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1
Introduction

RAN1 LS [1] informs RAN2 about the following conclusions reached at RAN1#69 meeting for acquisition of system information in presence of dominant interferers with 9 dB bias:
	· 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


In this contribution we identify the RAN2 issues to support new signalling procedure for SIB-1 delivery. We also present our views on the different signalling solution possibilities to aid acquisition of SIB-1.
2
Background

The transmission of System Information Block Type1 (SIB-1) occurs at a fixed time i.e. 5th subframe at a periodicity of 80 ms. For good reception reliability the SIB-1 is repeated in alternate radio frames at subframe #5. The location of SIB-1 in frequency domain is not fixed and addressed by the PDCCH in the common search space which the UE normally decodes with SI-RNTI. In the context of co-channel hetnet involving macro-pico deployment, the SIB-1 reception can be co-ordinated by either transmitting the SIB-1 in the pico cell in the ABS of macro or co-ordinating the SIB-1 transmission in macro and pico cells through FDM ICIC. Pico cell SIB-1 transmission in macro ABS cannot be always ensured because of its fixed periodicity and even though FDM ICIC is feasible on PDSCH carrying SIB-1, the corresponding PDCCH experiences severe interference from macro cell, especially for large CRE bias of 9 dB or more. 

When the UE undergoes handover from macro cell into the pico CRE, the handover command from macro cell carries the SIB-1 of the pico cell [2]. However, once in the pico CRE region and if there is system information change notification, then reliable reception of SIB-1 cannot be ensured as discussed above. In our understanding this is the intention behind RAN1 LS where higher layer signalling support to deliver SIB-1 to victim UEs in pico CRE in protected resources is suggested.
2.1

System information acquisition
System information change notification is conveyed through paging procedure. According to [3], UE shall acquire the required system information, from the beginning of the modification period following the one in which the change notification was received as shown in Figure 1. The required system information is Master Information Block (MIB), SIB-1 and depending on the systemInfoValueTag, UE decides which other SIBs to acquire. If the UE has PBCH interference cancellation capability then the UE would be able to acquire MIB. However what should be the UE behaviour if it is not able to acquire MIB? One option is UE to assume stored MIB as valid and continue acquiring SIB-1. However, this assumption is not desired because it may have some unforeseen effects. The question to be answered is what procedure UE adopts to acquire SIB-1: either legacy SIB-1 or SIB-1 delivered through new signalling? Since the SIB-1 reception reliability is unsure for UEs in pico CRE, only those UEs should acquire SIB-1 delivered through new signalling and not through legacy SIB-1. Therefore, there is need for a trigger condition, explicit or implicit rule for UEs to acquire SIB-1 delivered through new signalling. Otherwise UEs should follow the legacy SIB-1 procedure. 
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Figure 1 Change of system Information [3].
Observation#1: After modification boundary when acquiring system information, UE assuming stored MIB as valid and continuing acquiring SIB-1 is not desirable.
Observation#2: There is need for a trigger condition, explicit or implicit rule for UEs to acquire SIB-1 delivered through new signalling procedure to restrict the new behaviour to victim UEs.

According to [3], the detection of system information change is up to UE implementation. UE may detect system information change either by monitoring systemInfoModification indication during paging or by checking the systemInfoValueTag in SIB-1. UE may assume system information changes every modification period and hence acquire the SIBs every modification period but this is not smart UE implementation. Normally, UE would check systemInfoValueTag in SIB-1 at beginning of next modification period if systemInfoModification is indicated during previous modification period. However, victim UEs may not be able to check the systemInfoValueTag since these UEs are not able to decode legacy SIB-1. The new signalling procedure for SIB-1 delivery should be able to resolve this problem.
Observation#3: When E-UTRAN includes the systemInfoModification within the Paging message then UEs in pico CRE need to acquire SIB-1 through new procedure to check systemInfoValueTag after the modification period boundary.

3
New signaling procedure for SIB-1 delivery
There are two approaches for SIB-1 delivery 1) UE-specific dedicated signalling 2) Targeted broadcast delivery to all victim UEs. The assumption behind RAN1 LS is the hetnet scenario with large CRE bias of 9 dB. In such a scenario, the number of UEs offloaded to the pico CRE is expected to be very high. If the UE-specific delivery of SIB-1 is pursued then the signalling overhead would be very high. Therefore, a targeted broadcast delivery seems a reasonable approach.
Observation#4: In the light of large CRE bias the UE-specific delivery of SIB-1 seems unreasonable due to high signalling overhead. 
Proposal#1: RAN2 to adopt targeted broadcast approach for the delivery of SIB-1 to victim UEs. 
The legacy SIB-1 is normally transmitted in subframe#5 in the PDSCH addressed by the PDCCH in the common search space which the UE normally decodes using SI-RNTI. It is desirable that the new SIB-1 is broadcasted in ABS of macro so that reception reliability is ensured. This is clearly indicated in the RAN1 LS. However, if the legacy SI-RNTI is used to decode the PDCCH addressing the targeted broadcast of SIB-1 then the UEs following legacy procedure would be able to decode the new SIB-1. This would unnecessarily disturb the legacy procedure. Therefore, there is a need for a special RNTI which only the victim UEs would use to acquire the targeted broadcasted SIB-1.
Observation#5: In order not to disturb the legacy procedure for system information acquisition after the modification period boundary there is a need for a special RNTI which only the victim UEs would use to acquire new SIB-1.

On acquiring the new SIB-1, victim UEs should revert back to legacy procedure to acquire remaining SIB’s if required based on the systemInfoValueTag in new SIB-1.

Proposal#2: RAN2 to take note of the identified issues for designing the new signalling procedure for delivery of SIB-1 to victim UEs.

4 
Conclusion & recommendation
To conclude, the contribution addressed several RAN2 issues to address the design of new signalling procedure for delivery of SIB-1 to victim UEs. We recommend the following proposals to take into account:

Proposal#1: 
RAN2 to adopt targeted broadcast approach for the delivery of SIB-1 to victim UEs.
Proposal#2: 
RAN2 to take note of the identified issues for designing the new signalling procedure for delivery of SIB-1 to victim UEs.
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