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1. Introduction

This paper proposes further details for the E-UTRA Test Models as outlined in [2]. This is a companion paper to [7] which provides high level descriptions of some of the of the remaining TX tests.

2. General 
Mapping of E-TMs to TX tests

Mapping of the E-TMs to the TX tests is considered as follows:

E-TM1:
· BS output power

· Output power dynamics

· Total power dynamic range (upper OFDM symbol power limit at max power) 

· Unwanted emissions

· Occupied bandwidth
· ACLR
· Operating band unwanted emissions (SEM)
· Transmitter spurious emissions
· Transmitter intermodulation

· RS absolute accuracy 
E-TM2:
· Total power dynamic range (lower OFDM symbol power limit at min power), 
· EVM of single 64QAM PRB allocation (at min power)

· Frequency error (at min power) 
E-TM3.x:
· Transmitted signal quality

· Frequency error (at max power) 

· EVM for all modulation schemes (at max power)
Handling of control channels (PCFICH, PHICH, PDCCH)

In [2] it was proposed to make assumptions about the total amount of REGs needed for the control channels, i.e. fix the number of symbols needed for control (1…3) and then treat these symbols as an aggregation of QPSK modulated REGs without maintaining any associations to the particular control channels (PCFICH, PHICHs, PDCCHs). 

However, we wish to re-consider this working assumption as there are several advantages in modelling and multiplexing the physical control channels explicitly as per TS36.211:
· It will keep the E-TMs closer the actual L1 processing within the eNB, i.e. less development effort for implementing the E-TMs and a resulting test signal closer to an actual DL signal
· PHICH groups have a modulation which differs from QPSK, hence they should be explicitly generated
· The effort in specifying all parameters required to map the physical control channels onto the RE grid as per TS36.211 is not excessive, see below parameter table.

· Even if not mandated by 3GPP TS36.141 tests, signal analysis (e.g. EVM-type measurements) on physical control channels will be possible if their location on the RE grid is explicitly defined within the E-TMs.

No EVM measurements or any further signal analysis is foreseen at the moment for the control channels; there is also no EVM definition for PDCCH or the other control channels. Hence the control channel power dynamics for E-TM3.x is unimportant and a flat EPRE distribution across PDCCH REs is appropriate. 
On the other hand, for E-TM1 appropriate up/down power dynamics would need to be defined for PDCCHs on a statistical basis obtained from e.g. system simulations. This is needed as E-TM1 is used for OOB tests.

All information fields of the physical control channels shall be populated by appropriate PN data.

General parameters of the E-TMs

Following general parameters are proposed:

· TX signals are defined for single antenna port (1-TX): 1 code word, 1 layer, no precoding. TX requirements shall be tested separately for each antenna port.

· Duration of 10 subframes (10 ms), required for EVM averaging

· PRB allocations shall vary between subframes in order to enhance test coverage (e.g. EVM measurements)
· Short CP

· Virtual resource blocks of localized type

· No UE-specific reference signals
· PBCH shall be included in slot #1 of subframe 0
· Included Physical signals:

-
Reference signal, no boosting assumed (for 1-TX)

-
Synchronization signal, present only in slots 0 and 10, is required for signal synchronisation purposes e.g. in EVM sample time estimation.

The reference-signal sequence can be defined according to TS36.211 with suitable parameterisation (cell ID 
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), similarly for the generation of primary/secondary synchronization sequences.
· All information fields of the Physical channels shall be populated by appropriate PN data
3. Detailed Proposal for the E-TMs

The following Table list parameters appropriate for definition of the E-TMs. Illustrative values are provided for 5 MHz E-UTRA which would need to be extended to the other channel BW options.  Illustrative plots for the resulting RE grid are attached at the end of this contribution (enlarge to 500% to view).
	Parameter
	E-TM 1
	E-TM 2
	E-TM 3.1
	E-TM 3.2
	E-TM 3.3

	Duration
	10 subframes (10 ms), 20 slots
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	17

	RS boosting, PB = EB/EA
	PB = 1 (no RS boosting)

	Synchronisation signal EPRE / EPRERS [dB]
	0
	0
	0
	Same value as for RE of “not measured” PDSCH PRBs

	Reserved RE EPRE / EPRERS [dB]
	Not transmitted

	PBCH
	Present in slot #1 of subframe 0

	PBCH EPRE / EPRERS [dB]
	0
	0
	0
	Same value as for RE of “not measured” PDSCH PRBs

	Reserved RE EPRE / EPRERS [dB]
	Not transmitted

	PCFICH Control format indicator (CFI)
	3
	1
	1
	1
	1

	PCFICH EPRE / EPRERS [dB]
	0
	0
	0
	0
	0

	# of PHICH groups
	TBD
	1
	1
	1
	1

	# of PHICHs within group
	TBD
	1
	2
	2
	2

	Sequence index, 
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	TBD
	0
	0, 4

	ACK / NACK info
	TBD
	Random (PN) ACK / NACK

	PHICH BPSK symbol power / EPRERS [dB]
	TBD
	0
	-3.010

	PHICH group EPRE / EPRERS [dB]
	TBD
	0
	0
	0
	0

	# of REGs allocated  to PDCCH 
	TBD
	18
	36
	36
	36

	# of dummy REGs added for padding
	TBD
	25
	7
	7
	7

	# of PDCCH
	TBD
	1
	2
	2
	2

	# of CCEs per PDCCH
	TBD
	2
	2
	2
	2

	# of REs per CCE
	36

	PDCCH EPRE / EPRERS [dB]

	TBD, random pattern within  [-6, 4] 
OFDM symbol power shall be normalised
	0
	Constant EPRE across all PDCCH, 
power boosted by 1.88 dB
in order to normalise
OFDM symbol power

	# and modulation of PDSCH PRBs within a slot for which EVM is measured
	25 / QPSK
(EVM not measured)
	1 / 64QAM
	25 / 64QAM
	15 / 16QAM
	13 / QPSK

	PRB PA = EA/ERS [dB]
	TBD, random pattern within  [-6, 3] 

OFDM symbol power shall be normalised
	0
	0
	-3 (deboosted)
	-6 (deboosted)

	# and modulation of PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	-
	10 / QPSK
	12 / 16QAM

	PRB PA = EA/ERS [dB]
	-
	+2.426 (boosted)
	+2.580 (boosted)

	Mapping of PDSCH PRBs within subframes
	Changes from subframe to subframe according to a TBD pattern 


4. Conclusions

It is proposed that RAN4 agree upon the high level description of the E-TMs from Sect. 3 as basis for generating corresponding TPs for TS36.141.
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RE grid for E-TM 2


(2 ms duration shown)





























RE grid for E-TM 3.x


(2 ms duration shown)
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