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1. Introduction

This document provides a summary for the offline discussions and decisions on UL RS.
2. UL DM RS

DM-RS hopping pattern generation 

The pseudo-random sequence generator for the group hopping pattern shall be initialized with 
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 in the beginning of each radio frame. The sequence shift for PUCCH should be defined by 
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The pseudo-random sequence generator for the group hopping pattern shall be initialized with 
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 at the beginning of each radio frame.

PUSCH Cyclic Shift Definition
The value of 
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 is set to 12. The PUSCH cyclic shift 
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where 
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 is the broadcasted (cell specific) cyclic shift, 
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 is the cyclic shift included in the UL scheduling assignment and 
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 is the pseudo-random CS hopping pattern value defined in TS 36.211 v 8.2.0. Resource specific pattern for re-mapping PUSCH CS between slots does not apply (PUSCH CS hopping is cell specific).

The 12 values of cyclic shift  are:

 = 2
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The values for the cyclic shift 
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in the UL scheduling assignment are given in Table 1. The values for 
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are FFS (3 or 4 bits).
Table 1: Cyclic shift 
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Values.
	Signaled bit field
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 values

	000
	0

	001
	2

	010
	3

	011
	4

	100
	6

	101
	8

	110
	9

	111
	10


3. SRS
3.1. Values for SRS parameters
The minimum SRS BW is 4 RBs. Only this SRS BW is supported for system BWs less than or equal to 8 RBs.
For system BWs greater than 8 RBs and less than or equal to 30 RBs, only one additional (wideband) SRS BW is supported (value FFS - depends on system BW – tree based). 
For operating BWs above 30 RBs, multiple wideband SRS BWs are supported. Maximum wideband SRS BW is broadcasted – interpretation in symmetrical on each side of the BW.
The narrowband SRS BW value is 4 RBs.

All SRS bandwidths are multiple of 4 RBs.

SRS BWs are tree-based. Up to three levels supported for wideband SRSs. Need for more levels is FFS.

The SRS cyclic shift value 
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 is given as 
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where 
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 is the configured cyclic shift offset for the SRS of a UE (3 bits).
3.2. SRS Transmission Bandwidth Span
The allowable BW region for SRS transmission is equal to the maximum wideband SRS BW.
3.3. SRS Transmission Sub-Frames
The set of SRS transmission sub-frames is predetermined and one member of the set is broadcasted. 

Periodic patterns for the SRS transmission sub-frames should be examined to reduce signaling overhead. 
The SRS transmission symbol is the last symbol of the UL sub-frame.
3.4. SRS Hopping Pattern
The issue is whether the SRS hopping pattern is predetermined or signaled. 

Several alternatives have been proposed including:

a) Having a predetermined pattern from the starting BW position 

b) Configuring multiple SRS transmission bands together with the other SRS parameters (with some of these parameters possibly being configured differently for each SRS transmission band)

c) Broadcasting the SRS hopping pattern 

FFS whether the SRS hopping pattern is predetermined or configurable (with additional SRS transmission parameters).
3.5. SRS Interaction with PUSCH
The following two proposals have been previously discussed on the reflector and submitted in contributions:
a) Indication of SRS Transmission Symbol Vacancy for Possible Use by PUSCH Data: The proposal is to include 1 bit in DCI Format 0 to indicate whether the SRS transmission symbol is available for PUSCH data transmission, i.e. no SRS occupies the UE’s PUSCH BW 
b) Indication of SRS Transmission Comb Vacancy for Possible Use by PUSCH Data: The proposal is to include 2 bits in DCI Format 0, or 1 bit in the D-BCH and 1 bit in DCI Format 0, to signal the SRS transmission comb so that in case the SRS uses only one comb, the other can be used by the PUSCH (R1-080722). 

The above proposals could not be agreed.
3.6. 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 between SRS transmission sub-frames
Expressed opinions were limited. Mitsubishi and Motorola prefer the first option. NSN/Nokia prefers the second option.
For option (a): Motorola, Mitsubishi,  
For option (b): NSN, Nokia, Ericsson, Qualcomm, Interdigital, LGE, Samsung

Decision: SRS transmission antenna alternates between successive SRS transmission sub-frames for a UE.   

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

a) Include 1 bit in DCI Format 0 (R1-080803)
b) If the UL-SCH assignment is in odd/even sub-frames, PUSCH transmission is from the first/second antenna. If there was an UL-SCH assignment in the previous sub-frame, the same antenna is used (R1-074357)
c) Implicit indication using antenna-specific scrambling for the CRC of Format 0 (without the CRC) (R1-081121)
Consider antenna indication for PUSCH transmission in conjunction with other proposals requiring use of the extra bit in Format 0 (FDD only).

3.7. SRS Following SR 
It has been proposed (R1-080700) 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. 
The above proposal could not be agreed.
3.8. SRS Transmission through UpPTS
When two UpPTS symbols exist, they can both be used for SRS transmission.
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