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1 Introduction
A Way Forward on starting symbol of R-PDCCH [1] was presented during RAN1#60, followed by extensive discussions in RAN1 email reflector. A related topic is the starting symbol for R-PDSCH. Transmitting R-PDSCH before R-PDCCH can improve physical resource utilization and spectral efficiency of backhaul downlink. Depending on the numbers of OFDM symbols for PDCCH in direct link and access link, either2nd or 3rd OFDM symbol may be lost because of switching. This will result in different starting points for R-PDSCH, which could be RN specific. In this contribution we discuss how to configure the starting symbol for R-PDSCH.
2 Discussion

2.1 Starting Symbol for R-PDSCH
Here we assume that the number of OFDM symbols for PDCCH in access link is known to eNB before eNB configures the starting symbol R-PDSCH of each RN. This assumption is further elaborated in subsection 2.2. In DL timing case 1, RN can receive the DL backhaul subframe starting from OFDM symbol m=k+1 until the end of the subframe (n=13 in case of normal CP)”and“k is equal to the number of OFDM symbols used for the L1/L2 control region at the RN access”. Each combinaton of OFDM symbols between backhaul PDCCH and access link PDCCH is included in Table 1 assuming DL timing case 1. For instance in the first row, both direct link and access link have one OFDM symbol for PDCCH. 2nd OFDM symbol would be used for switching from Tx to Rx, i.e., RN cannot receive 2nd OFDM symbol from eNB. This means that R-PDSCH can start from 3rd OFDM symbol. When direct link occupies three OFDM symbols or access link occupies two OFDM symbols for PDCCH, R-PDSCH can start from 4th OFDM symbol. Similar situation is seen when system bandwidth is small or equal than 10 PRBs, since the number of OFDM symbols for PDCCH in direct link is limited to 2 and 3. For all the combinations listed in Table 1, there are only two possible starting points for R-PDSCH, i.e., only one bit needed for the indication.
Table 1: DL case1 starting point for R-PDSCH and R-PDCCH (Unit: OFDM symbol)

	Number of OFDM symbols for PDCCH in direct link
	Number of OFDM symbols for PDCCH in access link
	GP position
	Starting R-PDCCH
	Starting R-PDSCH
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From above analysis, we can see that eNB can send one-bit signaling to inform each RN where R-PDSCH starts. Here are some possible ways for the signaling:
· Signaling is carried in an RN-grant
· RN-RNTI mask
· Signaling is mapped in fixed physical resources
· Implicit indication
When the signaling is carried in an RN-grant, this grant can be specific or common. The common grant is preferable when it carries the same information for all RNs. The grant needs to be transmitted in each DL backhaul subframe if this signaling is dynamic. Using RN-RNTI mask may increase the number of CRC checks and false alarm probability of CCE blinding detection. Or it can be mapped to the same OFDM symbol with R-PDCCH in the time domain. Some comparisons are made in Table 2.
Table 2: Comparison of indication method
	
	Extra Overhead
	SPS or non-adaptive

	RN-grant
	Yes
	Non-supportable or supportable

	RNTI mask
	No
	Non-supportable or supportable

	Fixed resource
	Yes
	Supportable

	Implicitly
	No
	Non-supportable


2.2 Signaling the number of OFDM symbols for PDCCH in access link
In previous subsection, we assume that the number of OFDM symbols for PDCCH in access link is known to eNB before it configures the starting symbol for R-PDSCH. Several schemes may be considered for such signaling. For instance, the number of OFDM symbols for PDCCH in access link can also be configured by eNB, although this scheme cannot adapt to dynamics of PCFICH in access link. Alternatively, that number can be informed by each RN which would consume more UL backhaul subframes and require standard specification. Or the number is fixed or semi-statically fixed, especially considering the number of CRS antenna ports in access link and HARQ/subframe allocation choices which would lead to more predictable load of L1/L2 control signaling in relay cells.
3 Summary
In this contribution, we discussed R-PDSCH starting symbol from the following two aspects: (1) how eNB configures the starting point for R-PDSCH, and (2) how eNB obtains the number of OFDM symbols for PDCCH in access link. Based on this very preliminary analysis, we propose that configurable starting point should be considered for R-PDSCH.
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