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1 Introduction

RAN4 has published DL-CoMP TM10 demodulation testcases in TS36.101. A main purpose of CoMP demodulation testes is to verify proper TM10 UE implementations and synchronization requirements, especially about UE behaviour type-B. One of the important requirements is about rate-matching of the TM10 UE implementation. TM10 UE must be able to understand PDSCH RE mapping depending on DPS switching.

Testcase 8.3.1.3.2 (FDD) and 8.3.2.4.2 (TDD) configures dynamic TP selections based on random selection. These testcases set two different ZP-CSI-RSs in each TP and require UE to change PDSCH RE mapping by PQI index selection. This contribution discusses the problem of multiple ZP-CSI-RS configurations in a TP for CoMP-DPS. Basically, we want to avoid unnecessarily complex test conditions beyond practical TM10 systems and clarify the ZP-CSI-RS configurations. 
2 Discussion
2.1 TM10 Rate-matching on Zero-power CSI-RS
A TM10 UE performs PDSCH rate-match around a ZP-CSIRS indicated by PQI-index in DCI-2D. 

For the TM10 system of Table 8.3.1.3.2-1 and 8.3.1.3.2-2 [1], we design a RX operation as

· If a PDSCH-SF is scheduled by PQI-set-0, a PDSCH demodulator understands zero power REs through ZP-CSI-RS-0.  ( likewise with PQI-set-2 )
· If a PDSCH-SF is scheduled by PQI-set-1, a PDSCH demodulator understands zero power REs through ZP-CSI-RS-1.  ( likewise with PQI-set-3 )
· Due to above operations, ZP-CSI-RS-0 and ZP-CSI-RS-1 are never configured together in a subframe.
From the PQI table in the testcase, we can infer that ZP-CSI-RSs are configured for noise variance measurement purposes to satisfy “DL transmission hypothesis for each PQI Set” in table 8.3.1.3.2-2. 
2.2 ZP-CSI-RS Configurations Review in TM10 Demod Tests
We want to review Test 8.3.1.3.2 (FDD) and 8.3.2.4.2 (TDD) in the two points of view below:
PDSCH transmission switching between two ZP-CSI-RSs in a single TP
The test requires PDSCH mapping switching randomly corresponding to PQI-set selection within a single TP as well as between TP1 and TP2. ZP-CSI-RS configured in a TP is also switched together with PQI switch, which causes a problem as explained below. We prefer that the testcases can be designed in consistent with real operation as much as possible. So, let’s first compare the operation of TM9 and the TM10 tests under discussion.

· In TM9, ZP-CSI-RS ICSI-RS=2 indicates periodicity TCSI-RS=5 and subframe offset ∆CSI-RS=2. Basically, it is periodically configured    [2, table 6.10.5.3-1].
· In the TM10 tests under discussion, ZP-CSI-RS ICSI-RS=2 does not mean periodicity TCSI-RS=5 in strict sense. Its actual periodicity becomes random even from a single TP based upon random PQI-set selection.
From these facts, we need to review if the two ZP-CSI-RS configurations and PQI-set-switching within a single TP are required to test a TM10 UE. In order to support such capability, it causes change of TM10 ZP-CSI-RS periodicity definitions in test equipment or simulators. 
A TM10 UE can be signalled with one or more ZP-CSI-RS configurations, and PDSCH rate-matching is performed only around one of the ZP-CSI-RS configuration(s), as shown in the following quotes from RAN1 spec and meeting agreements.

TS 36.213 states on TM10 ZP-CSI-RS configuration  [3, chapter 7.2.7] :

· For a serving cell and UE configured in transmission mode 10, the UE can be configured with one or more zero-power CSI-RS resource configuration(s) 

RAN1 Agreement #WG71 6.2.2.2  [4] :

· In a given subframe, the PDSCH is rate matched around only one ZP CSI-RS configuration.

