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1. Introduction & Background
During RAN1#69, RAN1 discussed detection of system information in presence of dominant interferers with 9 dB handover bias. The following conclusions were agreed [1]:
· As a current working assumption, RAN 1 will assume: 

· eNB signaling solution to aid acquisition of SIB-1 contents in the presence of dominant interferers with 9dB bias 

· The victim cell may send its SIB-1 contents to the victim UE using higher layer signaling in the protected resources

· Exact signaling solution to be decided by RAN2

This contribution will discuss on the signaling design for SIB1 detection of victim UE.  
2. Signaling design for SIB1 detection 
2.1. The necessity of resending the contents of SIB1

As indicated in RAN1 LS, higher layer signaling should be used to protect the detection of SIB1. As shown in Fig.1, no matter the UE is moving from macro to pico, or from pico to macro, if some contents of SIB1 of pico cell is changed/updated during UE stays in the CRE zone, there is still a problem for victim UE (pico UE) to receive the updated information due to the presence of dominant interferers (macro cell) with 9dB bias. In this case, although the change of SIB1 contents maybe happen infrequently, it still exists theoretically and mechanism is still needed to guarantee the detection of updated system information. Furthermore, SIB1 is used to schedule other SIBs including SIB2, so if the scheduling information of SIB1 for other SIBs is not correctly detected by UE, it is still possible for UE not receive the necessary information that required for connected UEs. So the connected UE will lose RRC connection or radio link failure will happen.
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Fig.1. UE moves in CRE zone of pico cell  
  
The SIB1 is traditionally scheduled in subframe #5 every other radio frame, and repeated within 80ms. There is a possibility that none of the four times of SIB1 repetition is transmitted in a protected ABS, which depends on how to configure the ABS pattern (network implementation issue), and consequently the detection of SIB1 cannot be guaranteed. 

Observation1: When some content of SIB1 that is useful for connected UEs is changed, victim cell should send it to UEs in CRE to guarantee the reception of system information.
2.2. The signalling type (broadcast or dedicated signaling)
Considering the UE can get “protection” in ABS of macro, pico cell can send the necessary contents of SIB1 in ABS subframe using broadcasting signaling or dedicated RRC signaling. But considering R11 FeICIC is a feature only for connected UE and hence it is unnecessary to use broadcasting signaling, which is often used for idle UE. Therefore, dedicated signaling is suggested to be used by victim cell to transmit its necessary contents of system information to victim UE:
Proposal 1: Dedicated signaling is used to transmit its necessary contents of system information required for connected UE to UEs by victim cell.
2.3. The necessary contents to be transmitted
Here we discuss what kind of contents in system information needed to be transmitted by dedicated signalling. Considering the important usage of SIB1 is to help UE to receive other necessary system information (e.g. SIB2), there are two options:
Option 1: transmit the necessary contents only listed in SIB1 by dedicated signaling.
For this option, it means UE can get the necessary contents of SIB1 by dedicated signalling directly but align the UE behaviour for receiving other system information.
There are several kinds of messages in SIB1 as follows [2]:

1) Messages for idle UE, e.g. cellAccessRelatedInfo and cellSelectionInfo. Considering the R11 FeICIC is mainly for connected UE, in fact the messages are not useful.  
2) Messages for connected  UE which include:
· The information for the reception of other system information, e.g. schedulingInfoList and si-WindowLength. if changed they should be transmitted to UE by dedicated signaling, otherwise UE will lose the other system information required in RRC connected state, for example, SIB2 or SIB8 (depending on support of CDMA2000).
· Other most important system parameters, e.g. p-Max and tdd-Config (for TDD). If UE can not receive the update value, there will have some sever problem for UE to connect with system. 

