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1 Introduction
We believe that the interference reduction of hNB could be interesting and could represent significant gains for the system.

RAN1/4 should evaluate the interest of the feature and we propose that we write a LS asking them to investigate the gain of reducing the BCH or completely turn off the radio in a HNB scenario. To enable RAN1 and RAN4 to progress their work we think RAN2 needs to discuss the required information to be transmitted in a HNB cell. We propose that RAN2 investigates the predicted payload of the hNB in order to allow RAN1/4 to perform their investigations.
Meanwhile, to further the progress of work, this document initiates a discussion in RAN2 on the methods and means that could be deployed to reduce interference from the BCH.
2 Discussion
In order to reduce the interference to neighbouring cells we see a potential of using mobility procedures to initiate a reduction of BCH transmission either completely or partially in the case there is no UE that belongs to the hNB. This would have many benefits by avoiding unnecessary measurements to surrounding UEs decrease interference and thus increased performance of surrounding cells.
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2.1 Mobility considerations
In order to know when a BCCH could be turned off or reduced and eventually turned on/or increased, it would seem obvious that it is essential to know the mobility of the mobiles that form part of the CSG.
Table 1 lists the modes which could be deployed in order to initiate such actions
	Modes
	Explanation
	Pros
	Cons

	Macro TA
	The BCCH interference is reduced when the mobile is not in coverage TA associated to the Macro cell in which the hNB CSG cell is located
	Reduction is reduced on a TA area
	For low mobility population where their mobility is reduced house wives etc there is very little gain

	Macro Cell
	The BCCH interference is reduced when the mobile is not in the coverage of its Macro cell(s) in which the hNB CSG cell is located
	Interference reduction is further reduced on a per cell area
	Interference reduction can be further reduced

	hNB TA/Cell
	The BCCH interference is reduced when there are no CSG users in the hNB
	Interference reduction is maximised
	Minimum interference. BCCH I son when users are at home


Table 1
2.2 BCCH reduction

Table 2 looks at the methods that could be deployed for reducing the BCCH. The green coloured squares indicate our preferred methods.
	Mode
	CN
	RAN
	hNB
	UE

	Macro TA
	Y
Detected By TA update
	N
	N
	N

	Macro Cell
	Y
CN detects movement Outside Macro
(Needs UE based signalling when mobility occurs)
	N
	N
	Y
Detected on mobility from Macro Cells -> another Macro Cell

	hNB TA/Cell
	Y
CN detects movement from hNB to Macro Cell
(Needs UE signalling when mobility occurs)
	Y
RAN detects movement from hNB to Macro Cell
(Needs UE signalling when mobility occurs)
	Y
hNB detects non activity
	Y 
Detected on mobility from hNB -> Macro


Table 2

As can be seen in order to turn the BCCH off it would seem that either TA or a hNB methods are preferable. However, only the hNB method requires no change of CN or RAN nodes no mobility signalling and is self contained in the hNB.
2.3 BCCH increase/switch on (IDLE mode)
Once we have reduced the BCCH we need to either increase it or turn it back on again.
Table 3 looks at the mobility methods that could be deployed for increasing or turning on the BCCH. The green coloured squares indicate the preferred methods.

	Mode
	CN
	RAN
	hNB
	UE

	Macro TA
	Y
Detected By TA update in Macro TA of hNB
	N
	N
	N

	Macro Cell
	N
	N
	N
	Y
Detected by UE when entering Macro cell coverage

	hNB TA/Cell
Reduced BCCH
	N
	N
	Y
Detected by activity on hNB
	Y

	hNB TA/Cell
BCCH off
	N
	N
	Y
Detected by activity near hNB
	N


Table 3
Here we see that once more we can reuse the TA procedures to initiate the turning back on increase of power of the BCCH on the hNB.
We also note that in the case that the BCCH is reduced in power it is still possible for the UE to detect the hNB and attach for service.

Interestingly enough in the case the hNB BCCH is turned off there are methods that can be deployed that need not be standardised that can be deployed to turn the BCCH back on.

2.4 BCCH increase/switch on (ACTIVE mode)

In order to facilitate handover to the CSG cells once the BCCH has been reduced/switched off there is a need to turn the BCCH back up or on again. We believe that the need to do this has limited interest and applies in very few use cases. We therefore recommend to not consider this use case in order to simplify the system design and requirements.
However, we suggest this with the proviso that as long as the procedure adopted to reduce interference is relatively slow, such that when a handover occurs out of the hNB the BCH will still be transmitted and therefore received by the UE and thus subsequent handover back to the hNB is still possible.
3 Conclusion
We identify CN centric and hNB centric methods for detection of BCCH interference reduction. 
All the methods employ some form of mobility signalling. What is clear is that a hNB centric solution is the easiest for the operator and system to manage and we believe that some of these functions need to be standardised in the case that RAN1/4 conclude that there are benefits for such a functionality.
We believe that it should be allowed (in order to foster competition between hNB manufacturers) that the hNB can either reduce or turn completely off the BCCH.
In the case where the hNB has turned off completely the BCCH, the method to be deployed to turn it back on should not be standardised.
4 Proposal
· To standardise a method/procedure to turn off or reduce BCH transmission by the hNB (hNB centric)

· The hNB will be allowed to either:

· Reduce BCH transmission or;

· Turn off the BCH transmission.

· The restoration of the BCH (when reduced or turned off) by the hNB is left non standardised.
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