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1
Introduction
During recent RAN3 email discussion [1], most opinions were captured and reflected in the discussion report. In this paper, we captured our last comments and responses which were left for the continued discussion, as the further update to R3-120936.
2
Discussion
2.1
Discussion on the comments and response
The related comments on the reflector are copied below for discussion convenience.
1 Synchronisation level for solution 1a 
-----------------------------------------------------------------------------------------------------------------------------------
Solution 1a: 

- In our understanding this solution is mainly based on timing information additions in the OI from macro to pico.  It is difficult to understand how the solutions would work without time alignment between macro and pico. the sentence "Possible impact on accuracy in case of non-synchronisation." has been deleted. 
-----------------------------------------------------------------------------------------------------------------------------------

Our consideration is that even under the same synchronisation condition as that for OI method used in R10, solution 1a could work absolutely.  Since the original PRB inteference information corresponds to the last collecting period, so interference status with PRB+last OI period information is used by Macro. Solution 1a is a direct enhancement to this method, i.e. the old time information ( OI period, e.g. 20ms or 40ms) is improved with smaller granularity, e.g. SFN. It makes the OI solution more accurate. We think the 

Proposal 1: Keep the original sentence and make a change for better understanding " Subframe level synchronisation may be needed, otherwise, just possible impact on accuracy" in the comparison table.
2 Accuracy for solution 1a

-----------------------------------------------------------------------------------------------------------------------------------
- The following sentence is controversial "Since low possibility of two neighbour Macro eNBs scheduled two different MUEs (both causing interference to Pico) at the same time-frequency resource, Likelihood of detection mistakes caused by MUEs belong to more than one neighbour macro cell is low.". In fact the probability of two MUEs from different neighbours interfering the Pico cell on same PRBs and subframes may be high depending on averaging time for OI. Therefore the sentence has been replaced with previous sentence "Likelihood of detection mistakes when MUEs belong to more than one neighbour macro cell, depends on the pattern details." 
-----------------------------------------------------------------------------------------------------------------------------------
As we know, the resouce scheduling for UE is dynamic, even for the same eNB, the scheduling for the same UE, the probability of the schedule keeping unvarying(i.e. the same time-frequency resource) in the OI collecting period is not high. If the case jump into the scheduling in the OI collecting period by two eNBs for two differenct MUEs in the OI , and more coincidently these two different MUEs both cause high interference to the same Pico, depending on possibility method, more possibility factors (<1) should be multiplied, so the composite possibility is much lower. 

Based on the above analysis, the sentence "Likelihood of detection mistakes when MUEs belong to more than one neighbour macro cell, depends on the pattern details." is proposed to be deleted.  On the other hand, there is no specific pattern concept for solution 1a. 

For better understanding, we summarized the analysis as follows for reference. 

"Since low possibility of two neighbour Macro eNBs always scheduled two different MUEs (both causing interference to Pico) at the same time-frequency resource during the OI collecting period, Likelihood of detection mistakes caused by MUEs belong to more than one neighbour macro cell is low."
Proposal 2:  Delete the sentence of  " Likelihood of detection mistakes when interfering MUEs belong to more than one neighbour macro cell, depends on the pattern details" in the comparison table.
3 Impact on eNB for solution 1c
-----------------------------------------------------------------------------------------------------------------------------------
Solution 1c: 

- the following sentence would be deleted "additional signalling of dedicated RA indication for this purpose to MUEs and ". We share the same view as Kyocera that current RA mechanisms can be used to trigger RA signalling. RA can also for example be used as a scheduling request, hence triggered by MeNB opportunely. 
-----------------------------------------------------------------------------------------------------------------------------------
As we mentioned in previous email discussion per 36.300, we think a new event for eNB impact to trigger RA is needed, not for UE impact. But the signallings between both eNB and UE are additional from perspective of overhead and delay.  The sentence should be kept with some modification as follows: 

"MeNB: additional trigger and signalling of PDCCH order for this purpose to MUEs and selection of candidate interfering MUEs".
Proposal 3:  Keep the original sentence of  " MeNB: additional trigger and signalling of PDCCH order for this purpose to MUEs and selection of candidate interfering MUEs" in the comparison table.
2.2
Impact on the comparison table
Corresponding to above analysis, the necessary changes to the comparison table are summarised as follows. 
	
	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, otherwise, just possible impact on accuracy.  
	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. 
Overall solution performance:

	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.

Overall solution performance:

	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 trigger and signalling of PDCCH order for this purpose to MUEs and selection of candidate interfering MUEs
	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.
Overall solution performance:


3
Conclusion and Proposals
In this contribution, we continue to discuss the latest issues raised on the reflector and several proposals are provided as the further update to R3-120936: 
Proposal 1: Keep the original sentence and make a change for better understanding " Subframe level synchronisation may be needed, otherwise, just possible impact on accuracy" in the comparison table.
Proposal 2:  Delete the sentence of  " Likelihood of detection mistakes when interfering MUEs belong to more than one neighbour macro cell, depends on the pattern details" in the comparison table.
Proposal 3:  Keep the original sentence of  " MeNB: additional trigger and signalling of PDCCH order for this purpose to MUEs and selection of candidate interfering MUEs" in the comparison table.
4
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