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1 Introduction

In last meeting, RAN2 agreed that every DL CC will only provide its own CC specific system information. However there are still some open issues about system information transmission on non-accessible carrier, system information providing at CC addition and system information updating. In this contribution we try to give our consideration on these aspects.
2 Discussion
2.1 System information update

As agreed in R2-67bis meeting, every DL CC will only provide its own CC specific system information. So it’s very reasonable that system information modification is individually controlled by respective CC. Three options are considered on system information update: 
· Option1: Use dedicated RRC signalling to inform UE about system information updating.

· Option2: UE only receives the SI change notification (value tag in SIB1 or paging) on a special CC. 
· Option3: UE only receives the SI change notification (value tag in SIB1 or paging) on each aggregated CC.
Option1 will introduce a different system information update notification mechanism by a new RRC signalling or by extending an existed RRC signalling. Compared with option2&3, it has smaller delay at the expense of additional signalling overhead. As agreed in RAN1, one LTE-A UE can be configured at most 5 carriers for CA transmission, so the signalling overhead is not negligible. 

Option2 extend the system information modification indication to all of the aggregated carriers. That means paging message or system information need to be modified to indicate the CCs whose SI is changed. Once UE receive the SI modification indication in paging message that indicates the CCs whose SI has changed, UE will read system information on the corresponding aggregated CCs. 

Compared with option2, option3 apply rel-8 legacy SI change notification (value tag in SIB1 or paging) on each aggregated CC other than a special CC. Paging on each CC will not bring more power consumption since UE has aggregated multiple CCs for transmission. Especially for UE specific DRX configuration, all the aggregated CCs has the common on duration, DRX cycle and DRX offset, it’s more reasonable to monitor paging message individually on each CC with fully considering backward compatibility, power consumption and system information updating periodicity.
. 
	
	PROS
	CONS

	· Option1：dedicated signalling
	· UE can use the changed SI quickly
	· will bring too many dedicated signalling overhead

	· Option2:   SI change notification (value tag in SIB1 or paging) on a special CC
	· UE only need to monitor the system information modification indicator on one CC 
	· Some delay comparing with dedicated signalling option
· paging message or SIB1 need to be modified to indicate the CC whose SI has changed 

	· Option3:   SI change notification (value tag in SIB1 or paging) on each aggregated CC
	· Completely reuse the rel-8 system information notification mechanism
	· Some delay comparing with dedicated signalling option


Table 1: The comparison of SI updating options

In conclusion, we prefer Option3 which totally reuse the rel-8 mechanism without introducing additional dedicated signalling overhead.
Proposal1: Use the legacy SI change notification mechanism on each aggregated CC with considering carrier aggregation.  
2.2 System information acquisition at CC addition

As agreed in R2-67bis meeting, every DL CC will only provide its own CC specific system information. For the sake of power saving, UE should only acquire the system information of the camped CC, and then the CC on which RACH procedure has performed is most likely the CC UE has camped in IDLE state. When a UE first enter RRC connected state or during data transmitting, as traffic demand increases, additional CCs can be configured to the UE for CA transmission. The UE should acquire necessary up-to-date system information (at least including MIB, SIB1, and SIB2) of the additional CCs before actual transmission and receiving on these CCs.
So it’s necessary to discuss system information acquisition in case a new CC is activated. Two options are considered about this issue. 
· Option 1: The system information of additional CCs’ can be provided to UE by dedicated signalling (e.g. either a new RRC signalling or an existed RRC signalling). 
· Option 2: Apply the normal system information acquisition procedure on corresponding CC after a new CC is added for CA transmission. 

Regarding to Option1, NW can allocate additional CCs for CA transmission after RRC connection is completed, so the most reasonable RRC signalling to assign additional CCs is the RRC reconfiguration message. Option 1 is beneficial to starting CA transmission in time when UE is allocated multiple CCs, but it brings additional signalling overhead. According to Table A.1 in Annex1, by providing addition CC’s specific system information in dedicated RRC signalling, this approach will introduce large additional signalling overhead. Assuming average number of UE that access to LTE-A service is 10/ms，the total dedicated signalling overhead of the system will be 1910~7640bits/ms,

