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1 Introduction
An LS on mobility support for low complexity MTC UEs and MTC coverage enhancement was discussed at the last RAN2 meeting, and the reply LS [1] [2] asks RAN1 to consider keeping the current limit of 2216 bits of the BCCH TB size for new category UEs. 
The cost analysis considering a TBS reduction to 1000 bits as in the WID [3] resulted in cost savings in “turbo decoding”, “HARQ buffer” and “UL processing” blocks. Given the spirit of the analysis in TR36.888 [4], any TB should be restricted to 1000 bits. Simultaneous reception should also naturally not increase the cost beyond the expected 6 PRB of received bandwidth or 1000 bits of a DL-SCH transport block in a subframe. 
This contribution will further analyze this issue from a RAN1 perspective as well as the issue whether simultaneous reception of common messages and unicast data is required.
2 TBS for new UE category

RAN2 discussed the TBS issue for BCCH and stated that only SIB5 could be larger than 1000 bits depending on the number of carriers, but if the maximum TBS for BCCH is confirmed to be 1000 bits, one solution could design a SIB5bis which contains only a subset of the inter-frequency information under the restriction, for example, only including two inter-frequency information in SIB5bis which would be under 1000 bits. Even if the network broadcasts a SIB5 with more than 1000 bits and there is no SIB5bis, new category UEs would not be able to read SIB5 successfully and in this case the UE could still work on existing cell selection rather than cell reselection. Note that with the studied MTC applications in the TR so far, limited mobility and even more limited mobility when UEs are in need of coverage enhancement is acceptable, so just having cell selection or cell reselection with fewer cells considered may not be a serious restriction. On the other hand, the sizes of the SIBs other than SIB5 are still far from the top limit of 1000 bits, which are spacious for future extensibility.

From a RAN1 perspective, a TBS beyond 1000 bits for BCCH is not attainable for a 1.4 MHz bandwidth carrier given the performance requirement, although it was specified the maximum size a SIB can take is 2216 bits when format 1A DCI is used for scheduling. The allowable maximum TBS conveyed in 6 PRBs by QPSK modulation is 936 bits, and TBS of 2216 bits by QPSK modulation at least needs 14 PRBs according to the TBS table in TS 36.213 [5]. In addition, increasing the maximum TBS from 1000 to 2216 bits which TBS could be attained on at least the 3 MHz bandwidth carrier, the overall cost savings will drop due to bandwidth and buffer size increases. 
When looking only at the bandwidth reduction technique, there is a substantial cost saving loss for increasing the bandwidth of 1.4 to 3 MHz, i.e., about 8%, which is from the reduced post-FFT buffer and the loss of “turbo decoding” and “HARQ buffer” savings from TBS reduction. However, this loss is mitigated to a large extent when the cost reduction techniques are combined. The post-FFT buffer is further reduced by 50% for single receive antenna chain, which makes the difference between 1.4 and 3 MHz about 0.5%. The cost saving for “turbo decoding” and “HARQ buffer” is calculated based on 10296 bits, and is dominated by the peak data rate reduction to 1000 bits (or 2216 bits). The difference in overall savings is on the order of 2%. Therefore, there may be a 2-3% reduction in cost savings for allowing 2216 bits and 3 MHz bandwidth.
Overall, if keeping the current TBS limit, RAN2 is expected to develop a solution for SIB5; otherwise, RAN2 work is not envisioned and cost savings will drop 2-3%. 

Proposal 1: It is feasible to keep the current 1000 bits TBS limit. However, if the limit is increased then both the TBS and the PRB limit should be increased, e.g., 2216 bits and 15 PRBs.
3 Simultaneous reception
Some downlink “Reception Type” combinations were specified for normal LTE UEs in [6], i.e., the possible combinations that can be received in parallel in the downlink in the same subframe by one UE. In the same subframe, UEs in RRC_IDLE shall support any combination among PBCH, SIB and Paging, and UEs in RRC_CONNECTED shall support any combination among PBCH, SIB and dedicated data.
For new category UEs, the maximum bandwidth or number of PRBs to carry the downlink data transmission in one subframe is within 1.4 MHz if not increasing to 3 MHz, so UEs are not able to simultaneously receive the downlink combinations of PBCH with any other downlink. If SIB and Paging were scheduled in the same subframe within the 1.4 or 3 MHz bandwidth for the new category UEs, the coverage of SIB or Paging will be smaller than that for the normal UEs when sharing the same wideband carrier. Hence, new category UEs may always need coverage enhancement to keep the same coverage as the legacy UEs. 

Moreover, new category UEs are supposed to be low cost and low complexity. Simultaneous reception would increase complexity compared to the case of receiving only one downlink, including decoding two PDCCHs and two PDSCHs when SIB is transmitted simultaneously with Paging or UE dedicated data. The case would be worse when receiving combinations of three downlink transmissions.  
New category UEs without coverage improvement

If the new category UEs are not required to simultaneously receive downlink combinations, the eNB could transmit only one downlink transmission to a specific UE to eliminate the possibility of missing one downlink reception in the simultaneous transmission cases. Alternatively, it is up to eNB implementation to schedule downlink transmissions simultaneously, but UEs could decide to receive one of them when being scheduled simultaneously based on the priorities of the downlink transmissions. For example, when UEs in RRC_IDLE state have to obtain SIB and Paging is transmitted simultaneously in the same subframe, UEs could try to decode SIB by high priority and discard Paging. The latency would be longer if discarding Paging, though UEs could still be paged on the next paging occasions. It is not a significant issue for delay tolerant MTC applications. 
New UE category UEs within coverage enhancement mode

However, for the new category UEs within the coverage enhancement mode if simultaneous receptions are not required and if eNB schedules simultaneous transmissions, there may be a concern that resources in a bundle of TTIs would be wasted if the downlink was discarded by lower priority. Hence, UEs is only expected to receive only one downlink per subframe. Common messages including PBCH, SIB and Paging would probably be transmitted in the predefined occasions and resources for coverage enhancement, and eNB could accordingly schedule the dedicated data to avoid colliding with common messages in the same subframes to ensure UEs would not have to drop one downlink to eliminate resource wastes. 
This issue is also analyzed in the RAN2 contribution [7], and the same proposal is presented as following:
Proposal 2: New category UEs are not required to support simultaneous reception of downlink “Reception Types” as defined for other categories UEs.
4 Conclusions

This contribution clarifies the TBS restriction for new category UEs from RAN1 perspective, and analyzed if UEs are required to simultaneously receive the downlink combinations when UEs are within or without coverage enhancement mode, which leads the following proposals: 
Proposal 1: It is feasible to keep the current 1000 bits TBS limit. However, if the limit is increased then both the TBS and the PRB limit should be increased, e.g., 2216 bits and 15 PRBs.
Proposal 2: New category UEs are not required to support simultaneous reception of downlink “Reception Types” as defined for other categories UEs.
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