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1 Introduction

In RAN4 #63 meeting, the ABS configuration issues for RRM and demodulation tests were discussed in [1]-[3]. In [1], the ABS configuration for demodulation tests was discussed. In [2], a general ABS definition was captured followed by RAN1’s LS. Moreover, in our previous contribution [3], a CR was proposed only to capture the note for which channels shall be transmitted or not in ABS for each RRM test.

Since most of the companies want to give a clear ABS configuration for all the RRM tests in eICIC, which would be also useful for RAN5 tests, we give the analysis and our perspective on this issue for how to capture the ABS configurations in this contribution. The main intension here is not for making the alignment with the ABS definition in RAN1’s LS, but for correct guiding the RRM tests in both 36.133 and 36.521-3. Finally, the text proposal is given in Section 5.
2 Discussion on ABS Configurations
2.1 Discussion for Cell Identification
For the cell identification, an E-UTRAN intra-frequency cell shall be identified under eICIC scenario. The simulation assumptions for the cell identification in eICIC were given in [6]. As the PSS and SSS were mapped into the same position of resource elements, thus, no matter the ABS is configured or not, the interference will always exist on the PSS and SSS of victim cell. Therefore, the detection of PSS and SSS can be assumed as the worst detection case, which is the key point for determining the side condition of eICIC. Since the cell identification requirement contains the time for pure cell identification and one period of time for RSRP/RSRQ measurement, the ABS pattern is only useful in terms of RSRP/RSRQ measurement for measurement report.

Based on the ABS’s definition, it is clear that:

· CRS shall be contained in ABS subframes;

· PBCH/PSS/SSS shall be transmitted when coincide with ABS subframes;

· PDCCH/PCFICH/PHICH/PDSCH shall be transmitted when coincide with ABS for SIB1 or paging;

Two more items shall be investigated:

Firstly, for the other signals, such as CSI-RS or PRS, from our perspective, since both of them are not related to the current eICIC cell search tests, thus, they can be ignored in this phase.

Secondly, for the MBSFN ABS case, since the definition of MBSFN ABS is that, only the MBSFN subframe without any signals transmitted in data region can be configured as ABS. Moreover, for FDD, subframe #0, #4, #5, #9 can be not configured as the MBSFN subframes, and subframe #0, #1, #5, #6 can be not configured as MBSFN subframes for TDD. Thus, the MBSFN ABS can only used for RRM measurement. Thus, it is meaningless for introducing the cell identification tests under MBSFN ABS case. 
Generally speaking, for cell identification RRM tests, the non-MBSFN ABS can be configured based on the ABS’s definition. For MBSFN ABS case, it can be ignored for cell search tests.

Proposal 1: For cell identification RRM tests, the non-MBSFN ABS can be configured based on the ABS’s definition. 
2.2 Discussion for RLM and RSRP/RSRQ Measurement accuracy
For the RLM and RSRP/RSRQ measurement accuracy tests, the corresponding RRM measurements are implemented under the restricted ABS subframes. The simulation assumptions for RLM were given in [4], and the simulation assumptions for RSRP/RSRQ measurement accuracy were proposed in [5]. Different from cell search tests, there are two cases considered for RLM and RSRP/RSRQ measurement accuracy tests:
· Non-MBSFN ABS case without CRS collision

· MBSFN ABS case with CRS collision

· For non-MBSFN ABS case:
The RLM simulation results are obtained without any interference on the CRS of serving cell. And the CRS from the neighbour cell may only give some interference impact on the PDCCH of serving cell.

The RSRP/RSRQ measurement results are also obtained without any interference on the CRS of serving cell. 

· For MBSFN ABS case:

The RLM simulation results are obtained with the strong interference on the 1st OFDM symbol carries CRS of serving cell. However, there is no other interference impact on the PDCCH of serving cell.

The RSRP/RSRQ measurement results are also obtained with the strong interference on the 1st OFDM symbol carries CRS of serving cell. The absolute and relative accuracy can be satisfied through the implementation method for utilizing the other OFDM symbols carry the CRS.
According to the analysis, if the other channels were assumed to be transmitted in the test cases, e.g., RLM, the simulation results shall be updated and the corresponding values also need updating because the channel estimation or the PDCCH BLER will be impacted by the other transmitted channels. Moreover, the test cases only verify the UE’s behaviour, if the ABS configurations were not aligned with the previous analysis and simulation assumption, and the test may fail a good UE based on the previous results with changed scenarios in the eICIC tests. 
Therefore, in order to make a good alignment for the previous analysis, we suggest the following proposal:

Proposal 2: For RLM and RSRP/RSRQ measurement accuracy tests, only CRS, PSS and SSS are assumed to be transmitted in non-MBSFN ABS. Moreover, only CRS is assumed to be transmitted in MBSFN ABS.
3 Conclusion

In this contribution, we provide the preliminary discussion on how to capture the ABS’s configurations in RRM tests for cell search, RLM and RSRP/RSRQ measurement accuracy. Based on the analysis in this paper, the following two proposals are achieved:
Proposal 1: For cell identification RRM tests, the non-MBSFN ABS can be configured based on the ABS’s definition. 

Proposal 2: For RLM and RSRP/RSRQ measurement accuracy tests, only CRS, PSS and SSS are assumed to be transmitted in non-MBSFN ABS. Moreover, only CRS is assumed to be transmitted in MBSFN ABS.