Regarding to Option 2, there is no signalling overhead problem. UE should immediately start acquiring system information and send the RRC reconfiguration complete message when it has received RRC reconfiguration request message. As illustrated in figure1, since UE can only be scheduled for transmission on the additional CC after acquiring the corresponding SI (at least MIB, SIB1 and SIB2), this will bring some delay for the first CC configuration &activation compared with option1. For the first configuration& activation, whether or not need to start carrier aggregation urgently is related to requested service. We don’t think it’s necessary to define a new dedicated system information acquisition mechanism for this case. In the following deactivation and activation circumstances, UE possibly has gotten system information of the CC2 in memory, UE may acquire system information of the CC2 to check whether need to update without bigger latency than option1.
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Figure 1: the procedure of SI providing at CC addition
In conclusion, we propose to reuse rel-8 system information acquiring mechanism on corresponding CC since it’s sufficient for the CC addition case. 
Proposal2: The system information acquisition on each aggregated CC should be based on rel-8 behaviour in case of CC addition.
2.3 System information on new carrier type

2.3.1 System information on extension carrier
The definition of an typical extension carrier was captured in [1] as “If specified, a carrier that cannot be operated as a single carrier (stand-alone), but must be a part of a component carrier set where at least one of the carriers in the set is a stand-alone-capable carrier.” 
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Figure3: extension carrier

According to this definition, it is not clear whether the physical design of extension carrier should follow the legacy physical layer design. It is feasible to make a carrier non-accessible and operated as a part of carrier aggregation by proper RAN2 access control mechanism. From RAN2 point of view, there is no scenario to support introducing the special non-accessible carriers as the detail analysis in [3], it is up to RAN1 and RAN4 to investigate whether there is any requirement for any special non-accessible carrier, and then make sure what’s the exact physical layer channel structure, so we think it is premature to discuss the system information on extension carrier.
Proposal3: It is premature to discuss the system information on extension carrier since special non-accessible carrier type hasn’t reached consensus in RAN1.

2.3.2 System information on carrier segment
Carrier segments as defined in the LS [4] and illustrated in Fig.4, constitute frequency resources that are appended to a backwards compatible carrier. Carrier segments are seen neither as independent component carriers nor extension carriers, instead as  non-backwards compatible frequency re-sources in a backwards compatible carrier.  
UEs of all releases could access the carrier through the Rel-8 compatible part, hence no special changes to system information procedure is needed. Some information e.g. bandwidth of the segment might be signalled to LTE-Adv UEs by applying system information updating procedure or RRC reconfiguration procedure.
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Figure 4: A backwards compatible carrier with carrier segments
Proposal4: Legacy system information procedure through the Rel-8 compatible part is sufficient for a backward compatible carrier with segments.
3 Conclusion
Proposal1: Use the legacy SI change notification mechanism on each aggregated CC with considering carrier aggregation.
Proposal2: The system information acquisition on each aggregated CC should be based on rel-8 behaviour in case of CC addition.  
Proposal3: It is premature to discuss the system information on extension carrier since special non-accessible carrier type hasn’t reached consensus in RAN1.
Proposal4: Legacy system information procedure through the Rel-8 compatible part is sufficient for a backward compatible carrier with segments.
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5 Annex1
Table below is the estimation of CC specific system information size.  
	message
	content
	Size(bit)
	notes

	MIB
	DL-Bandwidth
	3
	

	
	Phich-Config
	3
	

	SIB1
	FreqBandIndicator
	6
	

	SIB2
	RACH-ConfigCommon
	32
	Assume that:

The SoundingRS-UL-ConfigCommon is null.

The number of MBSFN subframes configured by network is 1.

	
	PRACH-ConfigSIB
	28
	

	
	PDSCH-ConfigCommon
	9
	

	
	PUSCH-ConfigCommon
	21
	

	
	PUCCH-ConfigCommon
	23
	

	
	SoundingRS-UL-ConfigCommon
	0
	

	
	UplinkPowerControlCommon
	29
	

	
	UL-CyclicPrefixLength
	1
	

	
	FreqInfo
	24
	

	
	Mbsfn-SubframeConfigList
	12
	


                                                     Table A.1 CC specific system information 

From the table above, we can deduce that the total size of CC specific system information of one CC is 191bits, then if the CC specific system information of  other CCs’ are provided with dedicated signalling, the dedicated signalling overhead introduced would be 191~764 bits (As one LTE-A UE can be configured at most 5 carriers for CA transmission). If the average number of UE that access to LTE-A service is 10/ms，the total dedicated signalling overhead of the system will be 1910~7640bits/ms.
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