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Introduction
Work Item “LTE Carrier Aggregation Enhancement Beyond 5 Carriers” was agreed in [1] to support enhancement of carrier aggregation capabilities up to 32 component carriers. In this contribution, we would like to discuss the identified DL aspects to support up to 32 component carriers.
Identified aspects for DL enhancement
Following aspects are identified for downlink when the number of supported component carriers is increased to 32:
· PDCCH common search space
In Rel-10, PDCCH common search space only exists on PCell. On the PDCCH common search space, System Information for PCell (SI-RNTI), Paging for PCell (P-RNTI), Random Access (Temporary C-RNTI) and Group power control (TPC-PUCCH-RNTI) are supported. Besides, UE specific PDCCHs are also supported. Even when the number of carriers is increased to up to 32, System Information and Paging could be kept the same as in Rel-10. Whether Random Access procedure requires modification depends on the handling of contention based RACH.   

· (E)PDCCH UE specific search space
In Rel-10, cross carrier scheduling is supported for UE specific search space for SCells. Since maximum 5 carriers can be configured for one UE, maximum 4 carriers can be cross scheduled on other than the scheduling carrier like PCell. The search space for each cross scheduled carrier is determined by serving cell index. With the increase of number of carriers, the number of carriers can be cross scheduled from one carrier is increased. The consequences are:
· 3 bits CIF field in the DCI is not enough to indicate the carrier index of cross scheduled carriers.
· Even 3 OFDM symbols for PDCCH region would not be enough to cross schedule so many carriers, which causes serious PDCCH blocking issue.
To solve the issue of CIF field, multiple cross scheduling sets can be supported. Each cross scheduling set consists of maximum 8 carriers. Carriers belonging to the same cross scheduling set can be cross scheduled among each other. Which carriers belong to the same cross scheduling set can be configured by higher layer signaling. The search space for each cross scheduling set does not overlap with each other. Therefore, 3 bits CIF field in the DCI can be used to distinguish the carriers within each cross scheduling set. In this case, in order to schedule 32 carriers, at least 4 search spaces are required on the scheduling carrier(s). The search spaces for cross scheduling sets can be configured on PDCCH or EPDCCH and can be configured on different carriers.
For the control resource shortage in a CC, to increase the number of EPDCCH sets in a CC can alleviate the problem. Currently, in a subframe, user specific search space is selective configuration between PDCCH and EPDCCH. We may need the discussion of the possibility to configure both PDCCH USS and EPDCCH USS in a subframe on a CC. Another possibility is to limit the required number of search spaces, which is explained more in our companion contribution [2].



Conclusion
In this contribution, we discussed the identified DL aspects to support up to 32 component carriers. We propose RAN1 to consider following aspects during DL enhancement discussion:
· [bookmark: _GoBack]Overcome the limitation of 3 bits CIF field in DCI to address more scheduled carriers
· Introducing multiple cross scheduling sets
· Address the shortage of control resources for cross carrier scheduling by e.g.
· Extending the number of EPDCCH sets
· Supporting PDCCH USS and EPDCCH USS in the same subframe on one CC
· Limiting the number of search spaces
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