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1 Introduction

At RAN2 #69 meeting, it was agreed that Dedicated RRC signalling is used for informing the RN about DeNB System Information updates when the RN goes into operation [1]. Some proposal was proposed on how the system information update should be informed by the DeNB [2], while it is still unclear what system information is necessary for RN operation and how the system information should be transported to the RN by the DeNB. This contribution intends to solve these issues and hence provides some input to the stage 3 specification work.
This document firstly attempts to provide an overview on the necessity of system information when it is applied to the RN operation. Based on this analysis, we further discuss how the updated system information should be provided to the RN in case of SI update in the DeNB. 
2 Discussion
2.1 Necessity of the MIB/SIB-s of DeNB cell for an operating RN
As known, the RN may acquire all the system information from the DeNB when it is in idle state like a normal UE. However, when the RN goes on operation, some part of the system information seems no longer necessary for the RN, and even if such information is changed in the DeNB, it does not impact the normal operation of the RN.

In the below table 1, the current system information blocks [3] was listed and a brief analysis is also provided on the necessity of each of the system information blocks, i.e. MIB, SIB1-SIB13. In general, the cell re-selection related system information, .i.e. SIB3-SIB8, is not essential for the operating RN. Although it is not very clear whether a RN can access a HeNB (i.e. as a DeNB), considering the Relay WI focus on the coverage improvement, we slightly prefer not to seriously consider such a scenario in the Rel-10 timeframe, then the SIB9 seems unnecessary. With respect to the ETWS related system information, in our understanding, all the ETWS messages from the core network can be transported to the RN through the S1AP proxy functionality within the DeNB, and hence SIB10-12 are redundant. Besides, since it is still not clear whether and/or how the MBMS service is supported by the RN, it is supposed a further discussion is needed as proposed in [4].
Table 1: Necessity of the MIB/SIB-s for RN operation
	System Information Block/Element name
	Comments

	MasterInformationBlock
	The MIB change may impact the RN operation. However, whether the parameters of MIB could be changed on-the-fly depends on the discussion of other features, e.g. Energy saving and needs to be discussed.

	SystemInformationBlockType1
	SIB1 contains information relevant when evaluating if a UE is allowed to access a cell, which may impact the RN operation.

	SystemInformationBlockType2
	SIB2 contains radio resource configuration information that may impact the RN operation and is necessary.

	SystemInformationBlockType3-8
	As abovementioned, SIB3-SIB8 contain the cell reselection related information that is not needed for an operating RN.

	SystemInformationBlockType9
	As mentioned above, we prepfer not to consider the HeNB case in Rel-10, then the Home eNB related system information is not essential. 

	SystemInformationBlockType10-12
	As mentioned above, the ETWS messages could be handled by the S1 proxy functionality of the DeNB, so it is not essential for the RN to receive ETWS related information from the dedicated RRC signaling.

	SystemInformationBlockType13
	Although these MBMS related IEs have no impact on the RN operation on the backhaul link, further study is needed.


Based on the above analysis, we conclude:

Observation 1: The change of MIB, SIB1 and SIB2 may impact the RN operation.

Observation 2: It is FFS whether the SIB9 and SIB13 are essential for the RN operation
And we propose:

Proposal 1: The change of the MIB, SIB1 and SIB2 of the DeNB is required to be informed to the RN.

Proposal 2: RAN2 does not consider the scenario that a RN accesses to a HeNB as a RN when standardizing the Relay in Rel-10.

2.2 Necessity of the IEs of MIB/SIB1/SIB2 for SI update notification
In this section, we further review each Information Elements(IEs) of the MIB/SIB1/SIB2 of the DeNB cell and try to conclude whether these IEs are necessary for the RN operation or not. We evaluate these IEs based on whether these IEs would/should be changed in the DeNB cell and whether the change impacts the RN operation. 

