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1. Introduction
At the RAN1#52bis meeting in Shenzhen, consensus was reached on support for Format 1C for the Physical Downlink Control Channel (PDCCH). The remaining issue to be resolved for Format 1C is the actual resource block (RB) assignment including the transport block size (TBS). This contribution presents our views on Format 1C. 
2. Transport Block Size
At the RAN1#52bis meeting, it was agreed that the modulation and coding scheme (MCS) in Format 1C, i.e., for the dynamic Broadcasting Control Channel (BCCH), paging, and Random Access Channel (RACH) response, is signaled using 3-bit control information. In this section, we discuss the TBS necessary for the dynamic BCCH, paging, and RACH response.
2.1. Dynamic BCCH
The TBS for each system information block for the system information ranges from approximately 150 to 1200 bits [1]. Consequently, our recommendation for the TBS for the dynamic BCCH is 150, 300, 450, 600, 900, and 1200. In addition, to support the Earthquake and Tsunami Warning System (ETWS), which is being discussed in RAN2 [2], the possibility for large TBS such as 5000 and 10000 bits should be taken into account for the dynamic BCCH. It should be noted that the large TBS such as 5000 and 10000 should be considered only in the system bandwidths of 5 MHz or wider.
2.2. Paging
The TBS for a paging message to each UE is approximately 60 bits [3]. Since 4 paging messages can be accommodated in one Secondary Common Control Physical Channel (SCCPCH) code channel every 10 msec and according to the common test scenario for UMTS [4], more than 4 paging messages should be accommodated every TTI taking into account the wider system bandwidths and potential increase in the use of the paging messages in the LTE. Our recommendation for the TBS for paging is 60, 120, 180, 240, 360, 480, 600, and 720 bits.
2.3. RACH Response
The TBS for a RACH response to each UE is 56 bits [5]. Since the RACH is employed as a response to the paging, at least the same number of the RACH response messages as that for the paging messages should be supported. Furthermore, considering the data resuming in the downlink, uplink, and in handovers, the RACH will be employed more frequently. Our recommendation for the TBS for the RACH response is 56, 112, 168, 224, 336, 448, 672, and 896 bits.
From a flexible operation viewpoint, a TBS table should be defined for each of the dynamic BCCH, paging, and RACH response, since they can be distinguished by the cell radio network temporary identifier (C-RNTI). Our recommendations are summarized in Table 1.
Table 1 – Recommended TBS
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3. Resource Block Assignment Information
3.1. Requirement for Resource Block Assignment Information

The RB assignment is associated with physical resource mapping and channel coding rate (repetition) for the PDCCH. The requirements for the RB assignment information are as follows.

· Required reception quality should be achieved at the cell edge, that is, a sufficiently lower channel coding rate should be applied.
· It should be possible to parameterize the channel coding rate (repetition) according to, e.g., the inter-site distance.

· Sufficient diversity gain should be obtained within the system bandwidth.
· The control signaling overhead should be minimized, that is, the number of possible physical resource mappings including the channel coding rate should be as low as possible.
· It should have affinity with the DL-SCH RB assignment for other data transmissions.
· Collisions among the dynamic BCCH, paging, and RACH responses should be avoided.
3.2. Proposed Resource Block Assignment Information

In order to achieve the sufficient diversity gain and have an affinity with the DL-SCH RB assignment, the reuse of distributed virtual resource block (DVRB) mapping is beneficial. In the DVRB mapping, the information of starting position and the number of RBs are required.
· Starting position

As discussed in Section 2, the TBS of the dynamic BCCH is larger than that of the paging and RACH response. In addition, at the RAN1#52bis meeting, retransmission sequence number (RSN) field is assumed to be 2 bits to apply time diversity for the dynamic BCCH. However, it will not be necessary for the paging and RACH response.
Taking them into account, we propose that the 2-bit RSN fields can be reused for starting position for the paging and RACH response. Therefore, additional flexibility for 2 bits can be used for the paging and RACH response compared to BCCH. Figure 1 shows one example assuming the dynamic BCCH starts at the 0-th DVRB.
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Figure – 1 Example of RB assignment information
· Number of RBs
5 bits RB assignment can be used to signal the number of resource blocks. Further bit reduction from 5 bits is FFS.
4. Number of Bits for Format 1C

Based on the discussion above, example of our recommendation values are summarized in Table 2.
Table 2 – Example of recommended number of bits for Format 1C
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5. Conclusion

This contribution presented our views on PDCCH Format 1C for the dynamic BCCH, paging, and RACH response, respectively. The TBS should be determined by RAN2 finally, but the recommendations in this contribution should be taken into account in the RAN1 discussion.
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