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1 Introduction
The LS from RAN2 in [1] mentions that it is possible to transmit multiple RACH Reponses in a single subframe in response to RACH preambles transmitted in different subframes. As a consequence, this requires the transmission of multiple PDCCHs with different RA-RNTIs in a single subframe. In addition, the current RAN2 specification describes the case of BCCH, Paging and RACH Response being transmitted in the same subframe. This is especially necessary for TDD. These three channels (BCCH, Paging and RACH Response) are indicated by PDCCHs of DCI format 1C located on the common search space. However, since the common search space comprises only 16 CCEs, only two PDCCHs can be transmitted if a CCE aggregation level of 8 is used.
2 Discussion 

We identify the following alternatives to solve the problem outlined above:  

Alternative 1: Extension of the common search space (for RACH response PDCCHs only)

If a UE is not required to simultaneously blindly decode with its C-RNTI (on UE specific search space) and with its RA-RNTI as proposed in [2], there is some room in the blind decoding budget. This can be used for blind decodes in the extended common search space for RACH response PDCCHs. It is sufficient that on this extended search space only RACH response PDCCHs are blindly decoded. In this case only UEs waiting for a RACH Response perform blind decodings on the extended search space in addition to the common search space.  

Table 1 number of blind decodings
	UE
	Common SS (16CCEs)
	Extended SS (16CCEs)
	UE specific SS
	Total 

	UEs waiting for RACH response
	(4+2)*2=12
	(4+2)=6
	Not needed
	18

	Other UEs
	(4+2)*2=12
	Not needed
	(6+6+2+2)*2=32
	44


Alternative 2: Non‑overlapping common search space for CCE aggregation levels of 4 and 8 

In the current specification the common search space for the CCE aggregation levels of 4 and 8 fully overlap. Therefore, if two PDCCHs with 8 CCEs are transmitted, there is no space left in the common search space. This alternative allows to transmit four PDCCHs of aggregation level 4 and two PDCCHs of aggregation level 8 in the same subframe. BCCH and paging may not be received by the best cell but RACH response is the result of cell reselection (i.e. best cell). Therefore, a possible scenario is that a 8-CCE aggregation is used for BCCH and paging and a 4-CCE aggregation is used for RACH responses (if needed power boosting is possible).

Alternative 3: Allow using format 1A (or format 1C) in the UE‑specific search space for RACH Responses based on RA-RNTI
In this case, the position of the search space is derived from the RA-RNTI using the already specified hashing function. If simultaneous blind decodings with the C-RNTI (on the UE‑specific search space) and with the RA-RNTI are not required, the number of blind decodings is not increased as described in alternative 1. In this case, since the search space for the RACH Response may overlap with the common search space (depending on RA-RNTI), the search space to multiplex RACH responses, BCCH and/or Paging may not be sufficient. PDCCH for this search space can be format 1C as normal common search space. 

If simultaneous blind decodings with its C-RNTI (on UE specific search space) and with its RA-RNTI is required, the number of blind decodings is increased regardless of the usage of format 1A or format 1C as PDCCH.

Alternative 4: No change the specification
In this case, if more than two PDCCHs are required in the common search space, CCE aggregation levels of 4 need to be used. Moreover, the RACH configuration for TDD is restricted, e.g. configurations requiring more than two RACH Responses in a single subframe are only possible using a CCE aggregation level of 4. 

3 Conclusion
This contribution points out a problem on the common search space when multiple RACH Responses need to be multiplexed with BCCH and Paging. It further outlines four possible solutions, on which we would like to continue the discussion.  
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