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Discussion and Decision 
1 Introduction
The detection of SIB1 message becomes a problem when connected UE stays at CRE region with 9dB bias. After SIB1 gets changed, connected UE may not successfully receive the new message due to severe interference from aggressor cells. To get the issue resolved, RAN1 #60 meeting concluded that victim cell may send its SIB1 contents to victim UE using higher layer signalling in the protected resources. The suggestion from RAN1 LS R2-123232 [1] as follows.

[image: image1]
In this paper, we analyze how SIB1 should be signalled in the protected resources, e.g., by broadcasting or dedicated signalling, and how UE receive the additional information. 
2 Discussion
Two typical scenarios, macro/pico coexistence scenario and macro/femto coexistence scenario, have been studied in eICIC. Considering pico always has higher priority in eICIC, this paper only talks about macro and pico coexistence case.
The reason of SIB1 detection problem is because the broadcast SIB1 from pico cell occupies the same subframe as that sent from macro cell. The strong interference from macro cell causes the PDCCH detection failure at pico cell. RAN1’s solution is to let victim cell transmit SIB-1 content in the protected resources using higher layer signalling.

Based on what RAN1 suggests, three left issues need to be discussed carefully:

- Issue 1: How is the SIB1 content signalled? For instance, by a broadcast signalling or a dedicated signalling?

- Issue 2: Should the whole SIB1 or only part of SIB1 be transmitted? And is any other SIB required, e.g., SIB1 only or both SIB1 and SIB2?
- Issue 3: What is the UE’s reception behaviour of the additional SIB1 signalling?
2.1 Broadcast or dedicated SIB1 signalling
Additional broadcast of SIB1 would impact a lot to SIB1 transmission and reception scheme. For example, the transmission period and SI window would be changed. And UE has to correspondingly change its way on monitoring and acquiring the additional transmission of SIB 1. Considering the essential changes, we prefer using dedicated signalling for SIB1 transmission. 
Proposal 1: Dedicated signaling is proposed for SIB1 transmission in protected resources.
2.2 Content of SIB1/SIBx by Dedicated Signalling
Another basic problem is besides SIB1, is there any other SIB should be transmitted by dedicated signalling. For connected UE, SIB1, SIB2 and SIB8 (CDMA related) are mandatory to acquire. Concerning SIB8 is not an essential SIB for LTE UE, here we use SIB1 and SIB2 as a starting point for discussion. This paper suggests that SIB2 should also be sent together with SIB1 in dedicated signalling. The main purpose is to simplify UE’s reception and avoid acquiring the SIB2 from system information acquisition procedure after reading SIB1 from dedicated signalling. By doing this, the delay of connected UE to successfully receive SIB2 is significantly reduced; hence the potential gap between network and UE to apply new system information is reduced.
The SIB1/SIB2 content transmitted by dedicated signalling could follow the design of RN reconfiguration, in which the whole SIB1/SIB2 information is contained in RNReconfiguration message.  Or else, it could also comply with the design of transmitting Scell system information at Pcell in CA case, where not all but only some necessary system information of Scell is carried.

Between the two ways mentioned upon, we prefer making a container for the whole SIB1/SIB2 for several reasons. The main drawback of overhead cost by sending whole SIB1/SIB2 is not critical, since SIB1/SIB2 don’t change frequently for connected mode UE. Also the additional information is transmitted in PDSCH, making overhead not a big concern. This cost is acceptable considering several benefits could be obtained. For example, assuming only part of SIB1/SIB2 content is contained, when UEs enter in idle mode, they should acquire the broadcast SIB1/SIB2 again to achieve information for idle mode. This unwanted procedure could be easily prevented by transmitting all SIB1/SIB2 information in dedicated signalling. Also, this is simple for CR drafting without touching which field of SIB1/SIB2 is needed for connected UE.
Proposal 2: The whole content of SIB1/SIB2 is sent to UE by dedicated signalling, similar to RN configuration.
2.3 Dedicated SIB1/SIB2 Signalling Reception at UE

When the SIB1/SIB2 content is signalled to UE by dedicated signalling, whether UE still receives the broadcast SIB1/SIB2 requires more discussion. Two alternatives are listed here and please note that the “system information” here only covers SIB1/SIB2.
Alternative 1: UE applies the system information acquisition and change monitoring procedure as legacy way, even when eNB sends SIB1/SIB2 by dedicated signalling to it. 
Alternative 2: When SIB1/SIB2 is sent by dedicated signalling, UE does not need to apply the system information acquisition and change monitoring procedure as legacy way.
In alternative 1, legacy procedures defined for system information acquisition and change still functions. The SIB1/SIB2 content by dedicated signalling assists to improve the robustness. This is simple to implement since UE and eNB don’t need to negotiate when exactly the dedicated signalling starts. 
For alternative 2, the pro is it saves power consumption at UE for broadcast SIB1/SIB2 reception. To endorse this scheme, UE should be informed when the dedicated signalling of SIB1/SIB2 starts. A possible way is to link it to the measurement subframe restriction configured to UE. When eNB configures the measurement subframe restriction to a UE, eNB starts to transmit the SIB1/SIB2 content by dedicated signalling to it.

How UE acquires SIB1/SIB2 impacts existing system information change scheme in following way. When UE receives a Paging message including the systemInfoModification, for alternative 1, UE needs to acquire the new system information immediately from the start of the next modification period. While for alternative 2, UE could wait for next dedicated signaling without implementing current system information update scheme. For both alternatives, the UE applies the new system information after acquiring it.
From the above analysis, it is proposed that when SIB1/SIB2 is sent by dedicated signalling, UE doe not need to apply the system information acquisition and change monitoring procedure as legacy way.
Proposal 3: It is proposed that when SIB1/SIB2 is sent by dedicated signalling, UE does not need to apply SIB1/SIB2 acquisition and change monitoring procedure in a legacy way.
3 Proposals
After analyzing the SIB1 signalling scheme, we have proposals as follows.
Proposal 1: Dedicated signaling is proposed for SIB1 transmission in protected resources.

Proposal 2: The whole content of SIB1/SIB2 is sent to UE by dedicated signalling, similar to RN configuration.

Proposal 3: It is proposed that when SIB1/SIB2 is sent by dedicated signalling, UE does not need to apply SIB1/SIB2 acquisition and change monitoring procedure in a legacy way.
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As a current working assumption, RAN 1 will assume: 


eNB signalling 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
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