In principle, we prefer not to support such a change on the fly that may seriously impact the normal operation of the RN in the DeNB cell in Rel-10 timeframe, otherwise some further discussion and mechanism may probably be needed and the specification work are foreseen accordingly. 
Please note herein we do not consider the potential impact on the RN-UE link.
Table 2: Necessity of the IEs of MIB/SIB1/SIB2 for SI update notification
	Information Element/Group name
	Source
	Size (bits)
	Necessity of SI update for RN operation(Yes or No)
	Comments

	Dl-Bandwidth
	MIB
	3
	N
	We prefer No change on the fly for Relay in Rel-10

	SystemFrameNumber
	MIB
	8
	N
	This IE is also updated in each frame within a periodicity of 40 ms. Anyway the change of SystemFrameNumber  does not need to notify to RN in connected mode

	PHICH-Config
	MIB
	3
	N
	This IE is unnecessary for RN operation on backhaul link since the DeNB does not need to respond the NACK/ACK to the RN

	CellAccessRelatedInfo
	SIB1
	
	
	

	>Plmn-IdentityList
	SIB1
	21-25
	N
	This IE could be updated by the existing X2AP procedure.

	>CellIdentity
	SIB1
	28
	N
	This IE could be updated by the existing X2AP procedure.

	>TrackingAreaCode
	SIB1
	16
	N
	This IE could be updated by the existing X2AP procedure

	>CellBarred
	SIB1
	1
	N
	Unnecessary for an operating RN on backhaul link

	>IntraFreqReselection
	SIB1
	1
	N
	Unnecessary for an operating RN on backhaul link

	>Csg-Indication
	SIB1
	1
	N
	We prefer not to consider the HeNB case for Relay in Rel-10

	>Csg-Identity
	SIB1
	27
	N
	We prefer not to consider the HeNB case for Relay in Rel-10

	CellSelectionInfo
	SIB1
	9
	Y
	Unnecessary for an operationg RN on backhaul link. But for a optimization, this IE is helpful for RN to perform RLF recovery

	>Q-QualMin-r9
	SIB1
	6
	
	

	>Q-QualMinOffset-r9
	SIB1
	3
	
	

	P-Max 
	SIB1
	6
	N
	Unnecessary for an operationg RN on backhaul link

	FreqBandIndicator
	SIB1
	6
	N
	We prefer No change on the fly for Relay in Rel-10

	SchedulingInfoList
	SIB1
	27
	N
	Unnecessary for an operating RN on backhaul link

	Tdd-Config
	SIB1
	7
	N
	We prefer No change on the fly for Relay in Rel-10

	Si-WindowLength
	SIB1
	3
	N
	Unnecessary for an operating RN on backhaul link

	SystemInfoValueTag
	SIB1
	5
	N
	Unnecessary for an operating RN on backhaul link

	Ims-EmergencySupport-r9
	SIB1
	1
	N
	We prefer No change on the fly for Relay in Rel-10

	CellSelectionInfo-v920
	SIB1
	8
	N
	Unnecessary for an operating RN on backhaul link

	>Q-QualMin-r9
	SIB1
	5
	
	

	>Q-QualMinOffset-r9
	SIB1
	3
	
	

	Ac-BarringInfo
	SIB2
	25
	N
	Unnecessary for an operating RN on backhaul link

	RadioResourceConfigCommon
	SIB2
	
	
	

	>PDSCH-ConfigCommon 
	SIB2
	9
	Y
	Necessary for RN operation on backhaul link

	>RACH-ConfigCommon
	SIB2
	32
	Y
	Unnecessary for an operationg RN on backhaul link. But for a optimization, this IE is helpful for RN to perform RLF recovery

	>BCCH-Config 
	SIB2
	2
	N
	Unnecessary for an operating RN on backhaul link

	>PCCH-Config 
	SIB2
	5
	N
	Unnecessary for an operating RN on backhaul link 

	>PRACH-ConfigSIB
	SIB2
	28
	Y
	Unnecessary for an operationg RN on backhaul link. But for a optimization, this IE is helpful for RN to perform RLF recovery.