Based on the two proposals, the corresponding text proposal is given in section 5.
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<< Unchanged sections omitted >>
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

1x RTT
CDMA2000 1x Radio Transmission Technology
ABS
Almost Blank Subframe
ARQ
Automatic Repeat Request

AWGN
Additive White Gaussian Noise

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

CA
Carrier Aggregation
CCCH SDU
Common Control Channel SDU 

CGI
Cell Global Identifier

CPICH
Common Pilot Channel

CPICH Ec/No
CPICH Received energy per chip divided by the power density in the band

C-RNTI
Cell RNTI
CRS
Cell-specific Reference Signals
DCCH
Dedicated Control Channel

DL
Downlink

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DUT
Device Under Test 

E-CID
Enhanced Cell-ID (positioning method)
ECGI
Evolved CGI
eNB
E-UTRAN NodeB

E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

GERAN
GSM EDGE Radio Access Network

GSM
Global System for Mobile communication

HARQ
Hybrid Automatic Repeat Request
HO
Handover

HRPD
High Rate Packet Data

LPP
LTE Positioning Protocol

MAC 
Medium Access Control

MDT
Minimization of Drive Tests

OCNG
OFDMA Channel Noise Generator

OFDM
Orthogonal Frequency Division Multiplexing

OFDMA
Orthogonal Frequency Division Multiple Access 

OTDOA
Observed Time Difference of Arrival

PBCH
Physical Broadcast Channel

P-CCPCH
Primary Common Control Physical Channel

PCell
Primary Cell
PCFICH
Physical Control Format Indicator CHannel

PDCCH
Physical Downlink Control CHannel

PDSCH
Physical Downlink Shared CHannel

PHICH
Physical Hybrid-ARQ Indicator CHannel

PLMN
Public Land Mobile Network
PMCH
Physical Multicast CHannel
PRACH
Physical Random Access CHannel

PRS
Positioning Reference Signal
PSS
Primary Synchronization Signal
PUCCH
Physical Uplink Control CHannel

PUSCH
Physical Uplink Shared Channel

RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

RSSI
Received Signal Strength Indicator

RSTD
Reference Signal Time Difference

QAM
Quadrature Amplitude Modulation

RACH
Random Access Channel

RAT
Radio Access Technology

RNC
Radio Network Controller

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RRM
Radio Resource Management

SCH
Synchronization Channel

SCell
Secondary Cell
SDU
Service Data Unit

SFN
System Frame Number 

SI
System Information

SON
Self Optimized Network
SSS
Secondary Synchronization Signal
TDD
Time Division Duplex

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunication System

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network
<< Unchanged sections omitted >>
A.3.4
ABS Configurations
The aim of ABS configurations in this section only provides available test configurations for the corresponding RRM tests note 1.
Note 1: The ABS configurations may be not aligned with the exact ABS definition.
A.3.4.1
ABS Configurations for Cell Identification
The following ABS configurations in Table A.3.4.1-1 shall be applied for verifying the core requirement of identifying a new E-UTRAN intra-frequency cell under time domain measurement resource restriction.
Table A.3.4.1-1: ABS Configurations for Cell Identification Tests

	Downlink Reference Signal and Physical Channels
	ABS Configurations

	
	Non-MBSFN ABS
	MBSFN ABS note 1

	CRS
	Transmitted
	- ence SIgnal ions in RRM Tests






















































































	PBCH
	Note 2
	-

	PSS
	Note 2
	-

	SSS
	Note 2
	-

	PCFICH
	Note 3
	-

	PDCCH
	Note 3
	-

	PDSCH
	Note 3
	-

	PHICH
	Note 3
	-

	PMCH
	Off
	-

	MBSFN RS
	N/A
	-

	OCNG
	Off
	-

	Note 1:  MBSFN ABS case is not considered for cell identification tests.

Note 2:  These channels and signals are only transmitted when coincide with ABS are transmitted. In other cases, they can be assumed “Off” during ABS.

Note 3:  These channels and signals are only transmitted for SIB1 and paging transmission when coincide with ABS are transmitted. In other cases, they can be assumed “Off” during ABS.


A.3.4.2
ABS Configurations for RLM/RRM Measurement

The following ABS configurations in Table A.3.4.1-2 shall be applied for verifying the core requirement of radio link monitoring and RSRP/RSRQ measurement accuracy under time domain measurement resource restriction.
Table A.3.4.1-2: ABS Configurations for RLM/RRM Measurement Tests

	Downlink Reference Signal and Physical Channels
	ABS Configurations

	
	Non-MBSFN ABS
	MBSFN ABS

	CRS
	Transmitted
	Transmitted note1ence SIgnal ions in RRM Tests






















































































	PBCH
	Off
	Off

	PSS
	Note 2
	Off

	SSS
	Note 2
	Off

	PCFICH
	Off
	Off

	PDCCH
	Off
	Off

	PDSCH
	Off 
	Off

	PHICH
	Off
	Off

	PMCH
	Off
	Off

	MBSFN RS
	N/A
	Off

	OCNG
	Off
	Off

	Note 1:  Only the 1st symbol contains CRS is transmitted in MBSFN ABS.
Note 2:  The synchronization signals are only transmitted when coincide with ABS are transmitted. In other cases, they can be assumed “Off” during ABS.


<< End of changes >>
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