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1 Introduction
This is a resubmission document. In the previous RAN4 meeting #62bis, we discussed the power allocation parameters A and B in TM8 and TM9 test cases [1]. According to the description in 36.213, UE does not need to know the transmit power of PDSCH when its transmission mode is 8 or 9 with DMRS configured. In this case,A and B are only used for the TM8 or TM9 fallback mode. However, one important point was raised that when defining DMRS test cases for TM8 and TM9, PDSCH transmitting power should be set for testing purpose and be in line with the principle that all OFDM symbols shall keep constant power spectral density. In this contribution, we further discuss this issue and try to make a valid correction on current specification taking into account all the efforts have been done by companies before.
2 Discussion
The demodulation test cases for TM8 and TM9 are listed in Table 1, the corresponding transmitted powers for each downlink physical channel are calculated in Table 2 in accordance with Table C.3.2-1 in 36.101. It is observed that power allocation setting in current specification is not in line with the principle that power spectral density of all OFDM symbols are kept constant. Therefore, a number of contributions [2, 3] are presented to correct these parameters. Table 2 also shows the results of the two kinds of corrections.
Table 1 Demodulation test cases in 36.101 for TM8 and TM9
	Case
	Table in 36.101
	Description
	CRS port
	A
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	1
	8.3.1.1-1
	FDD, TM9, Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations
	0, 1
	0
	0

	2
	8.3.1.2-1
	FDD, TM9, Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations
	0, 1
	0
	0

	3
	8.3.2.1-3
	TDD, TM8, Testing CDM-multiplexed DM RS (single layer)
	0, 1
	0
	0

	4
	8.3.2.1A-1
	TDD, TM9, Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations
	0, 1
	0
	0

	5
	8.3.2.2-1
	TDD, TM8, Testing CDM-multiplexed DM RS (dual layer)
	0, 1
	-3
	-3

	6
	8.3.2.3-1
	TDD, TM9, Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations
	0, 1
	0
	0


Table 2 Power allocation settings
	Case
	Current specification
	Correction in [2]
	Correction in [3]

	1, 2, 4, 6
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PBCH_RA = 0

PBCH_RB = 0

PSS_RA = 0

SSS_RA = 0

PCFICH_RB = 0

PDCCH_RA = 0

PDCCH_RB = 0

PDSCH_RA = 0

PDSCH_RB = 0

OCNG_RA = 0

OCNG_RB = 0
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PBCH_RA = -3
PBCH_RB = -3
PSS_RA = -3
SSS_RA = -3
PCFICH_RB = -3
PDCCH_RA = -3
PDCCH_RB = -3
PDSCH_RA = 0

PDSCH_RB = 0
OCNG_RA = -3
OCNG_RB = -3
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PBCH_RA = -3

PBCH_RB = -3

PSS_RA = -3

SSS_RA = -3

PCFICH_RB = -3

PDCCH_RA = -3

PDCCH_RB = -3

PDSCH_RA = -3 for fallback mode only
PDSCH_RB = -3 for fallback mode only
OCNG_RA = -3

OCNG_RB = -3

	3
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PBCH_RA = -3
PBCH_RB = -3
PSS_RA = -3
SSS_RA = -3
PCFICH_RB = -3
PDCCH_RA = -3
PDCCH_RB = -3
PDSCH_RA = 0

PDSCH_RB = 0

OCNG_RA = -3
OCNG_RB = -3
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PBCH_RA = -3
PBCH_RB = -3
PSS_RA = -3
SSS_RA = -3
PCFICH_RB = -3
PDCCH_RA = -3
PDCCH_RB = -3
PDSCH_RA = 0

PDSCH_RB = 0
OCNG_RA = -3
OCNG_RB = -3
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PBCH_RA = -3

PBCH_RB = -3

PSS_RA = -3

SSS_RA = -3

PCFICH_RB = -3

PDCCH_RA = -3

PDCCH_RB = -3

PDSCH_RA = -3 for fallback mode only
PDSCH_RB = -3 for fallback mode only
OCNG_RA = -3

OCNG_RB = -3

	5
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PBCH_RA = -6

PBCH_RB = -6

PSS_RA = -6
SSS_RA = -6
PCFICH_RB = -6
PDCCH_RA = -6
PDCCH_RB = -6
PDSCH_RA = -3

PDSCH_RB = -3

OCNG_RA = -6
OCNG_RB = -6
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PBCH_RA = -6

PBCH_RB = -6

PSS_RA = -6

SSS_RA = -6

PCFICH_RB = -6

PDCCH_RA = -6

PDCCH_RB = -6

PDSCH_RA = -3

PDSCH_RB = -3

OCNG_RA = -6

OCNG_RB = -6
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PBCH_RA = -3

PBCH_RB = -3

PSS_RA = -3

SSS_RA = -3

PCFICH_RB = -3

PDCCH_RA = -3

PDCCH_RB = -3

PDSCH_RA = -3 for fallback mode only
PDSCH_RB = -3 for fallback mode only
OCNG_RA = -3

OCNG_RB = -3


Note: Fallback mode: The UE may fallback to lower transmission mode. If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity.