· The ZP CSI-RS configuration is the one signaled in DCI format 2D or configured by RRC for DCI format 1A

Of course, an eNB has freedom to set multiple ZP-CSI-RS configurations in any periodic subframes without any constrain. However, for the RAN4 testcases, it needs further clarification on multiple ZP-CSI-RS configurations in a subframe in a TP regarding periodic ZP-CSI-RS configurations. 
Basically, essential TM10 UE rate-matching requirements are :
· Understand multiple ZP-CSI-RS configurations in TM10

· Perform rate-matching around only one ZP-CSI-RS configuration selected by PQI-index

Switching between two different ZP-CSI-RS’s from a single TP or two TPs does not make any difference to UE. In the testcases  a TM10 UE performs rate-matching just around a selected ZP-CSI-RS no matter which TP configures ZP-CSI-RS(s). The TM10 rate-match test purposes can be achieved with a different ZP-CSI-RS configuration in each TP and DPS switching between the two TPs.
The PQI table 8.3.1.3.2-2 with the presented transmission hypothesis seems to make the TPs’ configurations unnecessarily complex.
Configurations to support “DL transmission hypothesis”
For a demodulation test, it may not need to consider the TM10 CSI interference measurement. However to avoid confusion it is worthy to make the test configuration consistent with general TM10 operations.
Table 8.3.1.3.2-2 presents “DL transmission hypothesis for each PQI Set”, which shows CoMP DPS/DPB schemes used for PDSCH transmission. In practice, the DL transmission hypothesis should match with UE’s nose-interference measurements. TM10 ZP-CSI-RSs are also configured for CSI-IM measurements. 

To be consistent with the DL transmission hypothesis in the given tests, CSI-IM interference measurement for a CSI process must be switched together with ZP-CSI-RS-id in a PQI set. This causes some ambiguity of the system feasibility because CSI process configurations generally do not change very dynamically. 
Also, it is noted that EPDCCH testcase 8.8.3.1 test-2 and 8.8.3.2 test-2 have the identical PDSCH transmission configurations, but their ZP-CSI-RS configurations are different from TM10 PDSCH tests, with one ZP-CSI-RS configuration in each TP. TM10 EPDCCH mapping and rate-matching follow the same rule as TM10 PDSCH using the PQI table [3, chapter 9.1.4.3]. 
In conclusion, it is difficult to say that testcases 8.3.1.3.2 and 8.3.2.4.2 operate consistently with a general TM10 system concept and can cause misunderstanding on how CoMP should be configured in practice. 
2.3  Proposals 
In order to clarify TM10 operation and rate-matching, we propose to revise the Table 8.3.1.3.2-1, 8.3.1.3.2-2 (FDD) and the Table 8.3.1.3.2-1, 8.3.1.3.2-2 (FDD).

In fact, the testcase assumes DPS/DPB scheme, so the interfering TP’s ZP-CSI-RS configuration is not relevant to these tests. Therefore, one periodic ZP-CSI-RS configuration in each TP is sufficient to test TM10 rate-matching. Also, the performance requirements regarding TM10 timing offset estimation are not changed due to our proposals.

Propose 1 (FDD) : 
ZP-CSI-RS configurations are configured in Table 8.3.1.3.2-1 as

	Zero-power CSI-RS 0 configuration

ICSI-RS /
ZeroPower CSI-RS bitmap
	Subframes/bitmap
	2/

0010000000000000
	N/A

	Zero-power CSI-RS1 configuration

ICSI-RS /
ZeroPower CSI-RS bitmapS
	Subframes/bitmap
	N/A
	2/

0000010000000000


Define only  two PQI-sets for DPS/DPB in Table 8.3.1.3.2-2.
	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CSI-RS 0
	ZP CSI-RS 0 
	PDSCH 
	Blanked 

	PQI set 1 
	CSI-RS 1
	ZP CSI-RS 1
	Blanked 
	PDSCH 


Propose 2 (TDD) : 
We propose to revise Table 8.3.1.3.2-1, 8.3.1.3.2-2 (TDD).  ZP-CSI-RS configurations are configured in Table 8.3.2.4.2-1 as

	Zero-power CSI-RS 0 configuration

ICSI-RS /
ZeroPower CSI-RS bitmap
	Subframes/bitmap
	4/

0010000000000000
	N/A

	Zero-power CSI-RS1 configuration

ICSI-RS /
ZeroPower CSI-RS bitmapS
	Subframes/bitmap
	N/A
	4/

0000010000000000


Define only  two PQI-sets for DPS/DPB in Table 8.3.2.4.2-2.

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CSI-RS 0
	ZP CSI-RS 0 
	PDSCH 
	Blanked 

	PQI set 1 
	CSI-RS 1
	ZP CSI-RS 1
	Blanked 
	PDSCH 


3 Conclusions

Testcase 8.3.1.3.2 (FDD) and 8.3.2.4.2 (TDD) configures dynamic TP selections based on random selection.  We propose the following changes on these tests to avoid potential mis-understanding of CoMP operations and reduce test complexity.
Propose 1 (FDD) : 
ZP-CSI-RS configurations are configured in Table 8.3.1.3.2-1 as

	Zero-power CSI-RS 0 configuration

ICSI-RS /
ZeroPower CSI-RS bitmap
	Subframes/bitmap
	2/

0010000000000000
	N/A

	Zero-power CSI-RS1 configuration

ICSI-RS /
ZeroPower CSI-RS bitmapS
	Subframes/bitmap
	N/A
	2/

0000010000000000


Define only  two PQI-sets for DPS/DPB in Table 8.3.1.3.2-2.

