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Table update
Following updates, on top of R3-120936, represent current stage of the offline discussion.

	
	Compatibility with legacy UEs
	Synchronisation level
	X2 specification impact
	Impact on eNB
	UE specification impact
	Impact on UE implementation and performance
	Effectiveness of the solution

	Solution 1a
	Compatible
	Subframe level synchronisation may be needed, 

.  
	OI informationto be enhanced with time information.
	MeNB: Storage of latest scheduling history. 

PeNB: Changes for time information to existing OI collection / processing.
	None.
	N/A, UE not affected.
	Delay: OI averaging time (trigger identification phase).

Accuracy: Depends on granularity of OI information. 


	Solution 1a1
	Compatible
	Synchronisation not needed.
	None.
	MeNB: Need to constrain candidate interfering MUE scheduling in identification phase, and before scheduling need to select candidate interfering MUEs.
PeNB: No impact.
	None.
	Constrained static MUE scheduling.
	Delay: OI averaging time for interference detection(trigger identification phase) + selection time for candidate MUE identification+ Pico collecting pattern information of interfering MUE+ Pico report the pattern of interfering MUE back to Macro.

Accuracy: Depends on number of potentially interfering MUEs. 

 Likelihood of detection mistakes when interfering MUEs belong to more than one neighbour macro cell, depends on the pattern details.
Radio resource Effeciency: need to reserve specific resource for the candidate interfering MUE in identification phase, and it may cause resource waste.

	Solution 1b
	Compatible
	Synchronisation not needed.
	None.
	MeNB: Implies knowledge of location of neighbour BSs.
Implies coupling between LTE RAN and positioning architectures
	How to provide UE position and Pico position to Macro eNB are FFS.

	MUE position (e.g. GPS) assumed needed. Note: not applicable for MUEs without location report capability.
	Delay: Depends on delay to obtain MUE location.

Accuracy: Depends on the relation between UL interference and LoS distance.



	Solution 1c
	Compatible
	Unsynchronised operation or some   level of synchronisation may require mitigation techniques to be evaluated by RAN1 (adaptation of RACH detection window size, periodic signalling, ...).
	MeNB to PeNB: RACH UE-dedicated configuration (preamble index and PRACH mask index)

PeNB to MeNB: Detected UE-dedicated preamble and corresponding signal strength
	PeNB: PeNB: Add capability to monitor neighbor eNB PRACH.
MeNB: additional stage 2 trigger definition
or this purpose to MUEs and selection of candidate interfering MUEs. MeNB may need to reserve more dedicated preambles for this purpose.
 
	None.
	During RA, DL traffic can be continued. Whether UL traffic is interrupted should be determined by RAN1/2.
	Delay: OI averaging time (trigger identification phase)+ dedicated RA indication delay from Macro to candidates MUE + RA transmission delay + selection time for candidate UEs+ RA configuration tramission delay from Macro to Pico+ Pico collecting RA information of interfering MUE+Pico report the RA information back to Macro
Accuracy: RACH preambles can be uniquely assigned to UEs.


	Solution 1d
	Compatible
	Unsynchronised operation or some level of synchronisation may require mitigation techniques to be evaluated by RAN1 (detection of unsynchronised SRS, adaptation of detection window size, periodic signalling, ...).
	MeNB to PeNB: UE associated SRS parameters.

PeNB to MeNB: Information about the detected MUE(s).
	PeNB: Changes to monitoring of non synchronized SRS signals (configured by MeNB).
MeNB: selection of candidate interfering MUEs

	None.
	Low.  

	Delay: OI averaging time (trigger identification phase) + selection time for candidate UEs + specific SRS pattern indication from Macro to MUE( in case of aperiodic SRS) + SRS transmission delay of MUE + SRS configuration tramission delay from Macro to Pico+ Pico collecting SRS information of interfering MUE + Pico report the SRS information back to Macro. 

Accuracy: SRS patterns can be unique to each UE. Risk of  mis-detection by the Pico due to unsynchronised MUE to be evaluated by RAN1. 



	Solution 1e
	Compatible
	Unsynchronised operation or some level of synchronisation may require mitigation techniques to be evaluated by RAN1 (detection of unsynchronised DMRS, adaptation of detection window size, ...).
	MeNB to PeNB:  MUE related DRMS and PRBs parameters.

PeNB to MeNB: Information about the detected MUE(s).
	PeNB: monitoring and processing of DMRS according to DMRS parameters from MeNB
MeNB: selection of candidates MUEs and collection of related data
	None
	None. 
	Delay: OI averaging time (trigger identification phase) + selection time for candidate UEs + MUE’s DMRS transimission delay+ DMRS configuration tramission delay from Macro to Pico+ Delay at PeNB for processing DMRS data + providing info back to MeNB. 

Accuracy: DMRS patterns can be unique to each UE. Risk of mis-detection by the Pico due to unsynchronised MUE to be evaluated by RAN1.
The solution is effective as it may mitigate the source of interference.


	Solution 2a
	Compatible
	Not needed
	None.
	PeNB: needs to determine the cause of interference to support correct re-scheduling decision and to leave the resource with strong interference not used to avoid interference
	None.
	Constrained PUE scheduling. Pico cell UL capacity impacted by MUE interference.
	Delay: Low, depending on rescheduling scheme, i.e. depending on timing of decision to move UE to new resources.
Radio resource efficiency: the resource with strong interference may not be used to avoid interference


	Solution 2b
	Compatible
	Not needed
	None.
	Increase of UE power needs to be coordinated with HetNet environment, which may cause additional interference.

Handling of per UE dynamic adjustments of P0 and alpha parameters needs to be supported.
	None.
	UE Tx power increase – impact on power consumption.

Reuse Rel-8/9 power control.
	Delay: Low, depending on timing of decision to modify PC parameters.

Effectiveness: causing additional cross cell interference 























































�We are asking this question to rAN1, so we shouldn’t make this conclusion.


�Rsp to e7: I’m fine to wait for confirmation from RAN1 about sychronisation. Ok to remove “otherwise just possible impact on accuracy”. 





�No need of additional PDCCH orders. Current orders can be reused. Trigger definition is needed only at stage 2


�To e9: The PDCCH order transmission is additional, which cause additional overhead. Note all the selected MUEs will be sent dedicated PDCCH order, each time when receiving OI period. 


�Since most preambles are used for contention based RA, the preambles for dedicated usage may not enough. Depending on how many potential interfering MUEs are selected.
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