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1 Introduction
RAN1 received an LS from RAN2 on PDCCH format for DL data arrival [1]. In the LS, it is described that RAN2 decided to use the DCI format 1C for DL data arrival. This means that the PDCCH for DL data arrival is transmitted in the common search space. Actually, RAN1 sent LS [2] to RAN2, which informs them that either format 1C or 1A is possible for DL data arrival. However, after sending the LS to RAN2, email discussion in RAN1 reflector in May (after Kansas City meeting) concluded to use format 1A in the UE specific search space for DL data arrival, since the common search space would not have enough space to accommodate the PDCCH for DL data arrival. 

In this contribution, we discuss the common search space issue and a possible way forward. 

2 Discussion 

The common search space consists of 16 CCEs and the possible aggregation levels are 4 and 8. Four blind decodings for a CCE aggregation level of 4 and two blind decodings for a CCE aggregation level of 8 are assumed. Since the search space for a CCE aggregation level of 4 and that for a CCE aggregation level 8 are overlapping, possible combinations in the common search space are as follows: 

- two PDCCHs with 8-CCE 

- one PDCCH with 8-CCE and two PDCCHs with 4-CCE

- four PDCCHs with 4-CCE 

The common search space is shared among: 

- DCI format 1C/1A for dynamic BCCH

- DCI format 1C/1A for paging

- DCI format 1C/1A for random access response

- DCI format 3/3A for power control command

- DCI format 0 or 1A if available UE specific search space can not be found
For sufficient coverage, a CCE aggregation level of 8 is likely to be used for dynamic BCCH and paging because these channels would need to support a larger coverage than only the cell edge because of cell reselection delay. In addition, it is necessary to support multiple RACH Reponses in a single subframe in response to RACH preambles transmitted in different subframes. Therefore, there would be no room to accommodate additional PDCCHs in the common search space, i.e. adding PDCCH for DL data arrival would result in the further lack of resources in the common search space. 

Therefore, if format 1C is used for DL data arrival, it could be transmitted in only a limited number of subframes in which sufficient common search space is available. This could cause unacceptable delay. Therefore, an extension of the common search space would be necessary in this case. An example is a non‑overlapping common search space for CCE aggregation levels of 4 and 8 [3]. 

On the other hand, if format 1A in the UE-specific search space is used for DL data arrival, the overhead is increased. However, since the PDCCH for DL data arrival is transmitted to a UE in an RRC_CONNECTED state, a very low coding rate would not be necessary. Therefore, the overhead may be acceptable. 

3 Conclusion
In this contribution, the issue on common search space when PDCCH format 1C is used for DL data arrival is pointed out. Although RAN2 decided to use PDCCH format 1C for DL data arrival, we would like to discuss in RAN1 whether the common search space issue as pointed out herein should cause RAN1 to reconsider this decision. 
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