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1   Introduction
In this contribution we discuss whether additional signalling related to cross carrier scheduling is required in LTE Rel10 considering the HetNet deployment discussed in [1] and in RAN 51. 
2   Discussion
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Figure 1 – HetNet Deployment
Figure 1 shows a HetNet deployment where Carrier Aggregation (CA) with cross-carrier scheduling using CIF can be used for interference mitigation. Here, for UEs attached to the macro cell (e.g. UE1), available bandwidth is split into two component carriers CC1 and CC2 with CC1 configured as the Pcell and CC2 configured as Scell. UEs can be configured to receive PDSCH on both the Pcell and the Scell using cross-carrier PDCCH assignments received in the control region of the Pcell. UEs attached to the macro cell that are configured for cross-carrier scheduling do not monitor the control region of the Scell. This allows the macro cell to reduce interference in the control region of CC2 by avoiding PDCCH/PHICH/PCFICH transmissions on the Scell or by transmitting them at a reduced power. Since CC2 control region has reduced macro-cell power, pico cells within the coverage area of the macro can configure CC2 as their Pcell and use the CC2 control region for cross-carrier scheduling to both CC1 and CC2. The set up shown in Figure 1 helps in reducing interference for PDCCH/PHICH/PCFICH between macro and pico cells. For PBCH, additional interference mitigation techniques are not required since the Scells use the same SFN as that of the Pcell and Rel10 allows dedicated signalling of System Information of Scells from the Pcell. 
For P/S-SCH, given current conformance requirements, UE’s can detect P/S-SCH at least up to -6dB SINR. When a large cell range expansion bias (e.g. > 6dB) is used and, when no P/S-SCH interference mitigation techniques are possible (e.g. for TDD), P/S-SCH SNR is expected to be lower than -6dB. Proposals in [1] are targeted for UE operation in such cases.  
Apart from PDCCH, PHICH, PCFICH, PBCH and P/S-SCH, interference on CRS also needs to be considered for HetNet deployments. For non-CA based solutions, restricted subframe measurements in conjunction with ABS subframes were introduced so that CRS can be used for accurate CQI and mobility (i.e., RSRP/RSRQ) measurements. However, for CA based HetNet deployments, restricted subframe measurements are not supported for Scells. Given this, for the large range expansion case, it is not clear how aspects like component carrier management (e.g. Scell addition/removal, activation/deactivation) and PDSCH scheduling are handled using CRS based measurements on the interfered frequency layer (i.e., CC2 for the macro UE and CC1 for the pico UE). It may be possible to rely on other mechanisms, e.g. UE reports based on CSI-RS for scheduling and CC management, but such solutions have not been studied in Rel10.
3   Conclusions
The issue of P/S-SCH detection in HetNet scenarios with large cell range expansion has not been addressed in Rel10 for both CA based and non-CA based TDD deployments. However, previous discussions in RAN1 (e.g. [2][3]) have shown that large cell range expansion is not essential for HetNet operation and considerable gains can be obtained with small to medium bias values at which P/S-SCH detection is not impacted. Given this, we do not see a need for addressing the P/S-SCH detection issue and we consider the current specification of cross-carrier scheduling as complete for Rel10.
Proposal: P/S-SCH detection in TDD HetNet scenarios with large cell range expansion bias is not addressed in Rel10 for both CA based and non-CA based deployments.
With regards to proposals in [1] while they address the P/S-SCH detection issue, they only provide a partial solution for CA based HetNet operation with large bias. Other aspects such as component carrier management and CQI reporting on the interfered frequency layer still need to be resolved for a complete solution. Considering this, the proposals in [1] can be studied further in the Rel-11 CA work item along with other mechanisms for enabling non-backwards compatible component carriers.  
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