	>PUSCH-ConfigCommon 
	SIB2
	21
	Y
	Necessary for RN operation on backhaul link 

	>PUCCH-ConfigCommon 
	SIB2
	23
	Y
	Necessary for RN operation on backhaul link 

	>SoundingRS-UL-ConfigCommon 
	SIB2
	10
	Y
	Necessary for RN operation on backhaul link

	>UplinkPowerControlCommon  
	SIB2
	32
	Y
	Necessary for RN operation on backhaul link

	>Ul-CyclicPrefixLength 
	SIB2
	1
	Y
	Necessary for RN operation on backhaul link

	UE-TimersAndConstants
	SIB2
	18
	Y
	Necessary for RN operation on backhaul link

	FreqInfo
	SIB2
	24
	N
	We prefer No change on the fly for Relay in Rel-10

	>Ul-CarrierFreq 
	SIB2
	16
	
	

	>Ul-Bandwidth
	SIB2
	3
	
	

	>AdditionalSpectrumEmission 
	SIB2
	5
	
	

	Mbsfn-SubframeConfigList
	SIB2
	13-31
	N
	This IE could be updated by the existing X2AP procedure.

	Ac-BarringInfo-v920
	SIB2
	24
	N
	Unnecessary for an operating RN on backhaul link

	TimeAlignmentTimerCommon
	SIB2
	3
	Y
	Necessary for RN operation on backhaul link 


Based on the above analysis, we provides a summary on the structure of the SI update notification in the below table 3.

Table 3: Structure of the SI update notification

	Information Element/Group name
	Source
	Size (bits)

	CellSelectionInfo
	SIB1
	9

	>Q-RxLevMin
	SIB1
	

	>Q-RxLevMinOffset
	SIB1
	

	CellSelectionInfo-v920
	SIB1
	8

	>Q-QualMin-r9
	SIB1
	

	>Q-QualMinOffset-r9
	SIB1
	

	RadioResourceConfigCommon
	SIB2
	

	>PDSCH-ConfigCommon 
	SIB2
	9

	>RACH-ConfigCommon
	SIB2
	32

	>PRACH-ConfigSIB
	SIB2
	28

	>PUSCH-ConfigCommon 
	SIB2
	21

	>PUCCH-ConfigCommon 
	SIB2
	23

	>SoundingRS-UL-ConfigCommon 
	SIB2
	10

	>UplinkPowerControlCommon  
	SIB2
	32

	>Ul-CyclicPrefixLength 
	SIB2
	1

	UE-TimersAndConstants
	SIB2
	18

	TimeAlignmentTimerCommon
	SIB2
	3


Proposal 3: RAN2 concludes a baseline for the signalling structure of the system information update based on the Table 3.
2.3 Delta signalling for updated system information transportation
As pointed out in [2], there are multiple options for the DeNB to notify RN the SI update, e.g. the DeNB could transfer a complete system information or only the updated system information to the RN. In order to reduce the signaling overhead, delta signaling is preferred when the DeNB needs to inform the RN about the SI update. Furthermore, since delta signaling has already been used in Rel-8/9, it seems reasonable and feasible to reuse this mechanism.

Proposal 4: Delta signalling is used for the updated SI provision.
3 Conclusion

In this paper, we analyze the possible system information update which is essential for the RN operation and have the following observation

Observation 1: The change of MIB, SIB1 and SIB2 may impact the RN operation.

Observation 2: It is FFS whether the SIB9 and SIB13 are essential for the RN operation

We further discuss the corresponding signalling structure and transportation mechanism, and provide the following proposals:

Proposal 1: The change of the MIB, SIB1 and SIB2 of the DeNB is required to be informed to the RN.

Proposal 2: RAN2 does not consider the scenario that a RN accesses to a HeNB as a RN when standardizing the Relay in Rel 10.

Proposal 3: RAN2 concludes a baseline for the signalling structure of the system information update based on the Table 3.
Proposal 4: Delta signalling is used for the updated SI provision.
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