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1. General considerations on eICIC (30 min) 

	R4-104308
	Discussion
	Some considerations on eICIC
	Nokia
	Noted

	R4-104434
	Discussion
	System assessment for identifying typical interference variation in eICIC scenarios
	Ericsson, ST-Ericsson
	

	R4-104152
	Approval
	eICIC RLM/RRM Way Forward
	Qualcomm
	Agreed with editorial revision


Aspects to be discussed:

· R4-104308: 

· Idle mode considerations: “Hence we assume that paging itself is not specifically protected from interference.”

· Uplink interference considerations: “We think that the HeNB as a victim of interference should potentially also be considered when RRM measurements and RLF algorithms are considered for eICIC, and keep in mind that a tradeoffs between macro user experience and user experience of HeNB that is being addressed.”

· R4-104152: Way forward discussed on email reflector.

Discussion: 

R4-104308: Motorola asked for a clarification on what meaningful service for paging means; also how do UL techniques fit in eICIC RAN4 framework. Nokia said meaningful service could differ for different operators; and we shouldn’t ignore UL. Qualcomm said this is a valid concern on UL, but can be automatically solved if we follow uplink HARQ in terms of partitioning. Samsung said they prefer macro setting right protection instead of putting all UEs in restricted subframes. Nokia said there is no feedback from UEs in idle mode and macro may need to assume worst-case.  Motorola said this may not be backward compatible as Rel 8/9 UEs derive their paging occasions based on IMSI. Noted. 
Agreed way forward: 

R4-104152 agreed, with note to be moved into main section. 

Paging needs further discussion. 

Further discussion needed on uplink interference protection.
2. TDM eICIC Patterns (60 min) 

In the WF R4-103977, it was proposed that the WG agree on the working assumption of RLM/RRM patterns for performance requirements. 
2.1 General discussion (60 minutes)
	R4-104151
	Discussion
	eICIC ABS Pattern Considerations
	Qualcomm
	Noted

	R4-104163
	Discussion
	Consideration for ABSF pattern design
	Samsung
	Noted

	R4-104433
	Discussion
	Analysis of patterns and their impact on RAN4 requirements for eICIC
	Ericsson, ST-Ericsson
	Noted

	R4-104258
	Discussion
	ABS Pattern for CSI/RLM/RRM
	Alcatel-Lucent
	Noted

	R4-104309
	Discussion
	TDM eICIC Patterns for Rel-10 UE measurement restrictions
	Nokia Siemens Networks, Nokia
	Noted

	R4-104534
	Discussion
	Consideration on ABS pattern design
	Huawei, HiSilicon
	Noted

	R4-104149
	Approval
	eICIC RRM Simulations 
	Qualcomm Incorporated
	

	R4-104153
	Discussion
	eICIC CSI restriction signaling and simulations
	Qualcomm Incorporated
	


Aspects to be discussed:

· Email 
discussion (R4-104151):
Proposal 1: The RRC signalled ABS pattern is a subset of true ABS pattern, which is used to configure the time varying interference.

Proposal 2: RRC signalled ABS subframes could be used for CSI averaging. Other subframes are not expected to have the same interference characteristic, hence, not suitable for averaging.
Proposal 3: RLM/RRM and CSI could reuse the same restricted ABS pattern signalled by the network.
· FDD_ABS_1/8, with bitmap: [10000000, 10000000, 10000000, 10000000, 10000000]

· FDD_ABS_2/8, with bitmap: [11000000, 11000000, 11000000, 11000000, 11000000]

· FDD_ABS_4/8, with bitmap: [11001100, 11001100, 11001100, 11001100, 11001100]

· TDD_ABS_1/6, 
·  [0000000001, 0000000001] [also available for MBSFN]
·  [0100000000, 0100000000]
·  [0000100000, 0000100000] [also available for MBSFN]
· TDD_ABS_2/6, 

·  [0000100001, 0000100001] [also available for MBSFN]
·  [1100000000, 1100000000]
·  [0100100000, 0100100000]
·  [0100000001, 0100000001]
· TDD_ABS_3/6
·  [1100000001, 1100000001]
·  [0100100001, 0100100001]
· FDD_MBSFN_1/8, with bitmap: [00000001, 00000001, 00000001, 00000001, 00000001]

