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1. Introduction
 The status of system information delivery, as described in RAN2#68, is as follows
Agreements:

CC addition

1)  
When configuring a new CC, dedicated RRC signalling is used for sending CCs’ “urgent system information” which is necessary for CC transmission/reception (Rel-8 handover behaviour)

CC SI change:

2)   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

The following issues, however, remain open:
1. Upon notification of SI change, is it an acceptable solution for the UE to read system information on the carrier which had change in system information. 
2. If the answer is ‘no’ (as we argue below), how is the unpdated system information delivered to the UE

Note that the entire disucussion in this paper is related to the RRC Connected UEs, because it is already agreed that a UE in Idle mode is a single carrier UE and does not support carrier aggregation.
2. Delivery of SI change on component carrier
2.1 Which carrier to use for SI delivery

The decision in RAN2#68 to not require a UE to read notification of SI change on all the configured carriers was motivated by the following arguments:
· PDCCH/SI reception: There are cases when the control channels (including PDCCH) are not decodable on some of the carriers configured for a UE. For this reason, RAN1 has designed the ability to have cross-carrier control information [2]. To be consistent with this RAN1 design, the RAN2 design for system information delivery should address the case when PDCCH is not decodable from some of the configured carriers. 
· Non-overlapping coverage scenarios: As described in [1], there are cases when all the configured CCs do not provide good coverage to the UE, and hence it is impossible to read the updated SI on the configured CC.

· Extension carriers (FFS):Extension carriers will not deliver any system information, and a mechanism for SI change handling for extension carriers needs to be devised in any case (dependent on extension carrier adoption in RAN1/4). 

The above list of issues shows that there are various reasons due to which always relying on the UE to obtain the updated SI on the broadcast channels of the  corresponding configured carriers is not acceptable solution. Not addressing the reliable delivery of the SI chage for carrier aggregation undermines the usefulness the cross-carrier control operation that was adopted in RAN1 [2] to enable opration in the cases where reliable PDCCH operation is not possible on some carriers..
Proposal 1: Relying on a UE to read the updated SI exclusively on the corresponding carrier which had the change in SI, is not an acceptable solution.
2.2 Exact method for SI delivery
It is already agreed that SI can be delievered with dedicated signalling at the time of component carrier configuration, and thus dedicated signalling is a viable option. Therefore, SI update can be modelled as a process of CC deletion, immediately followed by CC addition (these can be in the same RRC message). We present this as Option 1, and some more enhanced methods as options 2 and 3.
Option 1 (default): Dedicated signalling modelled as CC deletion followed immediately by addition of the same CC. The CC addition can include the new SI.

Option 2 (dedicated SI change messaging): In this option, dedicated signaling is used to convey the updated system information to the UE. This signalling will be somewhat different from the signalling used for CC addition, but can make substantial reuse of the IEs.
Option 3 (broadcast signalling): In this option, broadcast signalling from one configured carrier is used to signal the SI applicable to another configured carrier. There are certain details that additionally need to be specified about such cross carrier SI: For example, is the cross carrier SI always transmitted, or is it only transmitted for a few instances around the times when SI is actually modified (or at SI change boundaries).
The various pros and cons of these options are summarized below.
	Metric
	Option 1 (default, using deletion/addition)
	Option 2 (dedicated SI change messaging)
	Option 3 (broadcast signalling)

	Specification impact
	Zero
	Moderate
	Moderate

	UE implementation/testing impact
	Zero
	Moderate
	Moderate

	Performance
	Some dead-time during SI change notification
	Seamless operation
	Seamless operation

	Bandwidth Overhead
	Depends on number of UEs under carrier aggregation and frequency of SI changes.
	Depends on number of UEs under carrier aggregation, and frequency of SI changes.
	Scales well with number of UEs.

Bandwidth use low if SI change is rare 

	SI change boundaries
	Difficult to align dedicated signalling to SI modification windows. UE may be using wrong SI for some time.
	Difficult to align dedicated signalling to SI modification windows. UE may be using wrong SI for some time. 

Can be solved by requiring UE to being use of the new SI only at the change boundary.
	SI change boundaries align naturally 


Proposal 2: RAN2 should discuss the pros and cons of the various solutions for delivery of SI updates, potentially using the above table as a starting point.

4. Conclusion 
The following proposals were presented.
Proposal 1: Relying on a UE to read the updated SI exclusively on the corresponding carrier which had the change in SI, is not an acceptable solution.

Proposal 2: RAN2 should discuss the pros and cons of the various solutions for delivery of SI updates, potentially using the above table as a starting point.
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