size from 1000 bits to 2216 bits to remove any restriction on SIB.
Proposal #2: It is up to UE’s implementation to handle simultaneous reception of common message and unicast data.
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