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1 Introduction
During the last RAN2#69 meeting, the open issue about DeNB system information changing notification was discussed and the following conclusion was made. 
	Agreements:

2: Dedicated RRC signaling is used for inform the RN about DeNB SI updates.

FFS if this is also true if no resource partitioning is configured.


This contribution mainly discusses how the DeNB notifies RN about the updated system information and when the updated system information is applied.
2 Discussion
2.1 Configuration type 
As it was agreed that dedicated RRC signalling would be used to inform the RN about DeNB system information updates, we further discuss how to configure the updated system information here. For a fixed RN operating as an eNB, not all DeNB system information blocks have impact on the RN. Considering all system information blocks listed in[1], from SIB3 to SIB13 mainly include information related to cell reselection, HeNB name and ETWS/CMAS notification, etc, which are unnecessary for fixed RN that works as an eNB. The remainder, i.e. MIB, SIB1 and SIB2, may indeed affect RN operation. Accordingly, three configuration alternatives are listed below:
Option 1: DeNB transfers complete MIB, SIB1 and SIB2 to the RN;
Option 2: DeNB transfers the complete updated system information block only to RN;
Option 3: DeNB only transfers the updated SI information elements to RN, i.e. the updated parameters;
Option 1 (full configutation) seems to be a straightforward solution, since DeNB does not need to differentiate which SI(s) have changed and which ones have not. But this solution will bring a certain burden for Un radio interface. To reduce the overload, DeNB can only transfer complete updated SI block(s) to RN, i.e. the option 2 listed above.

Checking each information element in MIB、SIB1 and SIB2, we can find that only some certain IEs may affect the RN that works as an eNB, such as PHICH-config, TDD-config, radioResourceConfigCommon. While other IEs, like cellSelectionInfo, mbsfn-SubframeConfigList, mainly have some impact on UEs for cell selection and reception of MBSFN in downlink, and don’t affect the RN. So it is unnecessary to notify these useless parameters to RN. Considering the overload, Option 3 is the most optimized method.
Proposal 1: DeNB would transfer necessary updated system information IEs to Relay Node.
2.2 When to apply new SI
When the network wants to change system information, it first notifies the UEs about this change throughout a modification period. In the next modification period, the network transmits the updated system information. The UE may apply the received system information immediately, or delay applying the received SIBs until completing lower layer procedures associated with a received or a UE originated RRC message, e.g. an ongoing random access procedure. 

We should further consider when RN should apply the received SI. Two optional solutions are investigated below:
Option 1: RN applies the received system information immediately. 
Option 2: RN applies the received system information at the same time with DeNB.
For example, DeNB initiates RRC connection reconfiguration procedure to send updated SI to RN. Regarding to Option 1, the following observations are made:
1. DeNB notifies RN about the updated SI before next modification period boundary (see Figure 1) and RN applies the received new SI immediately. If DeNB changes PUCCH configuration in SIB2, RN should reply ACK/NACK using old configuration in MAC sublayer after receiving RRCConnectionReconfiguration message, but reply RRCConnectionReconfigurationComplete message using new configuration. DeNB should activate new SI in advance to receive response from RN successfully, i.e. RRCConnectionReconfigurationComplete message. This means DeNB should keep two configurations active simultaneously, the new one used for RN and the old one used for UEs that DeNB serves. This brings more complexity for DeNB undoubtedly.
2. Another alternative is depicted in Figure 2. DeNB notifies RN about the updated SI after modification period boundary, and RN applies received new SI immediately. It is a similar scenario with the above. After DeNB has activated new configuration, it has to reserve previous configuration for RN. This means DeNB should also keep two configurations active simultaneously. When DeNB has received ACK in MAC, it can delete the old configuration. The same level complexity for DeNB is introduced. 
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 Figure 1: Notify before DeNB applying new SI
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 Figure 2: Notify after DeNB applying new SI
Option 2 guarantees that both RN and DeNB can apply the same configuration from the same time. The following sections investigate introduced impact analysis on relevant nodes:
Impact on RN and DeNB:

To realize the sychronization with DeNB, RN only needs store the received system information firstly and start to apply the new configuration from a specific time point. RN can acquire DeNB’s modification period from SI during setup procedure, or from dedicated RRC signalling when DeNB has changed SI afterward. So RN can apply received new SI from the start of DeNB’s next modification period. What’s more important, DeNB does not need to keep two configurations active simultaneously. Hence option 2 seems to impose less impact on DeNB compared to option 1.
Impact on UEs:

Due to transmission delay and process delay, RN and DeNB may utilize different configuration during some period. For a RN serving UEs, asynchronization in system information may affect data transmission over Un interface and consequently affect UEs which are communicating with the RN. Although the same problem exists for UE, a temporary asynchronization in system information will not degrade the user experience，since in a cell there are certain numbers of UEs in idle state. They don’t have data transmission requirements and what is more, they can acquire system information continually. Option 2  can guarantee that both RN and DeNB can apply the same configuration at the same time and guanrantee ongoing communication with RN for UEs.
According to the analysis above, Option 2 will bring less complexity to DeNB, and can guarantee communication over Un. Therefore, we propose to adopt option 2.
Proposal 2：It is proposed that RN should apply the received system information at the same time with DeNB, e.g. from the start of DeNB’s next modification period.
3 Proposal
In this contribution, we studied and discussed how DeNB configures SI and when RN applies the new SI when DeNB changes its system information. According to the discussion above, it is proposed:

Proposal 1：DeNB would transfer necessary updated system information IEs to Relay Node.

Proposal 2：It is proposed that RN should apply the received system information at the same time with DeNB, e.g. from the start of DeNB’s next modification period.
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