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Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	47
	WI/SI started
	RP-100383
	0%
	December 2010

	48
	RP-100470
	RP-100383
	15%
	December 2010

	49
	RP-100780
	RP-100383
	40%
	December 2010

	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




75 %

additional comments:


RAN1 completion level 95%

RAN2 completion level 60%

RAN3 completion level 80%

RAN4 completion level 60%

1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
March, 2011

which is:
RAN #51
additional comments:




2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
RAN WG1 #62bis in Xi’an:
· 83 contributions were submitted. 
· With regard to the X2 signalling, RAN1 has agreed the following requirements:
· A bitmap pattern is used to indicate Almost Blank Subframe (ABS) pattern of Macro cell to Pico cell
· Pattern period: 
· FDD – 40ms

· TDD – 20ms for DL/UL configuration 1~5, 70 ms for DL/UL configuration 0, 60ms for DL/UL configuration 6

· Patterns are semi-statically updated, i.e. not faster than existing Rel-8/9 X2 RNTP signals
· One bitmap indicates the subframes which are ABS
· A second bitmap indicates a subset of the subframes indicated by the first bitmap, which are recommended to receiving node for configuration of restricted RLM/RRM measurements

· Serving cell indicates actual resources for RLM/RRM and CSI through RRC signaling (details below) 

· Trigger: aperiodic, event-based

· New IE to indicate ABS pattern and number of CRS ports over X2 is recommended to RAN3

· This should not affect existing Release 8/9 X2 RNTP, HII and OI IE definitions
· With regard to RRC signalling, RAN1 has agreed the following requirements:
· RRC signalling is provided for resource specific RLM/RRM measurements: 
· If this signalling is provided for serving cell measurements, UE should use only the indicated subframes for serving cell measurements 

· If this signalling is provided for measurements on a given neighbour cell, UE should use only the indicated subframes for measurements on that neighbour cell (regardless of any previous assumptions about MBSFN subframes in that neighbour cell)

· FFS in RAN2: details of how the indicated subframes apply to RLM and/or RRM measurements 

· Limited set of patterns to be considered for RAN 4 performance requirements

· RAN4 should determine the patterns and the appropriate corresponding performance requirements

· FFS: Possible constraints on the set of patterns that can be signalled by RRC

· RRC signalling for CSI measurements
· UE is signalled across which resources interference can be averaged for CSI reports

· Details of how to modify the 36.213 CQI definition FFS

· Signalling details FFS in RAN1

· Performance requirements FFS in RAN4
· Note that ”cell” is according to the RAN2 definition in the context of CA
· ABSs are defined as follows:

· UEs can assume the following:
· All ABSs carry CRS

· If PSS/SSS/PBCH/SIB1/Paging/PRS coincide with an ABS, they are transmitted in the ABS (with associated PDCCH when SIB1/Paging is transmitted)

· Needed for legacy support

· CSI-RS transmission on ABS is FFS
· No other signals are transmitted in ABSs

· If ABS coincides with MBSFN subframe not carrying any signal in data region, CRS is not present in data region 

· MBSFN subframe carrying signal in data region shall not be configured as ABS
· RAN1 also comes to the observation in this meeting
· CRE gives gains at least for low to moderate cell association bias values
· In the absence of CRS interference, studies are split on usefulness of large bias values

· Already available techniques (in Rel-8/9) to help optimise the gains from CRE include:

· selection of appropriate number of pico eNBs

· macro eNB power setting 

· subframe offset (FDD)

· data channel ICIC

· MBSFN subframes
· Agreed ABS /TDM mechanism works well in conjunction with CRE without further impact on physical layer

· Suggestions for further techniques that could be beneficial:

· IC (at least CRS; also consider PBCH/PSS/SSS/SIB1) at the UE 

· transmit side RE muting 

· Semi-static indication of PCFICH value

RAN WG1 #63 in Jacksonville:

· 73 contributions were submitted.

· With regard CSI  feedback, RAN1 has agreed the following requirements
· CSI (CQI,PMI,RI) feedback based on interference measurement in restricted subsets of subframes is enabled through configured subsets of subframes indicated by CSI measurement subframe configuration

· Subframe subsets are signalled by RRC (e.g. with bitmaps of size matching the size of almost blank subframe pattern)

· 0 or 2 subframe subsets can be configured per UE

· Baseline is that the UE only reports CSI for each configured subframe subset

· If 0 subframe subsets are configured, this whole proposal does not apply. 

· The 2 subframe subsets may or may not be the complement of each other. 

· Signalling details are up to RAN2. 

· No mention of complementary subset in RAN1:  whether to introduce this is subject to feedback from RAN4 after discussion in RAN4.

