3GPP TSG-RAN WG4 #69
R4-136080
[image: image5.emf]-10 -5 0 5 10 15

10

-3

10

-2

10

-1

10

0

Test2 2ECCE

CNR (dB)

BLER

 

 

FDD

TDD

November 11th – 15th, 2013, San Francisco, U.S
Agenda item:
7.6.1
Source: 
Qualcomm Incorporated
Title: 
Remaining issues in ePDCCH demodulation test
Document for:
Discussion
1. Introduction
In RAN4 #68bis, further clarification was made for remaining details for ePDCCH demodulation tests and agreements are summarized in [1]. Also, the issue of test case applicability of localized ePDCCH demodulation tests was discussed and WF was agreed in [2]. In this contribution, we provide our view on remaining issues in ePDCCH demodulation test and simulation results based on agreed test setup. 
2. Distributed ePDCCH test
It was agreed to include CSI-RS SFs in ePDCCH demodulation test but it was not explicitly mentioned whether CSI-RS SF is considered only in localized ePDCCH test or in both localized and distributed ePDCCH tests. For TM3 UE, it is still possible for eNB to configure CSI-RS and ZP-CSI-RS resources for other UEs in the network. Also, Rel-11 UE configured in TM3 is required to perform proper rate matching around CSI-RS and ZP-CSI-RS. Thus, we may or may not include CSI-RS configuration in distributed ePDCCH test. However, if we look at eREG level detail of RE mapping algorithm, there is no difference in rate matching behavior between localized and distributed ePDCCH. Thus, it would suffice to have it verified in localized ePDCCH test. 
Proposal 1. Consider CSI-RS and ZP-CSI-RS SF in only localized ePDCCH test.
Simulation results for distributed ePDCCH tests are shown in Figure 1. CINR requirements for 1% mis-detection with impairment margin are presented in table 1.  
Table 1. CINR requirement for distributed ePDCCH test with impairment margin

	
	FDD, AL=16
	FDD, AL=4
	TDD, AL=16
	TDD, AL=4

	Required CINR (dB)
	-3.4
	2.6
	-3.3
	2.8
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Figure 1. Distributed ePDCCH detection performance
3. Localized ePDCCH test applicability

WF was agreed in [2] for localized test case applicability. The motivation behind this WF is to minimize the number of test cases to be defined and to be applied to a UE with specific capability. According to the agreement, RAN4 needs to define following localized ePDCCH test cases.
· one TM9 localized ePDCCH test with monitoring SF configuration, which is common to all UE capability
· one TM9 localized ePDCCH test without monitoring SF configuration, which is applicable to non-TM10 UE
· one TM10 localized ePDCCH test without monitoring SF configuration and fixed TP ePDCCH transmission, which is applicable TM10 UE with 7-0 capability
· one TM10 localized ePDCCH test without monitoring SF configuration and dynamic TP ePDCCH transmission, which is applicable TM10 UE with 7-1 capability
One open issue is whether AL=2 or AL=8 is selected for common test. We would like to propose to select AL=8 test for common test and AL=2 test for UE-capability specific test. Motivation behind this proposal is to define TM10 test with AL=2, which will make it easy to discriminate behavior A and behavior B performance in TM10 ePDCCH demodulation test. 
Proposal 2. Use AL=8 for common localized ePDCCH test and AL=2 for UE-capability specific localized ePDCCH test. 
4. Localized ePDCCH test (TM9)
4.1. CSI-RS configuration
For localized ePDCCH test, it was agreed in RAN4 #68bis to include CSI-RS SF for ePDCCH demodulation test. For CSI-RS configuration, it was agreed to configure one 2-port CSI-RS and one ZP-CSI-RS with 5ms period but details of CSI-RS configuration were not specified yet. 
For TDD, it was agreed to configure CSI-RS in normal SF to minimize the effect on ePDCCH code rate. Since UDL configuration 0 is used in ePDCCH test, SF 0 and 5 are the only normal SF available for CSI-RS configuration. Considering that slot 1 of SF 0 has collision with PBCH and PSS in center 6 PRBs, CSI-RS and ZP-CSI-RS should be configured in slot 0, which leaves CSI-RS resource configuration 0 and 5 the only available option. In FDD, CSI-RS resource configuration 0 would collide with PSS/SSS in SF 0. For FDD, we would like to propose to use same resource configuration but in SF 2 and 7 instead. Table 2 lists CSI-RS configuration for FDD and TDD. 
Table 2. CSI-RS configuration for TM9 localized ePDCCH test
	
	CSI-RS SF configuration
	Number of CSI-RS ports
	CSI-RS resource configuration
	ZP-CSI-RS SF configuration
	ZP-CSI-RS bitmap