· FDD_MBSFN_2/8, with bitmap: [00000011, 00000011, 00000011, 00000011, 00000011]

· FDD_MBSFN_4/8, with bitmap: [00110011, 00110011, 00110011, 00110011, 00110011]

· TDD_MBSFN_1/6, 
· with bitmap on “d”: [0000000001, 0000000001, 0000000001, 0000000001] 
· with bitmap on “b”: [0000100000, 0000100000] 
· TDD_MBSFN_2/6, 

· Bitmap on “b+d”: [0000100001, 0000100001,  0000100001,  0000100001] 
· R4-104433: 
· Proposal 1:  The RAN4 intra-frequency requirements for eICIC should be defined for all possible TDD UL/DL configurations, which are feasible from the UE power consumption point of view.
· Proposal 2:  Assume that the measurement pattern does not change over the measurement time interval.

· Proposal 3:  Focus on regular patterns with blanking rate ((2/8 (for FDD) and ((2/x (for TDD). It is also important to account for both the system and UE performance and not limit the evaluation to a single pattern. The proposed patterns for the evalution are

· For FDD: ((=1/8, (=1), ((=2/16, (=2), ((=2/8, (=2),

· For TDD: ((=1/x, (=1), ((=2/2x, (=2), ((=2/x, (=2).

· Proposal 4: Preferably, the same patterns are used for CSI requirements as for RRM/RLM requirements.

Table 1 illustrates pattern examples with different blanking options described by combinations ((,(), where ( is the blanking rate, and ( is the number of consecutive blanked subframes.

Table 2. Example patterns for different combinations ((,() 

	
	((,()
	Measurement patterns

	FDD
	((=1/8, (=1)

   ((=2/16, (=2) (*)
((=2/8, (=2)

 ((=2/8, (=1)

((=4/8, (=1)

((=4/8, (=2)

((=4/8, (=4)
	[ 10000000, … ]

[ 11000000 00000000, … ]

[ 11000000, … ]

[ 10001000, … ]

[ 10101010, … ]

[ 11001100, … ]

[ 11110000, … ]

	TDD
	((=1/x, (=1)

  ((=2/2x, (=2) (*)
((=2/x, (=2)

((=2/x, (=1)
	[ 1000000000, … ]

[ 0000110000  0000000000, … ] (**)
[ 0000110000, … ] (**)
[ 1000010000, … ]

	Notation:

in red – the patterns proposed for eICIC evaluations
(*) – the blanking rate (=2/16 is equivalent to (=1/8, and (=2/2x is equivalent to (=1/x

(**) – the pattern needs to be one-subframe shifted for UL/DL configuration #3)


· R4-104309
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· RAN4 would specify performance requirements for these patterns in TS36.133 and UE performance for different second muting patterns would not need to be defined, since other patterns would not offer the same MUE protection, and as such look unattractive for practical deployments
· R4-104534
Observation 1: With larger CRE subframe #0 and subframe #5 are not suggested to be configured as the ABS subframes.
Proposal 1: Subframes for the transmission of paging (at least subframe #9 for FDD and subframe #0 for TDD) and SIB-1 (subframe #5 at even frames) are not suggested to be configured as the macro ABS in RAN4 test case. Otherwise, large RE should not be applied in the test case.

Discussion: 
R4-104151: ALU indicated they were more OK with proposals; asked if we’re excluding possibility of different patterns for RRM and CSI. QC said they’re proposing the simplest possible scheme. ALU asked if these patterns will be used eventually. Interdigital asked if macro and pico are frame aligned; Qualcomm said we’re discussing the patterns and not how to achieve them at this stage. According to RAN1 LS, Bitmap2 is a subset of Bitmap1 as we don’t want to statically take away a fixed set of subframes from macro. ALU said pico eNB may have right choose its pattern and there need not be a one-to-one mapping between signaled pattern and the actual interference. Qualcomm agreed with this comment. Noted
R4-104163: Qualcomm asked why some occasions are protected and others aren’t. Samsung replied that if only if one occasion is present, it will be subframe 9. Noted
R4-104433:  Nokia asked why consecutive subframes are used. Ericsson said power savings is one consideration; not necessarily the only option. ALU asked what is meant by generic; Ericsson replied they don’t specify which subframes to blank, but general guidelines like 1/8 etc.  Noted
R4-104258: Samsung said second bitmap may need to be changed at faster rate for mobile pico UEs. ALU responded that updates for RRM/RLM need not be fast; only restriction is that second bitmap is a subset of the first. LGE asked if multiple CSI case needs to be introduced in RRC signaling (due to multiple interferer).  ALU said this issue is being discussed in RAN1. Noted
R4-104309: Samsung asked what muting means when the aggressor still transmits broadcast channels that collide with the victim’s broadcast channels.  Nokia said essential channels need to be transmitted. Chair said RAN1 agreement already mandates this. Noted
R4-104534: Chair commented proposal 2 seemed OK. Noted
Discussion on Way Forward:

Draft way forward from Ericsson on TDM pattern is considered.

Nokia commented that one more pattern might be useful to see some system level losses also. Qualcomm commented that RAN4 mainly analyzes measurement performance, not system level impact. It has been analyzed in RAN1 and still there is no clear conclusion. Ericsson commented that the patterns would be used for RRM/RLM studies. In the Rel.8 studies sampling was mainly done using 1 or 2 samples in 50ms so a 2/8 pattern would be enough. Docomo asked whether Nokia is refering to dynamic system simulations or throughput system simulations. Nokia replied that they are thinking more of throughput simulations. Nokia also commented that this is a minimum set of patterns to provide a baseline, companies can study others if they want. Motorola commented that RAN4 requirements cover RSRP/RSRQ accuracy, cell identification reqs and idle mode. Would all these be covered by these patterns?Qualcomm commented that connected mode should be done first and then idle mode could be also considered. Ericsson commented that idle mode is equally important and long DRX is very similar to idle mode. Motorola commented that power consumption could be looked at based on these patterns as well. Nokia commented that a 3/8 pattern might be benefecial for CSI measurements. Qualcomm commented that RAN1 has agreed on explicit CSI signaling which might not be the same as RRM/RLM so this could be a different issue. 
Agreed way forward: 

[The RRC signalled ABS pattern for RRM measurements is a subset of true ABS pattern, which is used to configure the time varying interference.]
[The RAN4 intra-frequency requirements for eICIC should be for all feasible TDD UL/DL configurations, which are feasible from the UE power consumption point of view.]

Limit to 3 or 4 patterns in Jacksonville meeting. Narrow down further in later meetings. 
Following patterns are approved:

[image: image2.emf]
2.2 RLM performance impact
	R4-104056
	Discussion
	Impact Analysis of the ABSF patterns on RLM  for the Rel-10 Ues
	Interdigital
	Noted

	R4-104161
	Discussion
	Discussion on RLM for Time-Domain eICIC
	Samsung
	Noted


Aspects to be discussed:

· How does the fraction of ABS affects the RLM measurement accuracy
· R4-104056 (Interdigital): “ If the M-eNB gives away more than 50% of the resources, (UR>50%), the MUE would experience an even higher RLF performance degradation in high mobility”
· R4-104161 (Samsung): “To ensure reliable channel quality estimation, the evaluation period may need to be extended to include more DRX cycles…. The ABS can be configured with different predetermined patterns.”
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(R4-104161) Figure 5 A set of ABS patterns aligned with 8 ms uplink HARQ timing 
Discussion: 
R4-104056: Nokia asked whether any simulations without lengthening the window were performed. Interdigital replied that by lengthening the measurement samples are accumulated over a longer period but this does not help. Nokia clarified that they were interested in how the number of samples influences the accuracy. Interdigital replied that less samples lead to some loss in performance. Samsung asked whether any comparison between the alternatives is done(e.g. alt 1 leads to RLF but alt. 2 does not). Qualcomm commented that in their paper a single sample/frame was used and results were reliable. These results have a positive bias, no RLF is shown for 10% macro usage. Discussion to continue offline. Noted
R4-104061: Motorola asked whether different requirements are needed for different patterns. Samsung replied that this is similar to alt. 2 in 104056. Evaluation period could be extended depending on the pattern. Motorola commented that DRX and non DRX cases should be discussed differently. Qualcomm commented that measurement accuracy will not be as good with long DRX.Noted
Agreed way forward: 