Based on the results shown in Table 2, we have the following observations:
· For case 1, 2, 3, 4, 6, as marked in yellow, the main difference between the two corrections is how to get the relationship between the CRS transmitting power and the PDSCH transmitting power when DMRS is configured. 
· There still exists a miscalculation for case 5 as highlighted in red when applying the correction proposed in [2].
For correction method in [3], PDSCH_RA and PDSCH_RB are used for fallback mode to comply with 36.213. This method leaves it for eNB to decide the PDSCH transmitting power, which may violate the principle that all OFDM symbols shall keep constant power spectral density. The correction method in [2] defines a connection between PDSCH EPRE and A B to get PDSCH transmitting power. However, considering that PDSCH is not mapped to CRS antenna port, this method changes the original definition of A B in 36.213 while there is no new definition in 36.101. Since both methods have drawbacks, the best way forward is to merge their advantages into a new correction: 
1) Keep the definition of A B the same as in 36.213.

2) Define a connection between PDSCH transmit power and CRS transmit power for TM8 and TM9 for testing purpose and add a corresponding note to current spec.
3) Apply offsets ( to PDSCH_RA and PDSCH_RB for TM8 and TM9 instead of all other downlink physical channels to achieve the best simplicity.
An example is presented as follows: 
1) Verify the values of A and B for all the TM8 and TM9 tests, including performance and CSI reporting tests. Make sure that A= B = 0 dB for 1 CRS port and A= B = -3 dB for 2 CRS ports in accordance with RAN1 spec.
2) Correct Table C.3.2-1 to the table below and add corresponding notes:
Table C.3.2-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	Physical Channel
	EPRE Ratio
	

	PBCH
	PBCH_RA = A
	

	
	PBCH_RB = B
	

	PSS
	PSS_RA = A
	

	SSS
	SSS_RA = A
	

	PCFICH
	PCFICH_RB = B
	

	PDCCH
	PDCCH_RA = A
	

	
	PDCCH_RB = B
	

	PDSCH
	PDSCH_RA = A + (
	

	
	PDSCH_RB = B + (
	

	PMCH
	PMCH_RA = A
	

	
	PMCH_RB = B
	

	MBSFN RS
	MBSFN RS_RA = A
	

	
	MBSFN RS_RB = B
	

	OCNG
	OCNG_RA = A
	

	
	OCNG_RB = B
	


NOTE 1:
A= B = 0 dB means no RS boosting.

NOTE 2:
MBSFN RS and OCNG are not defined downlink physical channels in [4]. 
NOTE 3:
For the TM8 and TM9 testing purpose, PDSCH EPRE is defined as the total energy of PDSCH measured on all transmitted ports.
NOTE 4: ( = 0, 3, 6 dB for the TM8 and TM9 test cases with 1, 2, 4 CRS ports, respectively. Otherwise, ( = 0.
This correction provides a possible connection between PDSCH transmit power and CRS transmit power for TM8 and TM9 test. Therefore, we propose

Proposal 1: A and B should be set the same as Rel-8.
Proposal 2: Define a connection between PDSCH transmitted power and CRS transmitted power for TM8 and TM9 for testing purpose.
Proposal 3: Apply offsets ( only to PDSCH_RA and PDSCH_RB for TM8 and TM9 instead of to all other downlink physical channels.
Note that these should be applied to all the TM8 and TM9 tests, including performance and CSI reporting tests.
In addition, the abbreviations with regard to power allocation parameters in 36.101 are:
PSS_RA
PSS-to-RS EPRE ratio for the channel PSS
SSS_RA
SSS-to-RS EPRE ratio for the channel SSS
xCH_RA
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols not containing RS
xCH_RB
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols containing RS

The above definitions are based on the Rel-8 spec which only uses CRS as reference signal. However, DMRS and CSI-RS are also introduced for demodulation and CSI measurement when it evolves into Rel-10. It will cause confusion if not specify which RS is defined, so we propose to change it into CRS according to 36.213. 
Proposal 4: Change the RS into CRS in the abbreviations in 36.101.
3 Conclusion
In this contribution, we further discuss power allocation parameters and propose a valid correction on current specification taking into account all the efforts have been done by companies before. The following proposals are made: 
Proposal 1: A and B should be set the same as Rel-8.
Proposal 2: Define a connection between PDSCH transmitted power and CRS transmitted power for TM8 and TM9 for testing purpose.
Proposal 3: Apply offsets ( only to PDSCH_RA and PDSCH_RB for TM8 and TM9 instead of to all other downlink physical channels.
Proposal 4: Change the RS into CRS in the abbreviations in 36.101.
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