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1. Discussion

This paper discusses the parameterization of uplink demodulation reference signals for PUSCH and the corresponding configuration of UEs with respect to these parameters. 
There are PUSCH RS base sequences defined for any resource-allocation size, i.e. of (frequency-domain) lengths LBS = 12×K, where K ranges from Kmin = 1, corresponding to a resource allocation of size one RB, to Kmax, corresponding to the maximum defined LTE uplink bandwidth measured in number of RBs. 

The base sequences are statically grouped into base-sequence groups (BSGs) where each group consists of one base sequence of length LBS = 12 and one or multiple base sequences of length LBS > 12. The total number of base-sequence groups NBSG thus equals the number of base sequences of length LBS = 12. Our preference is to define up to around 30 base-sequence groups (by relying on the “computer-generated” approach for design of the shortest base sequences)

It has been agreed that a cell should either be assigned a specific base-sequence group or, alternatively, that cell-specific BSG hopping should be applied (both approaches to be supported by the specification). In the former case, it has been agreed that the BSG index should be explicitly provided as part of the (dynamic) system information. Assuming around 30 BSGs, 5 bits of information is required to signal the BSG index. It is proposed that the signaling of the hopping pattern reuse the signaling of the explicit BSG index. Thus only one additional bit, indicating hopping or no hopping, is required. 

It has been agreed that, within a base-sequence group, a fixed base-sequence (of the required length corresponding to the resource-allocation size) can be used. Alternatively hopping can be applied between the base-sequences of the group (both approaches to be supported by the specification). In the former case, it is proposed that a pre-determined base-sequence is used, i.e. what base-sequence to use (given the BSG index) is not configurable
. Similarly, if base-sequence hopping (within the BSG) is to be used it is proposed that the hopping pattern used in a cell is implicitly given by the BSG index of the cell. Thus, no explicit signaling is required for the base-sequence assignment/hopping-pattern, given the BSG of the cell. However, one bit of information, indicting if hopping is applied or not, needs to be broadcast.

It has been agreed to allow for the assignment of different cyclic shifts to UEs within a cell. Due to the, in general, dynamic uplink scheduling, the shifts should be assigned dynamically as part of the uplink scheduling grant. It is proposed that 3 bits of signaling is used for this, allowing for up to 8 different shifts.

Alternatively a (semi-static) shift can be used by all UEs within the cell (both approaches to be supported  by the specification). This shift should then be explicitly broadcast, i.e. not tied to e.g. the cell ID
One possibility would be to only allow for 7 different semi-statically assigned shifts. The eights “shift” (assuming 3 bits of broadcast information) could then indicate that the cyclic shifts are to be dynamically assigned by means of the uplink scheduling grant.
In case of semi-statically assignment of cyclic-shifts there are two alternatives:

· A second format for the uplink scheduling grant, not including the cyclic-shift information, is defined

· The uplink scheduling grant always includes the cyclic-shift information. In case of a semi-statically assigned cyclic shift, the UE can use knowledge of this to improve the uplink-scheduling-grant decoding.
2. Proposal

The following parameters related to the transmission of PDSCH demodulation RS transmission should be configurable (system information):

· BSG index (5  bits, explicitly broadcasted [already agreed])

· BSG hopping pattern (reusing BSG-index signaling)

· BSG hopping Yes/No (1 bit)

· Base-sequence hopping Yes/No (1 bit)
· Cyclic shift to be used in the cell (3 bits, one combination can also be used to indicate that the shift is dynamically assigned, see below)

In addition, the following parameters related to PDSCH demodulation RS transmission should be configurable by means of L1/L2 control signaling:
· Cyclic shift to be used for the TTI [if dynamically assigned] (3 bits)

It is proposed that these parameters are agreed and reflected in an update of the L1-parameters-to-be-configured-by-RRC document (R1-073221).

� Obviously the exact base-sequence to use still depends on the resource-allocation size. 





