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1. Introduction

In RAN1#62bis a way forward [1] on enhanced inter-cell interference coordination (eICIC) was agreed. This was communicated in an LS to RAN2, RAN3 and RAN4 to stimulate the related work for eICIC. The part relevant to the X2 signalling is as follows:
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
In this contribution, we discuss more about the X2 signalling design to make the use of almost blank subframes (ABSs) effective for Macro-Pico deployment. 
2. ABS Request from Pico to Macro eNB
From the LS shown above, we can find that, in order to make the use of blank or almost blank subframes (ABSs) effective, bitmap signalling is needed from the macrocell to the picocell across the corresponding backhaul interface. Such signalling can help the picocell to schedule data transmissions in the picocell appropriately to avoid interference (e.g. by scheduling transmissions to UEs near the edge of the picocell during ABSs), and to signal to the UEs the subframes which should have low macrocellular interference and should therefore be used for RRM/RLM/CSI measurements.
The number of ABSs that need to be configured in the macrocell will depend on factors such as the traffic loading in the picocells. However, so far, no IE or signalling is provided to assist the macrocell to determine a useful number of ABSs to configure. A need for such signalling was described in [2], proposing pico node interference reporting. In this paper we propose to introduce ABS Request signalling across the X2 interface. This could for example be sent from a Pico eNB to a Macro eNB. 
Probably it is not necessary for this request signalling to indicate an actual pattern of ABSs. It should be sufficient if the request signalling simply indicates that an increase or decrease in the number of ABSs would be useful. It could also provide the possibility to suggest that the ABSs can be switched off or on.

An example of such ABS request signalling is shown below. 
· ABS Request with increase/decrease recommendation
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	ABS Request
	M
	
	BIT STRING (SIZE (2) )
	“00” = “Increase the number of ABS”
“01” = “decrease the number of ABS”
“10” = “set number of ABS to zero”
“11” = ”restore previous number of ABS”


Alternatively, the ABS request signalling could simply indicate an appropriate approximate density of ABSs, for example as shown below:
·  ABS Request with density recommendation. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	ABS Request
	M
	
	BIT STRING (SIZE (3) )
	“000” = 0%      (0 ABS out of 40 subframes)
“001” = 12.5% (5 ABS out of 40 subframes)

“010” = 25%    (10 ABS out of 40 subframes)

“011” = 37.5% (15 ABS out of 40 subframes)
“100” = 50%    (20 ABS out of 40 subframes)

“101-111” = Reserved 


The Pico eNB could use this signalling to recommend to the Macro eNB to switch-on/off or update the ABS pattern based on its traffic load. 
Note, however, that the following aspects do not need to be standardised:

· any details of possible triggers for the request signalling to be sent

· any response or acknowledgement from the Macro eNB.

The Macro eNB would be free not to obey the recommendation from Pico eNB since it is not an order and all the decision should be in Macro eNB side.
3. Conclusion
It this contribution we proposed a kind of almost blank subframe request that can be used (for example) from Pico to Macro eNB to optimize the use of ABS. A possible IE design is also proposed. 
We propose that this kind of X2 signalling be adopted to assist the implementation of the ABS and to augment the usefulness of ABS in practical deployment scenarios. 
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