	FDD
	2
	2
	0
	2
	0000010000000000

	TDD
	0
	2
	0
	0
	0000010000000000


4.2. Monitoring SF configuration
In [2], it was agreed to test monitoring SF configuration function in TM9 localized ePDCCH test. According to [3], ePDCCH can be configured for a UE with subframePatternConfig-r11 IE that specifies SFs to monitor ePDCCH. subframePatternConfig-r11 IE is SF bitmap with same type as MeasSubframePattern-r10 IE that is used for ABS pattern specification in eICIC/FeICIC. For FDD, MeasSubframePattern-r10 IE has 40 bit string. For TDD with UDL configuration 0, it has 70 bit string. 
The purpose of monitoring SF configuration in ePDCCH demodulation test is to verify UE functionality to selectively monitor ePDCCH in SFs configured by RRC signaling. Also, it was tentatively agreed to verify this functionality by checking whether UE indeed transmits DTX instead of ACK/NACK in SFs not configured for ePDCCH monitoring. Thus, it would suffice to configure only small number of SFs not configured for ePDCCH monitoring. Based on this understanding, we would like to propose following monitoring SF configuration for one TM9 localized ePDCCH test common to all UE capability. 
· FDD: subframePatternConfig-r11 = 1111111110  1111111101  1111111011  1111110111 
· TDD: subframePatternConfig-r11 = 1100011000  1100010000  1100011000  1100001000  

                                                       1100011000  1000011000  1100011000
Proposal 3. For TM9 localized ePDCCH test common to all UE capability, apply monitoring SF pattern in section 4.2.
EPDCCH-Config-r11 ::=

SEQUENCE{


config-r11

CHOICE {



release





NULL,




setup





SEQUENCE {




subframePatternConfig-r11
CHOICE {





release





NULL,





setup





SEQUENCE {






subframePattern-r11


MeasSubframePattern-r10





}




}
















OPTIONAL, -- Need ON




startSymbol-r11



INTEGER (1..4)






OPTIONAL, -- Need OP




setConfigToReleaseList-r11
EPDCCH-SetConfigToReleaseList-r11

OPTIONAL, -- Need ON




setConfigToAddModList-r11
EPDCCH-SetConfigToAddModList-r11

OPTIONAL -- Need ON



}


}

}

MeasSubframePattern-r10 ::= CHOICE {


subframePatternFDD-r10



BIT STRING (SIZE (40)),


subframePatternTDD-r10



CHOICE {



subframeConfig1-5-r10




BIT STRING (SIZE (20)),



subframeConfig0-r10





BIT STRING (SIZE (70)),



subframeConfig6-r10





BIT STRING (SIZE (60)),



...


},


...

}
4.3. Simulation results

Simulation results for TM9 localized ePDCCH tests are shown in Figure 2. In the simulation, CSI-RS resources are configured according to the parameters in table 2. For AL=2 test, ePDCCH is scheduled in all SFs while ePDCCH is transmitted according to monitoring SF configuration proposed in section 3.2 for AL=8 test. CINR requirements for 1% mis-detection with impairment margin are presented in table 3. 

Table 3. CINR requirement for TM9 localized ePDCCH test with impairment margin

	
	FDD, AL=8
	FDD, AL=2
	TDD, AL=8
	TDD, AL=2

	Required CINR (dB)
	2.3
	11.8
	1.4
	12.8
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Figure 2. Localized ePDCCH detection performance

5. Localized ePDCCH test (TM10)

5.1. ePDCCH and PDSCH transmission
In TM10, ePDCCH and corresponding PDSCH may or may not be transmitted from same TP. For 7-0 UE with single CSI process support, ePDCCH and PDSCH should be transmitted from same TP. For 7-1 UE, we would like to propose transmitting ePDCCH and PDSCH from same TP. If ePDCCH and PDSCH is transmitted from different TP, there could be ICI/ISI from PDSCH from other TP due to timing and frequency offset between TPs. ICI/ISI noise floor could make it harder to discriminate behavior A and behavior B UE performance. 
Proposal 4. Transmit ePDCCH and PDSCH from same TP in TM10 localized ePDCCH test. 

Main test purpose of TM10 ePDCCH test is to verify UE’s behavior B performance in terms of timing and frequency offset compensation. Thus, it would be desirable to define test point at high CINR. We can achieve high CINR by blanking ePDCCH and PDSCH transmission from TP that is not transmitting ePDCCH and PDSCH. In test for 7-0 UE with fixed TP transmission, ePDCCH and PDSCH will be transmitted from TP2 (non-serving TP) while TP1 (serving TP) is completely muted for ePDCCH and PDSCH transmission. In test for 7-1 UE, TP for ePDCCH and PDSCH transmission will be dynamically switched while other TP is blanked for ePDCCH and PDSCH. 
Proposal 5. Blank ePDCCH and PDSCH transmission from TP not transmitting ePDCCH and PDSCH in TM10 localized ePDCCH test. 
For TP switching, we would be able to reuse same random TP switching method defined for CoMP demodulation test. In random TP switching, TP for ePDCCH and PDSCH transmission is randomly selected in each SF. TP1 is selected 30% of time and TP2 is selected 70% of time. 
Proposal 6. Reuse random TP switching for CoMP demodulation test in TM10 localized ePDCCH test. 

