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1. Introduction

During the RAN1#61bis meeting, it was agreed that a single value of the PDSCH starting position on the CC carrying the PDSCH should be indicated to the UE by RRC [1-2] if the UE is configured with carrier indicator field for the given serving cell and if PDSCH and the corresponding PDCCH are received on different serving cells. Thus, a higher-layer parameter pdsch-Start for the serving cell has been defined in 36.213 of R10 version [3]. However, for some special cases, e.g. MBSFN subframe, the maximum number of PDCCH OFDM symbol will be different from the normal case. Therefore, the definition of PDSCH starting position should be further discussed in the following RAN1 meeting.
2. Discussion
In the specification 36.211 [4], the number of OFDM symbols used for PDCCH is indicated by PCFICH, as shown in Table 1:

Table 1: Number of OFDM symbols used for PDCCH
	Subframe
	Number of OFDM symbols for PDCCH when 
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	Number of OFDM symbols for PDCCH when 
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	Subframe 1 and 6 for frame structure type 2
	1, 2
	2

	MBSFN subframes on a carrier supporting PDSCH, configured with 1 or 2 cell-specific antenna ports
	1, 2
	2

	MBSFN subframes on a carrier supporting PDSCH, configured with 4 cell-specific antenna ports
	2
	2

	Subframes on a carrier not supporting PDSCH
	0
	0

	Non-MBSFN subframes (except subframe 6 for frame structure type 2) configured with positioning reference signals
	1, 2, 3
	2, 3

	All other cases
	1, 2, 3
	2, 3, 4


When the cross-carrier scheduling is configured, if the PDSCH and its corresponding PDCCH are received in the different serving cell, it will need a higher-layer parameter pdsch-Start for indicating the starting position of the given PDSCH (Value range：1,2,3 for
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[image: image4.wmf]DL

RB

10

N

£

). This semi-static higher layer parameter should provide a maximum value of PDCCH number to a certain serving cell. For example, the maximum number of PDCCH for a given serving cell may be 4 when the downlink bandwidth configuration
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Note that the maximum number of OFDM symbols for PDCCH is 2 in some cases, e.g. subframe 1 and 6 for frame structure type 2, and MBSFN subframes on a carrier supporting PDSCH. If the PDSCH starting position is configured by higher-layer parameter pdsch-Start with 4, the number of corresponding PDCCH symbol configured with 2 on the MBSFN subframes will cause two PDSCH OFDM symbols waste. For extended CP, the number of available PDSCH symbols decreases from 10 to 8, and the capability of PDSCH in the MBSFN subframe may drop 25%. If the PDSCH starting position is configured by higher-layer parameter pdsch-Start with 3, the number of corresponding PDCCH symbol configured with 2 on the MBSFN subframes will cause one PDSCH OFDM symbols waste. For normal CP, the number of available PDSCH symbols decreases from 12 to 11, and the capability of PDSCH in the MBSFN subframe may reduce approximately 8.3%.  
According to the discussion above, it seems that the starting position of PDSCH should be considering the type of subframe. A new definition of the starting OFDM symbol for PDSCH can be described below:
If the UE is configured with carrier indicator field for the given serving cell and if PDSCH and the corresponding PDCCH are received on different serving cells, the starting OFDM symbol for the PDSCH of each activated serving cell given by index 
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 in the first of the slots in a subframe is equal to min(maximum number of PDCCH symbols, the higher-layer parameter pdsch-Start ):
· the higher-layer parameter pdsch-Start  for the serving cell on which PDSCH is received 
Proposal: if the UE is configured with carrier indicator field for the given serving cell and if PDSCH and the corresponding PDCCH are received on different serving cells, the starting position of PDSCH = min (maximum number of PDCCH symbols, the higher-layer parameter pdsch-Start).
3. Summary
We have following proposal: 
Proposal: if the UE is configured with carrier indicator field for the given serving cell and if PDSCH and the corresponding PDCCH are received on different serving cells, the starting position of PDSCH = min (maximum number of PDCCH symbols, the higher-layer parameter pdsch-Start).
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