So we can further see there are two ways for the transmission of necessary contents only listed in SIB1:
Option 1a: transmit all the content of SIB1 to UE

Option 1b: only transmit part of contents of SIB1 which is required for connected UE 
Option 2: transmit the necessary contents of system information listed both in SIB1 and other SIBs required for connected UE by dedicated signaling
For this option, it means that UE can get the necessary contents of SIB1 and other required SIBs by dedicated signaling directly, and it is unnecessary for UE to receive other system information (e.g.SIB2) broadcasted by eNB, which does not align the traditional UE behaviour for receiving other system information.
For connected UE, MIB, SIB1, SIB2, as well as SIB8 (depending on support of CDMA2000) are necessary system information. (The issue of MIB reception is not in this discussion scope [3]). So as the similar analysis with option1, there are two ways to transmit the necessary contents of system information (SIB1 and other required SIBs).
Option 2a: transmit all the contents of system information including SIB1, SIB2 and SIB8 (depending on support of CDMA2000)
Option 2b: only transmit the part contents of system information which is required for connected UE
We can compare the option 1 with option 2 as follows:
1) Scheduling complexity. Option 1 is more complex because network will try to schedule other necessary SIBs including SIB1, SIB2 and SIB8 depending on support of CDMA2000 in ABS to guarantee the reception; Option 2 is simple because network is no limit to schedule them in ABS.
2) UE power consumption. For option 1, UE still needs to receive other broadcasted SIBs and maybe need more power consumption. For option2 , it is unnecessary for UE to receive other broadcasted SIBs
So base on the above analysis and comparison, we prefer option 2 to transmit the necessary contents of system information listed both in SIB1 and other SIBs required for connected UE by dedicated signaling. But which is more suitable for option 2a and option 2b can be further discussed by RAN2, which have different signaling overhead, e.g. in case unnecessary parameter for connected UE changes, option 2b can save some overhead. But from specification point of view, option 2a seem simple.
Proposal 2: The necessary contents of system information of victim cell include the configuration parameters in SIB1, SIB2 and SIB8 (depending on support of CDMA2000) required for connected UE.

Proposal 3: RAN2 is kindly asked to discuss which detailed configuration parameters in SIB1, SIB2 and SIB8 (depending on support of CDMA2000) should be transmitted by dedicated signaling by victim cell. 

2.4 The message to transmit the necessary contents
As for which message/signaling can be used to send the necessary contents, there are two options:
Option 1: necessary contents are added into mobility control information, and handover procedure can be applied for the SIB updating/changing of victim cell
Option 2: necessary contents are added into reconfiguration message, normal RRC reconfiguration (i.e. without handover) can be used for SIB1 updating/changing.

In current specification, many necessary configuration parameters, e.g. p-Max and tdd-Config (for TDD), have been included in the MobilityControlInfo IE, so from specification point of view, option1 is simple. But if the frequency of change for some contents of system information in SIB1, SIB2 or other required SIBs is not so low, reusing the handover procedure for UE to get the necessary contents of system information will have much impact on UE, which will frequently perform RACH to the victim cell.
Considering the previous discussion in CA case, where the mechanism of transmitting all the necessary system information of Scell by dedicated signaling is introduced, so we propose:
Proposal 4: It is proposed to use normal RRC reconfiguration (i.e. without handover) for SIB1 updating/changing by RRCConnectionReconfiguration message.
3. Conclusion
This contribution addressed the issues of SIB1 detection for Rel-11 FeICIC. RAN2 is kindly asked to discuss and decide following proposals: 
Proposal 1: Dedicated signaling is used to transmit its necessary contents of system information required for connected UE to UEs by victim cell.
Proposal 2: The necessary contents of system information of victim cell include the configuration parameters in SIB1, SIB2 and SIB8 (depending on support of CDMA2000) required for connected UE.

Proposal 3: RAN2 is kindly asked to discuss which configuration parameters in SIB1, SIB2 and SIB8 (depending on support of CDMA2000) should be transmitted by dedicated signaling by victim cell. 

Proposal 4: It is proposed to use normal RRC reconfiguration (i.e. without handover) for SIB1 updating/changing by RRCConnectionConfiguration message.
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