5.2. CSI-RS configuration
For 7-0 UE, UE is configured with only one CSI-RS that is transmitted from TP2. UE will be also configured with one ZP-CSI-RS for TP2. Thus, we can reuse CSI-RS configuration in table 2 except that CSI-RS and ZP-CSI-RS resources are configured for non-serving TP instead of serving TP. For 7-1 UE, we need to configure CSI-RS for both TP1 and TP2. Also, we need to configure one ZP-CSI-RS for each TP. In TDD, we should put all CSI-RS and ZP-CSI-RS resources in slot 0 of SF 0, which is achievable by CSI-RS configuration in table 4. Here, TP1 and TP2 are configured with 2 port CSI-RS with resource configuration 0 and 10. ZP-CSI-RS with resource configuration 5 are shared by TP1 and TP2. 
Table 4. CSI-RS configuration for TM10 localized ePDCCH test for 7-1 UE

	
	CSI-RS SF configuration
	Number of CSI-RS ports
	CSI-RS 0 resource configuration
	CSI-RS 1 resource configuration
	ZP-CSI-RS SF configuration
	ZP-CSI-RS 0/1 bitmap

	FDD
	2
	2
	0
	10
	2
	0000010000000000

	TDD
	0
	2
	0
	10
	0
	0000010000000000


5.3. ePDCCH set configuration
For TM9 localized ePDCCH test, it was agreed to configure 2 ePDCCH set, one distributed ePDCCH set with 2 PRBs and one localized ePDCCH set with 2 PRBs. For TM10 localized ePDCCH test for 7-0 UE, two ePDCCH sets need to be associated with TP2 transmitting ePDCCH and ePDCCH. Thus, we can reuse same ePDCCH set configuration as TM9 localized ePDCCH test. 
Proposal 7. For TM10 localized ePDCCH test for 7-0 UE, reuse ePDCCH set configuration for TM9 localized ePDCCH test. 
For TM10 localized ePDCCH test for 7-1 UE, one ePDCCH set needs to be associated with one TP and corresponding PQI state. ePDCCH set 0 will be defined as 8 PRB localized ePDCCH set associated with TP 0 and ePDCCH set 1 will be defined as 8 PRB localized ePDCCH set associated with TP 1. For PRB allocation, existing 8 PRB allocations {0, 7, 14, 21, 28, 35, 42, 49} can be reused for ePDCCH set 0. For ePDCCH set 1, we can consider PRBs next to ePDCCH set 0 such as {1, 8, 15, 20, 29, 34, 41, 48}. 
Proposal 8. For TM10 localized ePDCCH test for 7-1 UE, define two 8 PRB localized ePDCCH set with PRB allocation {0, 7, 14, 21, 28, 35, 42, 49} and {1, 8, 15, 20, 29, 34, 41, 48}. 
5.4. Simulation results

To be added
6. Conclusion 
In this contribution, we provide our view on remaining issues in ePDCCH demodulation test and simulation results based on agreed test setup. We proposed following to finalize the test case design for ePDCCH. 
Proposal 1. Consider CSI-RS and ZP-CSI-RS SF in only localized ePDCCH test.

Proposal 2. Use AL=8 for common localized ePDCCH test and AL=2 for UE-capability specific localized ePDCCH test. 

Proposal 3. For TM9 localized ePDCCH test common to all UE capability, apply monitoring SF pattern in section 4.2.

Proposal 4. Transmit ePDCCH and PDSCH from same TP in TM10 localized ePDCCH test. 

Proposal 5. Blank ePDCCH and PDSCH transmission from TP not transmitting ePDCCH and PDSCH in TM10 localized ePDCCH test. 
Proposal 6. Reuse random TP switching for CoMP demodulation test in TM10 localized ePDCCH test. 

Proposal 7. For TM10 localized ePDCCH test for 7-0 UE, reuse ePDCCH set configuration for TM9 localized ePDCCH test. 
Proposal 8. For TM10 localized ePDCCH test for 7-1 UE, define two 8 PRB localized ePDCCH set with PRB allocation {0, 7, 14, 21, 28, 35, 42, 49} and {1, 8, 15, 20, 29, 34, 41, 48}. 
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