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1. Introduction

This document provides a summary for the email reflector discussions on the DM RS and the SRS.
2. UL DM RS
Initialization of Sequence Generator for PUSCH Cyclic Shift Hopping 

It was essentially agreed to use the same initialization for the sequence generator for cyclic shift hopping as for the one for sequence hopping.

Proposal: For the initialization of the sequence generator for PUSCH CS hopping, 
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It also seems agreeable to define nPRS = ncscell (ns, 0). 
Proposal: The following definition applies: nPRS = ncscell (ns, 0).
Sequence Hopping for CG-CAZAC

In R1-081394, Huawei suggests that sequence hopping for CG-CAZAC is always enabled (that is, it also applies in case of group planning). The justification is improved interference randomization.

Huawei continues to support this proposal. Motorola and NSN/Nokia do not support this proposal.

Initial Value for PUCCH Cyclic Shift Hopping 

It was suggested by Panasonic that the Cell ID is used as initial value for the PUCCH cyclic shift hopping: 
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3. SRS
3.1. SRS Transmission Bandwidths
There were several suggestions about how to indicate to a UE its SRS transmission BW based on the decisions from the last meeting of a tree-based structure for the SRS BWs (up to 3 levels) which are multiples of 4 RBs. These suggestions are for the eNB to broadcast either of:

a) The M levels in the tree (2 bits needed) and the SRS from a UE is configured at one of them. 

a. If there is a single tree defined in the specifications (per system BW), the UE should autonomously truncate SRS transmission occurring outside the maximum allowable SRS BW (broadcasted).

b. If there are several trees defined in the specifications (per system BW), one can be selected based on the broadcasted maximum allowable SRS BW. 
b) The minimum SRS BW, NSRS, min (multiple of 4 RBs) - the UE is configured a multiple of it. For example, for operating BW NRB > 30 RBs, the SRS BWs can be NSRS, min, 2*NSRS, min, 4*NSRS, min, (tree-based with 3 levels). 
a. NSRS, min may also be fixed (instead of broadcasted) to NSRS, min = 4*floor((NRB - NPUCCH)/16) where NPUCCH  is the number of PUCCH RB pairs (broadcasted). The same was suggested for the maximum SRS BW, NSRS, max, in case of operating BW 8<NRB<= 30 RBs with NSRS, max, = 4*floor((NRB - NPUCCH)/4).  
c) The multiplication factors (relative to 4 RBs) of the supported SRS transmission.
d) An index specifying the maximum allowable SRS BW and a configuration of (predetermined) supported SRS bandwidths.
3.2. SRS Cyclic Shifts
The SRS cyclic shift (CS) value
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 is given as
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 and 3 bits are used to configure “cyclic_shift_value_SRS”. All suggestions were for these 3 bits to be interpreted as {0, 1, 2, 3, 4, 5, 6, 7}. 

Motorola also pointed out that having 8 CS for SRS results in a CS spacing of 4.167ms while the CS spacing for the 12 DM RS CS is 5.55ms. Therefore, the delay spread protection in reduced for the SRS relative to DM RS. The suggestion is to have the same CS spacing for the DM RS and the SRS which implies a change in the agreed formula for the value of 
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 (denominator becomes 6 instead of 8) and the last two entries for the 3-bit CS mapping are not used. The tradeoff is a 25% reduction in the SRS multiplexing capacity (6 CS instead of 8 CS are used).
Finally, it needs to be clarifies if CS hopping needs to be supported for the SRS. If yes, a respective CS hopping pattern needs to be defined.

Proposal: Determine whether the SRS CS interpretation can be configurable (e.g. as for the PUCCH and possibly linked to the CS for the PUCCH to avoid extra signaling). 
If 4.167 msec delay spread protection is always deemed sufficient, the interpretation of the signaled bits for the SRS CS is as in Table 1. 
Table 1: Values for “cyclic_shift_value_SRS”.
	Signaled bit field
	“cyclic_shift_value_SRS”

	000
	0

	001
	1

	010
	2

	011
	3

	100
	4

	101
	5

	110
	6

	111
	7


3.3. Cell-Specific SRS Transmission Period
The cell-specific SRS sub-frame period is broadcasted. Possible values (in sub-frames) are 1, 2, 5, 10, 20, 40, 80, and infinity (no SRS) for a total of 3 bits. 
It was suggested that the values of 80 and 40, and possibly 20, may not be needed. 
For TDD, it was suggested that since the UpPTS is always configured, there is no need to explicitly configure 'infinity' (up to the eNB whether to use the UpPTS for SRS transmission). Also, as the UpPTS exists every frame, it may not be necessary to configure SRS periods longer than 10 sub-frames. Also, the value of 1 sub-frame may not be needed.

Proposal: Discuss further at the meeting for the supportable SRS transmission periods for FDD and TDD. Consider possible reductions in values in conjunction with whether they provide any signaling savings or reductions in testing.

3.4. Cell-Specific SRS Transmission Sub-Frames

To minimize signaling, certain frames and respective sub-frames may be predetermined to carry SRS transmissions. 

One possibility is to always have SRS transmission (if it exists) in frames with SFN = 0. Then, the other frames having SRS transmission are directly determined based on one of the SRS transmission periods above. Within these frames, one or more sub-frames (if the SRS periodicity is <10) carry the SRS transmission. 
One possibility would be to fix this to sub-frame 1, taking into account TDD and the possibility to transmit SRS in the UpPTS.
Another possibility would be to broadcast the specific sub-frame within the frame at the expense of additional signaling.
Proposal: Discuss further whether the sub-frames with SRS transmission within a frame can be predetermined or whether explicit signaling is needed.
3.5. SRS Hopping Pattern
The alternatives are:

a)      Having a predetermined pattern from the starting SRS BW position (no other signaling needed – only whether SRS hopping is enabled or not).

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).

It was suggested that solutions, possibly with some SRS scheduling restrictions, exist in order to avoid the additional signaling of the second option. A hybrid approach was also suggested.

In case the hopping pattern is predetermined, the alternatives are:
a) Serially scan the maximum allowable SRS BW starting from the first UE-specific SRS BW position and wrapping around once one end of the maximum allowable SRS BW is reached. 

b) Have a specific formula for the hopping pattern maximizing the frequency separation of successive SRS transmissions.
Further discussions are needed.
3.6. SRS Transmission through UpPTS

It was decided that when two SC-FDMA symbols exist in UpPTS, one or both can be used for SRS transmission. A very limited number of opinions suggested that it should be possible to allow the same UE to have SRS transmission in both symbols under certain configuration setups for the cell-specific and UE-specific SRS transmission periods.
3.7. SRS Transmission with UE Antenna Selection

For the one-shot configuration of the SRS transmission, it was suggested that both antennas should have SRS transmission (two separate transmissions). A separate configuration is to some extent needed for the second antenna. 
The alternative is to keep the same configuration as in the case of one UE Tx antenna and have SRS transmission only from one antenna.

In case of SRS hopping, the suggested options are (SRS transmission alternates between antennas in successive SRS transmission sub-frames):

a) Repeat the hopping pattern for the second Tx antenna

b) Combine the SRS transmission from the two antennas into a single hopping pattern
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