· For aperiodic CSI reporting

· Working assumption for Alt a:

· Alt a: For CSI reporting instance at subframe n, UE shall report CSI feedback based on the subset containing the CQI reference resource

· As noted above, the case of the CQI reference resource not being contained in either of the configured subsets is FFS subject to feedback from RAN4 after discussion in RAN4
· Alt b: Follow same approach as for CA - confirm details after aperiodic CSI triggering decision for CA

· For periodic CSI reporting

· Explicit RRC configuration links each CSI feedback to a configured subset

· With regard capturing ABS definition in the specification
· RAN1 has agreed not to capture a definition of ABS in the RAN1 specifications, but suggest RAN2 might consider whether to include an explanation in TS36.300, and RAN3 might consider including in their specifications a statement that such subframes have reduced transmission power and/or activity
RAN WG2 #71bis in Xi’an
· 10 contributions were submitted

· There were some initial discussions on eICIC scenarios and potential impacts on signalling, but no conclusion. 
· An email discussion was scheduled to run until the next meeting to build common understanding about the eICIC scenarios that need to be worked on by RAN2 and agree on necessary mechanisms in RAN2 specifications.
RAN WG2 72 in Jacksonville
· 31 contributions were submitted

· Related to scope of the work, RAN2 came to the following agreements:

· The solution should address the following deployment scenarios:

· Neighbour macro cells having different ABS

· might require macro cells to have common ABS subset (FFS)

· Femto cells with different ABS in one macro

· might require femto cells to have common ABS subset (FFS)

· Macro-pico-femto scenario is considered lower priority. I.e. it is not so important to have pico CRE support in the neighbourhood of femto cell in Rel-10.
· For connected mode:

· Not all PUE's have to be configured with eICIC. I.e. PUE's in the pico-cell center might be configured differently from UE's at the cell edge.

· Not all MUE's have to be configured with femto-ABS, i.e. up to network decision
· For idle mode:
· RAN2 will not to consider IDLE mode eICIC for Rel-10, unless RAN4 comes with input that this is feasible in Rel-10 timeframe.
· With respect to RRM/RLM/CSI measurement resource restrictions, it was concluded that three kinds of patterns may be configured for the UE, and these measurement resource restrictions are signalled to the UE in connected mode by dedicated RRC signalling:

· Pattern 1: A single RRM/RLM measurement resource restriction for the serving cell.

· Pattern 2: At least one RRM measurement resource restriction for neighbour cells. FFS whether this can only apply for certain neighbour cells or for inter-frequency cells.
· Pattern 3: Resource restriction for CSI measurement.
· The stage-2 work progress has been documented in [RAN2, 41]

· An email discussion was triggered to run until the next meeting to decide on the details of the pattern for neighbour cell measurement resource restriction

RAN WG3#69bis in Xi’an
· 3 contribution was submitted

· Based on the LS from RAN1 [RAN3, 1, 2], some RAN3 related issues about eICIC have been initially discussed and some analysis of the necessary RAN3 works in [RAN3, 5] has been raised as follows:

· New IEs should be added for the two types of time domain resource (i.e. ABS pattern) in the Load Information message for macro-pico case;

· OAM requirements for both macro-pico and macro-femto cases should be specified;

· For macro-pico case, the pico needs to provide macro with inputs to help macro to decide the ABS pattern;

· The relationship between MBSFN subframe and ABS may need to be considered.

· For macro-pico case, pico needs to get common ABS pattern when it gets interference from multiple macros,.

RAN WG3#70 in Jacksonville
· 20 contributions were submitted
· Some stage-2 and stage-3 issues are discussed and following agreements are achieved.

· X2 procedure and OAM requirements in CSG case to support time domain ICIC are properly captured in stage 2 [RAN3, 23];

· General signalling including Almost Bland Subframe (ABS) pattern information has been added in Load information message [RAN3, 24]
· Invoke Indication is added to trigger the ICIC procedure [RAN3, 24];

· The relationship description between MBSFN subframe and ABS is added [RAN3, 17];

· The input from pico to macro about the usage of ABS is captured [RAN3, 25];

RAN WG4 ad hoc#4 in Xi’an
· 16 contributions were submitted

· The RLM/RRM scope and performance were discussed. The corresponding way forward was sent to reflector for email approval after the meeting. Further modifications were needed.

RAN WG4 #57 in Jacksonville
· 30 contributions were submitted

· Following agreements were achieved.

· On HeNB Power Setting
· Power setting requirements should not imply or mandate any specific power setting algorithm to ensure network implementation flexibility 
· Power setting can be based on e.g. internal HeNB measurements and/or existing HUE measurement reports. 

· Proposal to include a general description (based on 1 & 2) of Power settings into Annex of TS36.104 as Informative is FFS

· Proposal to include Power setting requirements in the Core part of TS36.104 is FFS

· On candidate TDM patterns for evaluation of eICIC intra-Frequency requirements
· General Proposals for Patterns
· Proposal 1: The RAN4 TDD requirements for eICIC are defined for all feasible TDD UL/DL configurations. The defined requirements shall also be feasible from the UE power consumption point of view.
· Proposal 2: A measurement pattern does not change over the measurement time interval.