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CSI-RS 0
	ZP CSI-RS 0 
	PDSCH 
	Blanked 

	PQI set 1 
	CSI-RS 1
	ZP CSI-RS 1
	Blanked 
	PDSCH 


Propose 2 (TDD) : 
We propose to revise Table 8.3.1.3.2-1, 8.3.1.3.2-2 (TDD).  ZP-CSI-RS configurations are configured in Table 8.3.2.4.2-1 as

	Zero-power CSI-RS 0 configuration

ICSI-RS /
ZeroPower CSI-RS bitmap
	Subframes/bitmap
	4/

0010000000000000
	N/A

	Zero-power CSI-RS1 configuration

ICSI-RS /
ZeroPower CSI-RS bitmapS
	Subframes/bitmap
	N/A
	4/

0000010000000000


Define only two PQI-sets for DPS/DPB in Table 8.3.2.4.2-2.

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CSI-RS 0
	ZP CSI-RS 0 
	PDSCH 
	Blanked 

	PQI set 1 
	CSI-RS 1
	ZP CSI-RS 1
	Blanked 
	PDSCH 


4 Appendix
Table 8.3.1.3.2-1 (FDD) Test Parameters for timing offset compensation with DPS transmission

	parameter
	Unit
	TP 1
	TP 2

	ownlink power allocation
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	dB
	0
	0
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	dB
	0 (Note 1)
	0

	
	(
	dB
	-3
	-3

	Beamforming model
	
	N/A
	As specified in clause B.4.1

	Cell-specific reference signals
	
	Antenna ports 0,1
	(Note 2)

	CSI reference signals 0
	
	Antenna ports {15,16}
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	5 / 2
	N/A

	CSI reference signal 0 configuration
	
	0
	N/A

	CSI reference signals 1
	
	N/A
	Antenna ports {15,16}

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	N/A
	5 / 2

	CSI reference signal 1 configuration
	
	N/A
	8

	Zero-power CSI-RS 0 configuration

ICSI-RS /
ZeroPower CSI-RS bitmap
	Subframes/bitmap
	2/

0010000000000000
	2/

0010000000000000

	Zero-power CSI-RS1 configuration

ICSI-RS /
ZeroPower CSI-RS bitmapS
	Subframes/bitmap
	2/

0000010000000000
	2/

0000010000000000
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	dB
	Reference Value in Table 8.3.1.3.2-3
	Reference Value in Table 8.3.1.3.2-3
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at antenna port
	dBm/15kHz
	-98
	-98

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Cell Id
	
	0
	N/A

	Number of control OFDM symbols
	
	2
	2

	Timing offset between TPs
	
	N/A
	Reference Value in Table 8.3.1.3.2-3

	Frequency offset between TPs
	Hz
	N/A
	0

	Number of allocated resource blocks
	PRB
	50
	50

	PDSCH transmission mode
	
	10
	10

	Probability of occurrence of PDSCH transmission(Note 3)
	%
	30
	70

	Symbols for unused PRBs
	
	OCNG (Note 4)
	OCNG (Note 4)

	Note 1:

[image: image5.wmf]1

=

B

P

 

Note 2: 
REs for antenna ports 0 ans 1 CRSs have zero transmission power.
Note 3:
PDSCH transmission from TPs shall be randomly determined independently for each subframe. Probabilities of occurrence of PDSCH transmission from TPs are specified. The probability of occurrence of PQI set in each TP is equal.
Note 4:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.




Table 8.3.1.3.2-2 (FDD) Configurations of PQI and DL transmission hypothesis for each PQI set

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CSI-RS 0
	ZP CSI-RS 0 
	PDSCH 
	Blanked 

	PQI set 1 
	CSI-RS 0
	ZP CSI-RS 1
	PDSCH 
	Blanked 

	PQI set 2 
	CSI-RS 1
	ZP CSI-RS 0 
	Blanked 
	PDSCH 

	PQI set 3 
	CSI-RS 1 
	ZP CSI-RS 1 
	Blanked 
	PDSCH 
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