2.3 MBSFN Considerations
	R4-104894
	Discussion
	Proposals on TDM e-ICIC patterns for Rel-10 UE measurement restrictions
	NTT DoCoMo
	Noted

	R4-104707
	Discussion
	Discussion on the Design of ABS Pattern and its Impact on the Measurement
	CATT
	Noted


Aspects to be discussed:

· Mixed ABS and MBSFN configuration
Discussion: 
R4-104894: KDDI commented that they support the DoCoMo proposal to study MBSFN subframes also. CATT also supports the proposal, asked whether the time domain shift should be considered. Docomo replied that this should be discussed after some simulations in the next meeting. Motorola asked whether these patterns should the paging occasions. Docomo replied that paging occasions should be taken into account, this is a preliminary proposal. Ericsson commented that the requirements should be generic and there shouldn’t be any requirements on the shift. Docomo agrees that requirements should be general, but the intent is to study what happens in the MBSFN subframes so this pattern was proposed. Alcatel-Lucent asked how the subframe coordination is done. Docomo replied that this is up to other WGs, in the initial phase it can be studied what happens. Noted
R4-104707: Motorola asked for more time to study the proposed patterns. Noted
Draft proposal from CATT was discussed

Configuration 1
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Agreed way forward: 
Companies to perform studies on muting pattern #1 in R4-104894. 
Companies to perform studies on ABS5 in draft proposal from CATT
2.4. Performance impact of residual signals in ABS
	R4-104647
	Discussion
	Downlink Performance in the Presence of Interference from ABSFs
	Motorola
	Noted

	R4-104648
	Discussion
	Paging Channel Reliability Issue in Idle Mode
	Motorola
	

	R4-104150
	Discussion
	eICIC Broadcast Channel Reliability
	Qualcomm
	

	R4-104297
	Discussion
	Further link level performance results for TDM eICIC
	Nokia, Nokia Siemens Networks
	

	R4-104580
	Discussion
	RLM/RRM measurement on Restricted subframes
	Huawei, HiSilicon
	


Aspects to be discussed:

· Paging
· PDCCH/PCFICH/PHICH

· PBCH/PSS/SSS

· PDSCH

Discussion: 
R4-104647: Nokia commented that in section 3 the comparison is not fair because the number of OFDM symbols used for PDCCH is different for the colliding RS and non-colliding RS case. LG commented that the problem is more severe with CRS collision, performance could be improved by using a smarter channel estimation algorithm. Motorola replied that a baseline Rel8/9 receiver that uses all CRS tones for CE. Qualcomm asked whether both interfering cells are using 3 symbols for PDCCH the performance would be better? Motorola replied that that could be the case however the degradation would still be significant. Docomo asked what is a baseline receiver. Motorola replied that this is a receiver that satisfies Rel.9 requirements. Noted
Agreed way forward: 

3. Power control of femto cells

	R4-104118
	Discussion
	Clarification of the power setting with the penetration loss consideration
	NEC
	Noted

	R4-104162
	Discussion
	Discussion on DL Power Setting for eICIC
	Samsung
	Noted

	R4-104175
	Approval
	Autonomous power setting for HeNB cells
	Nokia Siemens Networks, Nokia
	Noted

	R4-104238
	Discussion
	Group-based interference mitigation method for HeNB
	Institute for Information Industry (III), Coiler C
	Noted

	R4-104259
	Discussion
	HeNB Power Setting
	Alcatel-Lucent
	Noted

	R4-104679
	Discussion
	eICIC Power Setting
	picochip
	Noted

	R4-104688
	Discussion
	HeNB Autonomous Power Setting to Enable eICIC 
	Ericsson, ST-Ericsson
	Noted

	R4-104708
	Discussion
	Considerations on Power Setting Solutions in Macro-Femto
	CATT
	Noted

	R4-104885
	Discussion
	Discussions on HeNB Power Setting WF
	Alcatel-Lucent
	Noted


Discussion:
R4-104118: CMCC asked how to distinguish interference from different victims. NEC said we consider strongest victim. CMCC said this may be very difficult to do, and also idle mode is a concern. ALU asked how the proposal of penetration loss will be captured in the spec. NEC replied penetration loss needs to be estimated, using the methodology shown in section 3. May be captured in the annex; not necessarily a mandatory feature. Noted.
R4-104162: Qualcomm asked if there is a limitation by putting a particular scheme into the specification. Return to on Thursday after treating other documents. 

