TSG-RAN WG1 #49bis

R1-073049
Orlando, Florida, US, 25 – 29 June, 2007

Source: 
Ericsson

Title:
PUCCH RS
Agenda Item:
5.11.2
Document for:
Discussion and decision

1. Discussion

According to made agreements, each PUCCH covers one resource block (RB), i.e. 12 sub-carriers, in the frequency domain with frequency hopping at the slot border. When PUCCH carries CQI it consists of, per slot, five DFTS-OFDM symbols to which the actual CQI is mapped and two reference symbols, see Figure 1. Similarly, when PUCCH carriers HARQ Ack it consists of, per slot, four symbols to which actual HARQ Ack is mapped and three reference symbols, see Figure 2.
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Figure 1 PUCCH slot structure, CQI transmission
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Figure 2 PUCCH slot structure, HARQ-Ack transmission

1.1. PUCCH base sequence

As the frequency-domain size of the PUCCH is of the same size as that of the PUSCH in case of a one-RB allocation, it seems reasonable to assume that the set of base sequences used for PUCCH reference signals are the same as the set of base sequences used for PUSCH in case of a one-RB allocation. Furthermore, the PUSCH base-sequence-group index and hopping-pattern information broadcast as cell-specific system information should also implicitly provide the base-sequence-group index and hopping patterns for the PUCCH RS. Thus no information related to the PUCCH reference signals need to be explicitly broadcast as system information. It should be noted that the actual hopping patterns for PUCCH may be different from those of PUSCH as there are more reference-signal transmissions per slot for the PUCCH. 

1.2. Cyclic shift 

Reference signals corresponding to CQI reports from different UEs within the same cell and resource block are separated by means of different cyclic shifts of the same base sequence. Up to six different shifts should be possible. These shifts should be assigned by means of RRC signaling, when the UE CQI reporting is configured/reconfigured by the network. Cyclic-shift hopping should be supported implying that what is configured is a cyclic-shift index and the actual cyclic shift to use is given by the cyclic-shift index and the frame/slot number.

For HARQ Ack, the cyclic shift to use for the reference-signal base sequence is given implicitly from the downlink L1/L2 channel providing the scheduling grant, assuming non-persistent scheduling.  The details of the HARQ Ack in case of persistent scheduling are FFS.

It should be noted that, within a cell, the same PUCCH resource (the same resource block) may be used for both CQI and HARQ Ack, especially in case of more narrowband deployments. These will then also use the same reference-signal base sequence. It thus needs to be ensured that cyclic shifts assigned for CQI reporting will not be valid cyclic shifts for the HARQ Ack. 

2. Proposal

The following is proposed: 

· The set of base sequences used for PUCCH are the same as the set of base sequences used for PUSCH in case of a one-RB (twelve subcarriers) allocation

· The PUSCH base-sequence-group index and hopping-pattern information broadcast as cell-specific system information should also, implicitly, provide the base-sequence-group index and hopping patterns for the PUCCH reference signals. Hopping should, if enabled, be on a reference-signal-transmission basis.

· The cyclic shift (including possible hopping pattern) to be used for the PUCCH demodulation RS in case of CQI reporting should be provided as part of the configuration/reconfiguration of the CQI reporting by the network.
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