3GPP TSG RAN WG2 #68bis
 
R2-100311
Valencia, Spain, 18 - 22 January 
Agenda Item:
7.1.4

Source: 
ZTE
Title: 
System Information Updating for Carrier Aggregation
Document for:
Discussion and Decision
1 Introduction 
In last meeting, agreement has been reached about system information acquisition when adding a CC. But it is still to be determined about system information updating for CA. This document shows our understanding on this topic.
2 Discussion
2.1 Optimization of System information Updating Mechanism 
System information updating mechanism had been discussed in last meeting [1] [2] [3]. And there are mainly three kinds of ways for it: 

- Option 1: UE monitor system information updating indication on every aggregated carrier. 

- Option 2: eNodeB inform UE the updated system information by dedicated RRC signaling.

- Option 3: UE only monitor system information updating indication on one of aggregated carriers. 

In last meeting discussion, conclusion has been reached as follows:

- Chairman notes: Having the UE monitor SI change paging notification on all configured CC’s, or have the UE periodically read the SIB1 on all configured CC’s, is not an acceptable solution
According to the conclusion, we can exclude option 1.

As analyzed in [1][2][3], using dedicated signaling needs to define new RRC signaling or extend existing RRC signaling, and increase signaling overhead, so most companies tend to support option 3. We agree on it. Carrier index in paging message can help LTE-A UE to identify which CC’s system information has been updated.
Proposal 1: UE only monitor system information updating indication on one of aggregated carriers. 

Proposal 2: Carrier index can be used in paging message to help LTE-A UE identifying which CC’s system information has been updated.
UE verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period. If the modification periods are different between CCs, Then UE may miss the paging message when only detecting paging message on one of aggregated carriers as illustrated in figure 1 below. 

In figure 1, LTE-A UE aggregated CC1and CC2. The system information modification period of CC1 is 2.56s which is four times of CC2. Connected LTE-A UE attempts finding paging message 4 times in 2.56s on CC1. As illustrated in figure 1, when system information of CC2 has changed, if LTE-A UE finding paging message on occasions that not in CC2 system information modification period n, then it had not received paging message before CC2 system information modification period n+1, and UE does not receive updated system information of CC2 in CC2 system information modification period n+1. In order to avoid this case, it is essential for UE to fulfill the requirement of monitoring system information updating paging message for all aggregated CCs. Therefore the system information modification periods should be configured same among all CCs or LTE-A UE in connected state attempt to find the systemInfoModification indication at least modificationPeriodCoeff times during the shortest modification period of all aggregated CCs in case no paging message received. It seems simple and reasonable to configure all CC the same system information modification period, so we propose:
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Figure 1
Proposal 3: The system information modification periods should be configured same among all CCs.

2.2 System information updating for configured but deactived CC 
For sake of saving power, LTE-A UE should not receive signal on deactived CC if activation/deactivation is introduced. It means UE is not required to continuously monitor system information on a deactivated CC. Then there is a problem how to indicate UE the SI changes [4].

In our understanding, there are four options for LTE-A UE to acquire the updated system information of deactivated CC as illustrated in figure 2.

- Option 1: When carrier is activated, UE reads the value tag of SIB1 to verify whether the system information has been changed on the newly activated CC. As analyzed in [5], UE needs to read SIB1 no matter the SI has changed or not. I.e., there is always an unnecessary delay and UE activity due to reading SIB1, every time the CC becomes available. 
- Option 2: When carrier is activated, eNB using dedicated signaling to inform UE the updated system information if the system information has been updated. In this way, before activation, configuration is needed if activation is by means of MAC CE or PDCCH signaling. And complexity is introduced for eNB needs to known whether system information has been updated before carrier activation.

- Option 3: When system information of configured but deactived CC is updated, UE directly acquire updated system information broadcasted on BCCH of this carrier after receiving paging message on the carrier which UE monitoring system information updating paging message.
- Option 4: When system information of configured but deactived CC is updated, eNB inform UE the updated system information by using dedicated RRC signaling. 

Option 2 and Option 4 mean introducing a new dedicated RRC signaling or extending the existing RRC signaling, and they increase signaling overhead. Option 1 has the problem of delay. It seems option 3 is preferred among these 4 alternatives. Option 3 means UE acquiring updated system information on configured but deactivated carrier is same with that of activated carrier. That is to say when receiving a paging message on the carrier which UE monitoring system information updating paging message, UE acquire updated system information broadcasted on BCCH of the carrier indicated in paging message if it is configured to UE.
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Figure 2
Proposal 4: When system information of configured but deactived CC is updated, UE directly acquire updated system information broadcasted on BCCH of this carrier after receiving paging message on the carrier which UE monitoring system information updating paging message.
3 Conclusion 
In this paper we discuss the system information updating for CA. we propose:

Proposal 1: UE only monitor system information updating indication on one of aggregated carriers.
Proposal 2: Carrier index can be used in paging message to help LTE-A UE identifying which CC’s system information has been updated.
Proposal 3: The system information modification periods should be configured same among all CCs.

Proposal 4: When system information of configured but deactived CC is updated, UE directly acquire updated system information broadcasted on BCCH of this carrier after receiving paging message on the carrier which UE monitoring system information updating paging message.
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