R4-104175: ALU commented that a large population of HUEs or MUEs in HeNB coverage have been assumed. In their absence, performance is not optimal. NSN said no S1 or X2 assumed, and different parameters provide different macro-femto tradeoffs. NEC asked whether higher layers means OAM and how NLM interacts with beta.  NEC said the question of whether to capture in core requirements or somewhere else is open. Ericsson mentioned that we should avoid mandating a specific algorithm. Also operator may not have full control over CSG HeNBs. CATT mentioned how to capture power settings needs more discussion and it is too early to agree on one scheme. NTT Docomo stated they don’t want to capture this in TS, but in TR instead. Picochip said only power upper limits are specified. Chair said there may be a difference between adjacent channel case and same channel case as operators may want more flexibility in co-channel case. Noted.
R4-104238: Ericsson asked for a clarification on whether there is other working group impact. NEC asked how distance information is obtained and whether backhaul signaling is needed. III replied that backhaul signaling of AGPS information may be used. Chair said baseline assumption is no signaling between macro and HeNB. Noted.
R4-104259: Samsung asked if a more generic combination of Pstatic and Pdynamic is possible. ALU said this is just one representation, and there is a possibly more generic version. ALU prefer not to get into specific implementations for power settings. Samsung asked for performance evaluation. Noted.
 R4-104679: Vodafone recommended a good crab restaurant. Samsung and NEC said they had a similar view on uplink interference measurement. Chair asked about idle mode UEs. Picochip said they covered it in the paper and TDM coordination is one option. ALU asked for a clarification on the trigger. Picochip said they HeNB need not do power settings in case there are no macro cells. Qualcomm commented that hybrid HeNB is not a CSG cell, and UE sending a message needs a spec change. Samsung commented that a generic power setting can solve this. Ericsson said they prefer specifying some input conditions on the macro cells in the core part, but it is very difficult to have settable parameters and we should not assume any signaling or backhaul coordination. Noted.
R4-104688: Samsung said it is good to have principles, but wanted to know what kind of power settings it will lead to. Ericsson said specific algorithms can’t be mandated and are addressing macro(CSG scenario where MUE needs protection. ALU asked if we can get around specifying a formula. CMCC said they agree with Proposal 3, but not with Proposal 4 where some operator control may be useful. Ericsson said given certain input conditions, there should be a specification on the maximum output power (similar to adjacent channel protection.). Noted.
R4-104708: Document missing from the server. Need to check with Issam. Discuss offline with CATT. Noted. 
R4-104885: ALU WF. Ericsson indicated their preference to capture the requirements in the core part of the spec. 
Agreed way forward: 

Monday: Offline discussions needed. 

Power setting requirements should not imply or mandate any specific power setting algorithm to ensure network implementation flexibility 
To discuss: [Algorithms can be captured in the Rel 10 version of the TR using CRs.] 
Wednesday:  for discussion:

Ericsson proposals: 

1. The HeNB power setting requirements should be based on internal measurements, 

2. If necessary the HeNB may use the existing UE measurements. 

3. The power setting requirements should not imply or mandate any specific power setting algorithm. This is to make sure that the network has enough implementation flexibility. 

4. The scheme should not require any configurable parameters or involvement of the network (e.g. core network).

5. The requirements should be expressed using similar approach used for the adjacent carrier – 36.104 e.g. in terms of maximum output power as a function of the input radio conditions. RAN4 needs to identify suitable conditions.

ALU Proposals: 

· A generic hybrid HeNB Power Setting combining both Static and Dynamic components

· Pstatic and Pdynamic of (1) is left up to implementation choice of the HeNB  

· HeNB transmit power as given in (1) is incorporated into non-normative specification for Rel-10.

CMCC commented that in the Rel.9 HeNB WI was concluded to include requirements only for protection of macro eNBs on adjacent channels. 
Chairman commented: ALU’s proposal could be a good starting point. 
4. Other issues
