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1 Introduction 
At RAN2 #67bis meeting, it has been discussed how UE acquires the system information when a CC is added. After discussion, the issue remains open:

Chairman note: Open issue: In line with Rel-8, when a CC is added the UE will receive the critical SI by dedicated signalling (FFS?)
This document shows our understanding of this topic.
2 Discussion
Two alternatives have been discussed in [1]:

· Alternative 1: UE receives the system information from all CCs after UE is configured to aggregate multiple CCs.

· Alternative 2: UE acquires the system information of several CCs by dedicated signaling after UE is configured to aggregate multiple CCs
Annex 1 show a rough calculation of time delay for alt 1 and annex 2 show a rough calculation of signaling overhead and time delay for alt 2. We can conclude that alternative 1 has the advantage of low dedicated RRC signalling overhead, while alt 2 has the advantage of short system information acquisition delay. These two alternatives have the same character that UE acquire the system information only when CC is configured for carrier aggregation. But to our understanding, UE can acquire the system information of other CCs than serving CC in advance. So there is another alternative that,
· Alternative 3: UE start acquires system information of CCs other than serving CC after state transition from idle to connected.
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Figure 1
For alt 3, UE acquires other CCs SI earlier than alt 1, And only dedicated resource configuration is needed when CC is added for aggregation, so signalling overhead is reduced compared to alt2. But alt 3 has the cons that network doesn't know when UE receive all CCs SI. 
If the radio condition is good, the time UE acquiring MIB/SIB1/SIB2 is about 11~180ms (Annex 1). For traffic speed always be comparatively low at the beginning of LTE-A UE entered connected state, eNodeB need not schedule multiple CCs’ resources to UE during this period. So it is reasonable to believe that UE has acquired other CCs SI before carrier addition, and there is limited impact on traffic scheduling by the time delay during which UE acquires other CCs’ system information.
Proposal 1: LTE-A UE start to acquire system information of other CCs after state transition from idle to connected. 
3 Conclusion 
In this paper we discuss the system information acquisition for CA. we propose:

Proposal 1: LTE-A UE start acquire system information of other CCs after state transition from idle to connected.
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5 Annex 1

In typical case, radio condition is good for all downlink CC. It is reasonable to assume that one or two MIB/SIB1/SIB2 transmission blocks are adequate for UE correctly decoding it. UE acquires MIB/SIB1/SIB2 orderly and the time for UE acquiring MIB/SIB1/SIB2 composes of following three parts. 
5.1、time for acquiring MIB: T1
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Figure 2
	
	Shortest time
	Longest time
	Average time

	One transmission block
	1ms
	10ms
	5.5ms

	two transmission blocks
	1ms
	30ms
	15.5ms


Table 1

5.2、time for acquiring SIB1 after UE has correctly acquired MIB: T2
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Figure 3
	
	Shortest time
	Longest time
	Average time

	One transmission block
	5ms
	15ms
	10ms

	two transmission blocks
	25ms
	35ms
	30ms


Table 2
5.3、time for acquiring SIB2 after UE has correctly acquired SIB1: T3
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Figure 4
Assuming the repetition period of SIB2 is 160ms. Figure 4 above shows the time relation between SIB1 and SIB2. Because SI window of SIB1 and SIB2 cannot overlap, Figure 5 below shows the shortest time delay between SIB2 and SIB1.  SIB1 is luckily the last one of 160ms repetition period of SIB2 in Figure 5 below. And the longest time delay is 155ms for receiving one SIB2 transmission block.
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Figure 5
	
	Shortest time
	Longest time
	Average time

	One transmission block
	5ms
	155ms
	80ms

	two transmission blocks
	165ms
	315ms
	240ms


Table 3
5.4、total time for acquiring MIB/SIB1/SIB2
The total time for acquiring MIB/SIB1/SIB2 is T1+T2+T3:
	
	Shortest time
	Longest time
	Average time

	One transmission block
	11ms
	180ms
	95.5ms

	two transmission blocks
	191ms
	380ms
	285.5ms


Table 4
For UE capable of carrier aggregation, it can deal with multiple carriers signalling simultaneously, so the time for acquiring MIB/SIB1/SIB2 of one component carrier represents the time for acquiring these system information of multiple carriers.

6 Annex 2
Table 5 below is the estimation of the dedicated signaling information and size for adding one CC [2]. The dedicated signalling is about 321bit for adding one CC and about 1284bit if adding 4 CC in one dedicated signalling.
	DL CC information
	
	UL CC information
	

	PhysCellId 
	1
	UL CarrierFreqEUTRA
	16

	DL CarrierFreqEUTRA
	16
	UL CarrierBandwidthEUTRA
	4

	DL CarrierBandwidthEUTRA
	4
	RACH-ConfigCommon
	32

	UE identity
	32
	PRACH-Config
	28

	PDSCH-ConfigCommon
	9
	PUSCH-ConfigCommon
	21

	PHICH-Config
	3
	PUCCH-ConfigCommon
	23

	AntennaInfoCommon
	2
	UplinkPowerControlCommon
	32

	BCCH-Config 
	4
	P-Max 
	6

	PDSCH-ConfigDedicated
	3
	UL-CyclicPrefixLength
	1

	AntennaInfoDedicated
	6
	RACH-ConfigDedicated
	10

	　
	
	PUSCH-ConfigDedicated
	12

	　
	
	PUCCH-ConfigDedicated
	14

	　
	
	SoundingRS-UL-ConfigDedicated
	24

	　
	
	UplinkPowerControlDedicated
	18

	total
	80b
	total
	241b


Table 5
Dedicated signalling may need be retransmitted. Table 6 below roughly estimate the time delay for different dedicated signalling retransmission times.
	Retransmission times
	Time delay

	0
	1ms

	1
	9ms

	2
	17ms


Table 6
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