· Proposal 3: Preferably, the same patterns are used for CSI requirements as for RRM/RLM requirements.

· Proposal 4: Agree on a few candidate set of patterns for the initial evaluation. The patterns for the final requirements are expected to be selected out of the candidate set. However, other patterns outside the current candidate set are not excluded for further consideration if they are justified. 

· Proposal 5: Take into account the system aspect and UE performance for selecting the final patterns out of the candidate set of patterns (subject to further pattern change if necessary as indicated in Proposal 4).

· Candidate Patterns for Evaluation (the baseline set)
· Set of patterns for evaluation: 
· The patterns to be evaluated are the regular patterns with blanking rate (2/8 (for FDD) and (2/10 (for TDD)

· FDD patterns:








(1/8,1,ABS)

[ 10000000, … ]







(2/8,2,ABS)

[ 11000000, … ]







(3/20,1,MBSF)

[ 1000010000 1000000000 ]
· TDD patterns:








(1/10,1) 


[ 0000000001, … ]








(2/10,2)


[ 0000011000  0000011000 ]








(2/10,1,MBSF)

[ 0000100001  0000100001 ]

· Other candidate patterns for consideration if the group is Ok with the work load:

· FDD patterns:








(3/8,1,ABS)

[ 11100000, … ]
· The patterns above shall apply from subframe 0

· On eICIC RLM RRM requirements
· RLM/RRM Scope

· RAN4 should prioritize intra-frequency RRM measurement requirements work

· Additional inter-frequency/RAT RRM measurement requirements for eICIC should also be studied. Depending upon the outcome if the new requirements are considered necessary then they will be defined at later stage. 

· RLM for RRC_CONNECTED state and RRM performance  requirements for RRC_CONNECTED should be introduced under time varying interference 

· The suitable subframes for measurements is signalled by the network; 

· RAN4 will determine the working assumption of patterns for RRM/RLM requirements by RAN4 #57. Both non colliding-CRS and colliding-CRS cases should be studied for RLM/RRM performance requirements. 

· RAN4 will also consider the impact of patterns on CSI measurement performance if  the same signaled pattern is used for RLM/RRM and CSI measurements. 

· RRM performance  requirements for RRC_IDLE must be addressed under time varying interference

· RAN4 will consider UE power consumption issues in the derivation of eICIC requirements for idle mode. The impact on UE power consumption should be minimized.

· RAN4 will continue discussions on RRC_IDLE requirements also considering the paging reliability issue

· Baseline receiver assumption for eICIC RAN4 RLM/RRM requirements should be the same as rel8/9 baseline receiver based on current RAN1 decision. 

· RLM/RRM Performance

· One of the following approaches should be adopted to define the performance requirements and side condition for each RLM/RRM requirement

· Alternative 1: Reuse Rel-9 RLM or RRM measurement requirements and SINR (or Es/Iot) side condition

· Per RAN1 LS (R1-105793), if ABSF coincides with MBSFN subframe not carrying any signal in data region, CRS is not present in data region. This case should be studied in addition to normal ABS. Depending upon the outcome if the new requirements are considered necessary then they will be defined at later stage

· The working group will evaluate the impact of CRS interference in ABSF in each requirement and the impact of limited ABSF opportunities compared with rel8/9 measurement. 

· If the impact is found to be insignificant in some cases, this approach is adopted to reduce RAN4 work load. 

· Alternative 2: Define new RLM/RRM measurement requirements and SINR (or Es/Iot) side condition for eICIC

· RSRP/RSRQ measurements are based on CRS symbol observations similar to Rel-9, but observations are restricted only to suitable subframes signaled by the network

· RLM measurements will be based on CRS symbol observations similar to Rel-9 (i.e., same Qout/Qin mechanism is used), but observations are restricted only to 
suitable subframes signaled by the network. 
· Es/Iot and/or Qout/Qin levels may change.

2.2
List of completed elements (compare with open issues of last TSG)
· Basic specification supports required of different WG are identified and concluded from RAN1 perspective for Co-channel Macro-Pico deployment. 
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.

· RAN1 open issues
· Final confirmation of the work assumption for aperiodic CSI reporting
· Collision handling between each CSI feedback to a configured subset
· RAN2 open issues
· Stage-3 specification work for signalling of RRM/RLM/CSI measurement resource restriction
· RRC signaling for CSI Subframe subset configuration
· RAN3 open issues

· Further consideration of the scenario which has multiple macros interfere one pico;

· OAM requirements of macro-pico case;

· Simultaneous use of RNTP and ABS for ICIC;

· RAN4 open issues

· Final decision on inter-frequency/RAT RRM measurement requirements for eICIC in R10
· CSI (CQI,PMI,RI) feedback based on interference measurement in restricted subsets of subframes is enabled through configured subsets of subframes indicated by CSI measurement subframe configuration
3.
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