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1 Introduction
Email discussion [79#32] addressed signalling of SIB1 via dedicated RRC signalling for the UEs who are unable to receive SIB1 due to strong interference from neighbouring aggressor cells. The discussion focus on the signalling aspects and a set of draft 36.331 CR was provided during the email discussion for dedicated SIB1 signalling. Some related issues, which were not discussed in detail, were raised during the email discussion. These issues are:
1). Network failure to provide SIB1 via dedicated signalling and UE behaviour thereafter
2). Successful monitoring of paging by connected mode UE in a CRE region with large bias.

3). Whether there is a need for signalling other essential system information (SIB2, SIB8 (if required)) via dedicated signalling

In this contribution, we attempt to discuss above open issues. 
2
Discussion
[79#32] discussed how to identify a victim UE who requires provisioning of SIB1 via dedicated signalling. Majority companies provide the view that the network can identify the victim UEs based on existing method and UE information at the network. ie. Measurement events and triggers could be used for identifying a victim UE. Therefore it is concluded that the victim UE identification can be left to the network implementation. This however means the network must ensure the correct reception of up to date SIB1 information by the victim UE. 
Unlike the other system information block types, valid SIB1 at the UE is very important for the correct UE operation in RRC_Connected mode. Currently, it is assumed that broadcast SIB1 can be received by all the RRC_Connected UEs in the cell. Therefore, failure to acquire essential signalling (including SIB1signalling) is only specified for RRC_IDLE UEs and for UEs going through RRC connection re-establishment (in section 5.2.2.5 of RRC spec). 
The assumption on correct reception of broadcast SIB1 by all RRC_Connected UEs is no longer valid when considering deployment scenarios where UE experiences strong interference from the neighbouring aggressor cell. So, it is questionable whether it can always guarantee that the UE has up to date SIB1 information while RRC_Connected to the network. 
There are two options to follow:

1). It is assumed that ensuring the UE has valid SIB1 information is network responsibility. 

2). Specify the UE behaviour when valid SIB1 is missing while in RRC_Connected (similar to that of RRC_IDLE and while T311 timer running).

It is a reasonable assumption that the network can ensure the valid SIB1 by the victim UE. Considering it is a network implantation, in case the UE is not being provided with valid SIB1 information, the UE may use previous SIB1 information. However, it is assume that not having valid SIB1 by an RRC_Connected UE is very rare and the condition may not last for a long period. A brief analysis of each SIB1 parameter required by an RRC_Connected UE is shown below: 
· PLMN identity or tracking area code: Invalid PLMN identity and tracking area code may delay the tracking area update however not seen as much negative impacts on the system operation.
· P-Max: if the UE didn’t have up to date P-max, the UE may be transmitting with low or high power, hence the transmission may be broken or the UE transmission may create high interference to the other UEs. The UE using previous value for P-Max may not be seen as detrimental impact on the system operation

· System info value tag or scheduling info of other SIBs: the UE may fail to decode the required SIBs. 
On the other hand, the specifying a clear UE behaviour for failure cases on the parameter signalled via dedicated RRC signalling provides a unified UE behaviour and the predictable UE operation. If the UE has received paging notifying system information change, and the UE was unable to acquire updated SIB1 either via broadcast SIB1 or via dedicated signalling during the next system information modification boundary, a SIB1 acquisition failure could be identified. The failure may be informed to the network by triggering RRC_Connection re-establishment. 

When analysing consequences of a missing updated SIB1 for a short period of time, and considering such a scenario is rare, option 1: It is assumed that ensuring the UE has valid SIB1 information is network responsibility; could be considered acceptable.

Proposal 1: RAN2 to discuss how to handle SIB1 acquisition failure by a victim UE. 
Whether a UE at CRE region with large bias be able to receive paging successfully was questioned during the email discussion [79#32]. RAN1 so far has not identified a problem with current paging mechanism or a need for paging enhancements. R2-120217 in RAN2#77 tired to address the paging issue however it was concluded that further discussion is needed. 

RRC_Connected UE may listen to paging on any paging subframes of the cell.  Based on the cell broadcast paging configuration information (defualtPagingCycle and nB), the UE could derive paging subframe used in the cell. It is likely that the network may configure at least one paging subframe to be a protected subframe. If the UE is experiencing strong interference from macro cell, the UE can only be scheduled in ABS subframe to guarantee reliable data reception. This means that the UEs DRX on duration should have aligned with ABS subframes, if the UE is configured for DRX operation. Therefore if the UE reads paging message while in DRX on duration and the protection paging subframe overlaps with DRX on duration, the above condition may be sufficient to receive the reliable paging reception by the UE. The network is required to take into account the protected paging subframe in configuring the DRX parameters for the victim UE. 

On the other hand, information on protected paging subframes could be provided to a victim UE either implicitly via restricted measurement subframes or explicitly via dedicated RRC message for example included in SystemInformationBlockType1Dedicated. If the network has configured at least one ABS subframe used for paging in pattern 1, the UE has sufficient knowledge of identifying the paging ABS subframe, eg: the UE may perform logical AND operation of paging subframes used in the cell and pattern1 to identify paging ABS subframe. 
Another solution is to indicate the paging message via dedicated signalling together with dedicated SIB1 for the victim UE. Note that with provisioning of SIB1 via dedicated signalling, systemInfoModification is implicit to the dedicated SIB1 reception. Paging message is used for notifying the ETWS, CMAS and EAB modification. Paging notification is used to notify the UEs of change to scheduling info of SIB10, 11, 12, and 14 as well as change of content for ETWS and EAB. The change of scheduling info is already contained in the dedicated SIB1 signalling. Hence only the notification corresponding to the content change of ETWS and EAB needs to be delivered over the dedicated signalling. 
Proposal 2: RAN2 to discuss whether any issue with reception of paging message by a UE at CRE region with large bias. 

Whether a UE is in large CRE region be able to acquire other essential SIBs (SIB2 and SIB8(if needed)) was also question during the email discussion. Other SIBs (other than SIB1) are not scheduled in fixed subframe location. Moreover, other SIBs are transmitted a number of times during si-window of the corresponding SIB. If the network schedules SIB2 and SIB8 such that at least one ABS to be within the si-window, the UE be able to receive the corresponding SIB. As the network implementation could be able to overcome the situation, other Sibs are not required to be provided to the victim UE via dedicated RRC signalling.

Proposal 3: RAN2 to discuss whether other essential SIB required to be provided to the victim UE via dedicated signalling.
3 Conclusions

This contribution addresses two open issues questioned during the email discussion related to SIB1 acquisition by a UE in CRE region with large bias. The following proposals are made:

Proposal 1: RAN2 to discuss how to handle SIB1 acquisition failure by a victim UE. 
Proposal 2: RAN2 to discuss whether any issue with reception of paging message by a UE at CRE region with large bias. 

Proposal 3: RAN2 to discuss whether other essential SIB required to be provided to the victim UE via dedicated signalling.
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