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1. Introduction
It has been agreed to allow offsetting the EPRE of DL RS relative to the EPRE of PDSCH REs of type A [1]. When EPRE_RS > EPRE_A (P_A < 1), there has been some debate whether it is beneficial to employ PDSCH RE puncturing for REs of type B, in addition to the already agreed EPRE_B variation relative to EPRE_A.

In this contribution, we present simulation results comparing the performance of RE puncturing and EPRE variation for REs of type B. We conclude that there is no motivation to introduce RE puncturing.
2. Simulation Results

We compared EPRE variation and RE puncturing using the following simulation methodology:

· For a given system bandwidth:

· Sweep MCS (all available TBS that result in no filler bits).

· Rate match and map onto physical resources.

· For each MCS, record the SNR required for X% BLER.

· If P_A < 1 then

· EPRE variation: P_B is adjusted to keep OFDM symbol energy constant.

· RE puncturing: some B-type REs are not available (rate matching takes care).

Simulation assumptions:

· Static channel with AWGN, perfect CSI

· Channel estimation improvement from RS boost is not captured.

· Relative comparisons (EPRE variation vs. puncturing) at the same P_A are valid.

· 1 Tx antenna.

· Normal CP.

· 2 OFDM symbols reserved for PDCCH & PHICH.
· Coding rates: QPSK: 0.17..0.70, 16QAM: 0.35..0.80, 64QAM: 0.53..0.94 (all PDSCH REs used to calculate).
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Figure 1  EPRE variation vs. RE puncturing. The results in the lower-right corner correspond to coding rate > 1 (RE puncturing) and the SNR difference equal to -infinity (here clipped to -4 dB).
In figure 1 the simulation results are shown in terms of the SNR difference for 10% BLER. The difference is negative when EPRE variation performs better, and positive when RE puncturing performs better.
The following can be observed:

· In 5 MHz, EPRE variation is superior to RE puncturing.

· In 20 MHz:

· P_B = 1, 4/5, 3/5: both approaches are equivalent.

· P_B = 2/5: up 1dB penalty from EPRE variation when eff < 4.8 bit/RE.

· P_B = 1/5: EPRE variation performance deteriorates. Note: the lowest P_B agreed is 2/5 [1].

· The highest MCS’s are not available with RE puncturing when P_A ( 1.

· For the agreed P_B range, EPRE variation is well behaved.
3. Conclusion and Proposal
From the simulation results we can observe that, for the agreed P_B range, EPRE variation is well behaved. Therefore, we recommend not to introduce another mechanism (RE puncturing) for dealing with RS EPRE boosting.
References

[1]
R1-081694, “LS on information about RAN1 decisions regarding DL power settings”, RAN1, to: RAN4































































[image: image3.wmf]0

1

2

3

4

5

6

-4

-3

-2

-1

0

1

2

3

4

efficiency, bit/RE

SNR_EpreVar - SNR_Punct, dB

25 PRBs (5 MHz), BLER = 10%

P

A

=1,    P

B

=1

P

A

=1/2, P

B

=4/5

P

A

=1/3, P

B

=3/5

P

A

=1/4, P

B

=2/5

P

A

=1/5, P

B

=1/5

#CB

[image: image4.wmf]0

1

2

3

4

5

6

-4

-3

-2

-1

0

1

2

3

4

efficiency, bit/RE

SNR_EpreVar - SNR_Punct, dB

110 PRBs (20 MHz), BLER = 10%

P

A

=1,    P

B

=1

P

A

=1/2, P

B

=4/5

P

A

=1/3, P

B

=3/5

P

A

=1/4, P

B

=2/5

P

A

=1/5, P

B

=1/5

#CB/4

