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1. Introduction
In order to support random access response reception in the SCG serving cell(s), common search space is necessary in at least one serving cell in the SCG. In this contribution, we discuss specification support of common search space in the SCG serving cell(s) for dual connectivity.

2. Support of common search space on SCG serving cell(s)
In dual connectivity operation, primary SCell (PSCell) in SCG plays a similar role as the PCell in MCG. PSCell cannot be de-activated and is always a timing reference cell in the belonging TAG. Same as PCell, PSCell supports PUCCH and contention-based random access. Therefore, it is natural to consider that the common search space is supported in PSCell. If PSCell supports common search space, there is no need to support common search space in the other serving cell in SCG.
Proposal 1:

· In dual connectivity, common search space is supported in PCell and PSCell only.
From RAN1 point of view, which functions (RNTIs) are supported in the PSCell common search space needs to be concluded. In dual connectivity, since system information of SCG serving cells are provided by dedicated RRC signalling, SI-RNTI is not needed. For receiving the random access response, RA-RNTI is necessary. When a UE is configured with dual connectivity, C-RNTI for SCG is signalled by MeNB. However, during contention-based RACH procedure, temporary C-RNTI is necessary to retransmit Msg3 as described in TS36.213 Section 8.0 [1]. In order to utilize common search space in case of blocking between UE-specific search spaces, C-RNTI is necessary. It is also beneficial to enable fallback operation during reconfiguration in SCG, where common search space can be used during reconfiguration. In summary, at least RA-RNTI, temporary C-RNTI, and C-RNTI, are required in the common search space in PSCell. In order to support these RNTIs, UE needs to be capable of decoding DCI format 1C and DCI format 0/1A in the PSCell common search space.
The support of TPC-PUCCH-RNTI and TPC-PUSCH-RNTI is beneficial, especially if SPS is supported on PSCell. The support of SPS on PSCell is still under discussion in RAN2. Considering that the UE needs to support DCI format 0 as described above, support of TPC-PUCCH/PUSCH-RNTIs is not difficult, since the bit length of DCI format 3/3A for TPC-PUCCH/PUSCH-RNTIs is the same as that of DCI format 0/1A and hence, UE can try to decode DCI formats 0/1A/3/3A by the same blind decodings. Therefore, TPC-PUCCH/PUSCH-RNTIs can be supported irrespective of whether the support of SPS on PSCell is agreed in RAN2.
Similarly to this, TDD-ModeA-RNTI can be supported as it reuses DCI format 1C. However, support of eIMTA in SCG serving cell(s) has not agreed yet. If it is agreed, TDD-ModeA-RNTI should be supported.

As a summary, we propose the following.

Proposal 2:

· RA-RNTI, Temporary C-RNTI, C-RNTI, TPC-PUCCH-RNTI, and TPC-PUSCH-RNTI, are supported in the PSCell common search space.

· TDD-ModeA-RNTI is supported in the PSCell common search space if it is agreed to support eIMTA in SCG serving cell(s).
· SPS C-RNTI is up to RAN2.

· In the common search space, DCI format 1C, 1A, 0, 3, 3A, can be transmitted.
3. Number of blind decodings on PSCell

In CA, the number of blind decodings on PCell is larger than that on SCell. So, if the common search space is supported on PSCell, UE needs to support larger number of blind decodings than the normal SCell. However, the impact of this on UE complexity increase is marginal considering the whole impact of dual connectivity functionalities. The error detection probability is not higher than that in PCell. Therefore, the reduction of the number of blind decodings on PSCell needs not be considered.
Proposal 3:

· The number of blind decodings in the PSCell common search space is the same as in the PCell common search space.

· No reduction of the number of blind decodings is considered.

4. Conclusion
In this contribution, common search space for SCG serving cell(s) in dual connectivity is discussed. Following are our proposals on this aspect.
Proposal 1:

· In dual connectivity, common search space is supported in PCell and PSCell only.

Proposal 2:

· RA-RNTI, Temporary C-RNTI, C-RNTI, TPC-PUCCH-RNTI, and TPC-PUSCH-RNTI, are supported in the PSCell common search space.

· TDD-ModeA-RNTI is supported in the PSCell common search space if it is agreed to support eIMTA in SCG serving cell(s).
· SPS C-RNTI is up to RAN2.

· In the common search space, DCI format 1C, 1A, 0, 3, 3A, can be transmitted.
Proposal 3:

· The number of blind decodings in the PSCell common search space is the same as in the PCell common search space.

· No reduction of the number of blind decodings is considered.
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