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1 Introduction

RAN1 has decided that the start symbol of the PDSCH is configured by higher layers [1] for RNs with an R‑PDCCH. This contribution discusses the signalling needed to configure this start symbol and proposes the simple and straightforward approach of including the start symbol of the PDSCH for RNs with an R-PDCCH configured in the RRC message RNReconfiguration. A text proposal for the running relay RRC CR is also given.
2 Discussion
2.1 Signalling of PDSCH start symbol
A UE knows on which OFDM symbol the PDSCH starts from decoding the PCFICH, which indicates how many symbols are used for the PDCCH. This is of course also true for RNs that receive the DeNB PDCCH. However, for an RN not capable of reading the DeNB PDCCH or PCFICH, the DeNB PDCCH is replaced by the R-PDCCH, but the R-PDCCH does not indicate to the RN on which OFDM symbol a possible PDSCH for the RN starts. Therefore, RAN1 has agreed that the start symbol should be configured by higher layers. 

The PDSCH for an RN configured with an R-PDCCH could start in any OFDM symbol that fulfills the folllowing:

1. the OFDM symbol is receivable by the RN, and 

2. the OFDM symbol is after the last symbol occupied by the DeNB PDCCH.

As to Condition 1, the RN can only receive a possible PDSCH after it has switched to listening to the Un after having transmitted its own PDCCH in its own cell. The RN PDCCH occupies one or two symbols, where an RN PDCCH of one symbol in an MBSFN subframe is only possible if the RN is configured to use a bandwidth larger than ten resource blocks, and the RN uses a maximum of two antenna ports [2]. After the RN PDCCH, the RN may in certain cases need an extra symbol to switch between transmitting on Uu and receiving on Un.
As to Condition 2, the DeNB PDCCH occupies one, two, or three symbols. In a subframe with R-PDCCH present, a DeNB PDCCH of four symbols is not supported, as the R-PDCCH starts at OFDM symbol #3.

Both independently and together, Conditions 1 and 2 mean that a PDSCH could be received by an RN with an R-PDCCH, starting from symbol #1, #2, or #3. This is captured in Table 5.3-1 of [1], where each of these values is addressed as a configuration, Configuration 0, 1, and 2, respectively. Given this, we propose:

Proposal 1 For RNs configured with an R-PDCCH, the DeNB shall signal PDSCH start symbol to the RN using 2 bits, with values n0, n1, n2 plus one spare value. 

Since the R-PDCCH is configured as part of the RNReconfiguration message [3], it seems reasonable to also include the PDSCH configuration in the same message. Since the PDSCH start symbol is also only needed when there is an R-PDCCH configured, we propose:
Proposal 2 Include the PDSCH start symbol signalling in the RNReconfiguration message, in the same field as the R-PDCCH configuration.

2.2 How to set PDSCH start symbol

The DeNB is in control of Condition 2 above, how many symbols it uses for PDCCH, and can adapt the PDCCH symbol usage according to the PDSCH start symbol that it has signalled to its RNs. The signalling, however, must also fulfill Condition 1: be within the range of configurable values for the RN. Below we discuss how the DeNB can know the configurable range of the RN, and conclude that it depends only on deployment and can be manually configured through OAM. 

DL timing case

In a globally synchronized and time-aligned network, the RN may need an extra symbol to switch between transmitting on Uu and receiving on Un, depending on the Tx-Rx switching time in the RN and the signal propagation delay between the DeNB and the RN. This is a deployment question and is likely to be common to all RNs in the network. 

One or two PDCCH symbols in the RN

An RN will always use two symbols for PDCCH transmission, apart from if the RN has a maximum of two antenna ports and a bandwidth of more than ten resource blocks, in which case the RN may use only one symbol for PDCCH. Usage of one or two symbols for PDCCH in the RN is hence also likely to be common to all RNs deployed in the same network, at least in an initial deployment.

Consequently, the DeNB can set the PDSCH start symbol based on deployment knowledge. If the DeNB would, for some reason, not have this knowledge, choosing symbol #3 as start symbol will work for all RNs with an R-PDCCH in all scenarios.

At a later stage, the selection of PDSCH start symbol could potentially be optimized by providing the DeNB with feedback about the individual RNs’ configuration. However, for Rel 10, we believe all RNs in the network will have the same configuration of parameters related to PDSCH start symbol, meaning that feedback signalling about RN configuration would be unnecessary overhead. Hence, we propose:

Proposal 3 For RNs configured with an R-PDCCH, the DeNB sets the PDSCH start symbol based on knowledge of the RN deployment. 

3 Conclusion

Based on the discussion above, we propose:
Proposal 4 For RNs configured with an R-PDCCH, the DeNB shall signal PDSCH start symbol to the RN using 2 bits, with values n0, n1, n2 plus one spare value. 

Proposal 5 Include the PDSCH start symbol signalling in the RNReconfiguration message, in the same field as the R-PDCCH configuration.
Proposal 6 For RNs configured with an R-PDCCH, the DeNB sets the PDSCH start symbol based on knowledge of the RN deployment. 
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5 Text proposal

If the proposal is agreeable, the following IE content is suggested to be included in the running RRC CR for relays. Since the start symbol for PDSCH is only needed for an RN with an R-PDCCH, we propose to include both parameters in a new field physicalConfig. 
Within RN-SubframeConfig-r10:

physicalConfig-r10




SEQUENCE {




rpdcch-Config-r10




SEQUENCE {}







-- FFS



pdsch-startConfig-r10



ENUMERATED {n0, n1, n2, spare1}


}




OPTIONAL,












-- Need ON

With the following field description:

pdsch-startConfig
Indicates the symbol in which the PDSCH starts. The value n0 corresponds to Configuration 0 in TS 36.216 [XX, Table 5.3-1], the value n1 to Configuration 1, and so on. 
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