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1. Introduction

In RAN1#61 meeting, PCFICH related issue was discussed and summarized as follows [1].
· Baseline:

· Signalling of one value by RRC, with Alt 1. 

· Further study until RAN1#61bis on:

· whether other solutions are necessary

· whether more than one value (for different sets of subframes) signalled by RRC is necessary (ultimately the responsibility of RAN2 – LS would be sent to RAN2). 

This contribution discusses a need of flexible PCFICH for cross-carrier scheduling. 
2. PCFICH for cross-carrier scheduling
Since PDCCH is cross-carrier transmitted, PCFICH information becomes to represent starting point of PDSCH in a cross-scheduled CC. In previous discussion, three possible schemes of signalling were discussed and supported by companies, respectively.

· Semi-static RRC signalling (baseline)
· DCI signaling
· The UE may assume the same CFI on the PDSCH CC as the one on the PDCCH CC
There are varied scenarios applying cross-carrier scheduling. Therefore RRC and DCI signalling are supported by companies, respectively. For example, RRC signalling or even hard coded CFI value is preferred while considering high interference scenarios in HetNet [3][4][5]. On another hand, DCI signalling is suggested while various CFI values might be used and change dynamically in a cross-scheduled CC [6][7][8].  In the following, several concerns are raised and should be considered while designing PCFICH signalling for cross-carrier scheduling: 
1) Rel8 is using a dynamic scheme, i.e. the PCFICH in Rel8. When a CC is Rel8 compatible and it is cross-scheduled, a dynamic scheme of its PCFICH signalling is still needed as that in a Rel8 system. The current baseline, RRC signalling, seems to reduce flexibility of PCFICH in a cross-scheduled CC. 

2) Signalling of PCFICH for cross-carrier scheduled CC should be designed by taking various application scenarios into consideration. The most general case is a cross-scheduled CC can be applied with full functions/features of individual (non-cross-carrier scheduled) CC. Therefore, a dynamic or at least dynamic-like approach should be used for the PCFICH signalling in cross-scheduling. 

3) In the last meeting, there were many supports for dynamic approaches, too. 
Accordingly, PCFICH signalling for cross-carrier scheduling should be a dynamic approach, for example a DCI signalling, etc. 
While considering HetNet might be one of cross-carrier scheduling scenarios, a compromised approach is to combine both dynamic and semi-static approaches. An example of a compromised approach to handle varied cross-carrier scheduling scenarios is to add an additional bit in DCI to represent static or dynamic value is used for PDSCH starting position. A static value can be a pre-defined value in specification, a RRC signalled value, etc. A dynamic value can be obtained from PCFICH on a cross-scheduling CC (PDCCH), a cross-scheduled CC (PDSCH), or another default value. This approach provides switching between static and dynamic at cost of 1 bit in DCI format. 
In case it is really not desired to add any more bits into DCI format, even than one bit, the switching information can be carried by jointly coding with CIF field. 
3. Conclusions

This contribution presents several concerns in  PDSCH signalling for cross-scheduled scheduling. According to these concerns, PCFICH signalling for cross-carrier scheduling should be a dynamic approach, for example a DCI signalling, or at lease a dynamic-like approach, switching between static and dynamic for varied scenarios.  The switching information can also be considered to jointly coding with CIF field.
References

[1] 3GPP RAN1#61 Meeting Minutes
[2]  R1-101878, “Summary of email discussion on PCFICH,” Nokia
[3]  R1-101724, “On PCFICH for carrier aggregation,” Ericsson
[4]  R1-101111, “PCFICH in carrier aggregation,” Motorola
[5]  R1-101137, “PCFICH detection errors with cross-carrier scheduling,” Samsung
[6]  R1-100961, “PCFICH detection error handling,” ZTE
[7]  R1-101045, “PCFICH on cross-carrier scheduling,” Huawei
[8]  R1-101206, “PCFICH for cross-carrier assignment,” NTT DoCoMo
























































































































































































































- 1/2 -

