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1. Introduction

This document provides a summary for the UL RS email reflector discussions on the DM RS for the PUSCH and PUCCH and the SRS.
2. UL DM RS

Group Sequence Hoping:

Based on the two-layered hopping/shifting pattern generation method in R1-080241, the details for the 504 hopping patterns (30 shifting patterns) need to be specified for the PUSCH/PUCCH RS and the SRS.
A proposal in R1-080866 for 17 root hopping sequences was mentioned by Ericsson and supported by NTT DoCoMo. Motorola suggested the use of PN scrambling codes for the root hopping sequences.
Proposal: Make a selection at the meeting.
Sequence Hopping within a Sequence Group:
For allocations >5 RBs, two sequences per group are defined. Based on reflector discussions, the following alternatives were identified for sequence hopping:

a) Have a random pattern for selecting between the first and second sequences to use in the first and second slots. 
b) No pattern is specified – a first/second sequence is just used in the first/second slot for all sub-frames.

The discussions were not extensive but a clear preference was indicated for alternative (a). It was also mentioned that it is desirable to keep the same PN generators as for sequence group hopping.

Proposal: In case of no sequence group hopping, for allocations >5 RBs, a random pattern applies between the two sequences used in the two slots. Commonality with generation of other hopping patterns should be exploited. 
PUCCH Cyclic Shift (CS) Hopping Patterns 
Cell specific CS hopping with slot-based CS/OC remapping was agreed. Suggestions were requested for the corresponding hopping patterns.

Panasonic referred to a proposal (also co-sourced by ETRI and Samsung) in R1-080983.

Nokia, NSN referred to a proposal in R1-080919 and R1-080920.
TI referred to a proposal in R1-080701 and R1-080707.

Motorola suggested PN based CS hopping patterns within the slot and the same pattern with different initial CS values for the second slot. Also, for ACK/NAK, cell-specific PN-based OC offset pattern between slots is suggested.
Proposal: Discuss further and decide at the meeting.

3. SRS

SRS Interaction with SR 

The SRS interaction with the SR is an outstanding item. It was recognized that the scheduler can always arrange these transmissions from the same UE to occur in different sub-frames but this is an implementation issue. The suggestion was for the UE to drop its SRS transmission if it needs to transmit SR in the same sub-frame. All responses were in agreement.

Proposal: If SRS and SR transmissions need to occur by a UE in the same sub-frame, the SRS transmission is dropped.

It has been proposed (R1-080185) to reserve low-overhead, contention-based SRS resources in the sub-frame following the SR sub-frame as this significantly improves the message latency and secures the SR latency gains over the RACH.
Most (limited) opinions requested further study of this proposal. TI (the proponent company) supports it. Motorola and NSN/Nokia do not see a need for it. 
Proposal: Discuss further at the meeting.
SRS Interaction with PUSCH
SRS Transmission Symbol

It has been suggested to include 1 bit in the UL grant to indicate whether the SRS transmission symbol is available for PUSCH transmission (SRS does not occupy the UE’s PUSCH BW).

There was limited discussion. Ericsson, Fujitsu, NSN/Nokia, and Huawei supported this proposal, Panasonic was skeptical, Samsung and TI opposed.

Proposal: Discuss further at the meeting.

SRS Transmission Comb

It has been suggested (R1-080067) to signal the SRS transmission comb in the UL grant (2 bits) so that in case the SRS uses only one comb, the other can be used by the PUSCH. The claimed benefit was a 4%-5% gain in UL throughput. Concerns were previously raised about having to support a different PUSCH structure, the additional signaling in the UL grant, and whether the gains would exist in fully loaded systems.  

Motorola and Huawei supported, Ericsson was skeptical, NSN/Nokia, Nortel, Panasonic, Samsung, and TI opposed.
Proposal: Discuss further at the meeting.

SRS Transmission Bandwidth 

The issue is how to specify the allowable SRS transmission BW (for all UEs). The proposal is that this allowable (or not allowable) SRS transmission BW is broadcasted. Each UE then knows how to adjust its SRS transmission. 

Discussion was again limited. Motorola and Panasonic suggested that such information is not needed as it can be inferred from the SRS and the PUCCH configuration. NSN/Nokia and Samsung believe that the allowable SRS transmission BW should be broadcasted to support SRS BW hopping.
Proposal: Discuss further at the meeting.

SRS for UE Antenna Selection

For the SRS transmission from each of two UE antennas, the options are:

a) Configurable for each antenna

b) Same for each antenna - alternate every sub-frame

Mitsubishi, Motorola, and Nortel preferred alternative (a). Fujitsu and NSN/Nokia preferred alternative (b).

For the interpretation of which antenna the UE should use for the PUSCH transmission, the options are:

a) Include 1 bit in the UL grant

b) If the UL grant is in odd/even sub-frames, PUSCH transmission is from the first/second antenna. If there was an UL grant in the previous sub-frame, the same antenna is used – R1-074357
Mitsubishi and Nortel preferred alternative (a). Motorola preferred implicit indication or having a new DCI Format 0A which includes the antenna selection bit (option a) only for UEs supporting this feature. NSN/Nokia preferred alternative (b).
Proposal: Discuss further at the meeting. 

Values for SRS parameters
The following two aspects for the SRS remain:

a) Bandwidth: A narrowband and a wideband SRS BW are supported for a given operating BW. Do we need additional BW values for the larger operating BWs?

Both suggestions for having 4 SRS BWs (for the larger LTE operating BWs – Ericsson, NSN/Nokia, Panasonic and Samsung) and for having 2 SRS BWs (Huawei, Motorola) were made.
b) Cyclic Shift: The issue is the interpretation of the 3 bits configuring the SRS CS. It was suggested that with the SES transmission BW being a multiple of 4 RBs, 8 CS with maximum separation can be supported. Also, there was no objection to having a different starting CS offset for each SRS comb.

Most companies preferred to have the minimum SRS BW at 4 RBs or 6 RBs. Several also suggested that the SRS BW be in multiples of 4 RBs. Panasonic and Samsung also noted that supporting 6 CS should also be supported.
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