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1 Introduction
At RAN2#79[1] the issue on how to provide SIB1 to UEs operating in -9 dB geometry (the feICIC scenario) was discussed. It was decided that
1
We will introduce dedicated signalling of provisioning of SIB1 for UEs in CRE zone.

Details are FFS

There has also been an e-mail discussion running until RAN2#79bis. The outcome of the e-mail discussion can be found in [2]. The purpose of this contribution is to extend the ideas presented in [3] and to present and explain the properties of the downlink procedure that enables efficient dedicated SIB1 signalling to UEs operating in the feICIC scenario. 
2 Discussion

When a UE is operating in -9 dB geometry, i.e. using 9 dB CRE as is the scenario in feICIC, the UE cannot be expected to acquire the broadcasted SIB1 from its serving victim cell, because the cell is suffering from interference from the neighbouring aggressor cell. This interference can come from either transmissions in normal subframes, or SIB1 transmissions in protected subframes. Although SIB1 is possible to schedule in the frequency domain, the transmission of PDCCH in the victim and aggressor cell collides, making decoding of SIB1 difficult.
The decision has been made to provide the UE with SIB1 over dedicated signalling. We present a solution for the eNB to signal the necessary contents of the SIB1 to the UE.
As part of the assumptions, it is important to note that the UE is in RRC_CONNECTED mode. Furthermore, all signalling must be done in protected subframes, so there is a scarcity in signalling resources in downlink.
The need for dedicated signalling of SIB1 can be said to be known in the UE after a period of unsuccessful decoding attempts. Signalling of that information to the eNB would make deciding which UEs to send SIB1 to easier. However, deciding on a precise and measureable criterion for failure of acquisition of SIB1 is not easy, and may jeopardize the successful completion of this WI in Rel-11. Furthermore, the eNB anyway decides when to configure a UE with measurement resource restriction patterns based on existing measurements. Hence, a straight-forward non-complex way of solving also this problem is to let the eNB decide which UEs to signal SIB1 over a dedicated channel.

Proposal 1 The eNB uses the existing measurements to decide which UEs to send SIB1 over dedicated channel.
2.1 The downlink procedure

As previously mentioned RAN2 has decided to include dedicated SIB1 signalling. The questions remaining focus on exactly what this signaling will look like. Due to the constrained downlink resources available in protected subframes, it is of importance to limit the contents of the signaling to maintain low overhead. Based on this we think that only those parts of SIB1 which are of interest to a UE in RRC_CONNECTED should be transmitted, namely:

-
p-Max – Contains the value for UE power.

-
schedulingInfoList and si-WindowLength – Explains how to find other SIBs.

-
tdd-config – Contains the TDD configuration.

-
systemInfoValueTag – Useful when trying to acquire SIB1 using the legacy process.

-
plmn-IdentityList and trackingAreaCode – Contains information necessary for tracking area update.
Proposal 2 Only parts of SIB1 which are relevant for a UE in RRC_CONNECTED shall be transmitted via dedicated signalling.

In the discussion on where in the RRC protocol to include this new dedicated IE, two places have been mentioned specifically. The first place to put the information is in mobilityControlInfo in RRCConnectionReconfiguration message. The reason behind this is that some SIB1-related information is already present there (p-Max and tdd-config). However, by signalling mobilityControlInfo the UE is forced to do a random access to the serving cell, as is the normal handover procedure. The second place to put the information is directly in the RRCConnectionReconfiguration message. This enables the eNB to send this information both to UEs which are handed over to the pico/victim cell and to UEs which are already in the CRE zone. 
Proposal 3 Only parts of SIB1 necessary in RRC_CONNECTED shall be included in the RRCConnectionReconfiguration message without mobilityControlInfo.

Regarding optionality, we think that including SIB1 in radioResourceConfigDedicated is optional as not all UEs are in need of dedicated SIB1, and also not all the time. Hence making the SIB1 optional would save signaling resources.

Proposal 4 Signalling of SIB1 is optional to save signaling resources.

We believe that the introduction of dedicated signalling of SIB1 means that a UE may stop listen for paging notifications of system information update, as the UE can anyway not read the system information. This leads to a problem of when to start listening to these notifications. To solve this problem, the SIB1 can be signaled using a setup/release construct where the signaling of “release” would indicate that the eNB will no longer supply the UE with dedicated SIB1, so instead the UE must now apply the legacy procedure. The signaling of “setup” would obviously contain the SIB1.

Proposal 5 SIB1 is signaled using an optional setup/release construct which enables the eNB to signal to the UE that it can no longer rely on dedicated SIB1.
3 Conclusions

Based on the previous discussion we make the following proposals. If these proposals are agreed, there is a corresponding CR in [4].
Proposal 1
The eNB uses the existing measurements to decide which UEs to send SIB1 over dedicated channel.
Proposal 2
Only parts of SIB1 which are relevant for a UE in RRC_CONNECTED should be transmitted via dedicated signalling.
Proposal 3
Necessary parts of SIB1 should be included in the IE radioResourceConfigDedicated in RRCConnectionReconfiguration message without mobilityControlInfo.
Proposal 4
Signalling of SIB1 is optional to save signaling resources.
Proposal 5
SIB1 is signaled using an optional setup/release construct which enables the eNB to signal to the UE that it can no longer rely on dedicated SIB1.
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