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1
Introduction
In RAN2#67bis two items in SI reception for CA were left for further study: Providing SI at CC addition, and at SI change. This contribution addresses the latter item. 

In this contribution, it is assumed that regarding the SI at CC addition, that the critical SI of CCs can be included in the RRCConnectionReconfiguration message.

Additionally, it is assumed that the CC configuration is based on pre-loading (i.e., configuration and activation separated), as proposed, e.g., in the accompanying contribution R2-096812 [1]. This document explains why reception of paging or SIB1 for detecting SI change is not a preferable mechanism in RRC_CONNECTED for non-special cells.
2
Background 
The following items on the acquisition of SI were left for further study in RAN2#67bis [2]:

“SI providing at CCaddition

1. 
Open issue: In line with Rel-8, when a CC is added the UE will receive the critical SI by dedicated signalling (FFS ?)

SI providing at SI change

1.
Baseline will be the Rel-8 behaviour, where the UE can either periodically check paging or periodically check SIB1 on a CC to become aware of SI change ? The UE will have to execute this behaviour per configured CC. Can we motivate optimisations?”
Regarding the first item, it is assumed here, that the critical SI of CCs can be included in the RRCConnectionReconfiguration message. 
The latter item (checking the SIB1 or Paging of the configured CC, to detect the SI change) is discussed in this document.
Further, it is assumed that the CCs can be configured by RRCConnectionReconfiguration in advance (“pre-loaded”), even though they could not be activated at the time of configuration, as proposed, e.g., in the contribution R2-096812 [3]. 
In this example, all events take place inside one sector of one eNB.

In the example of this document (ref. Figure 1):

· There are three CCs at the eNB: 

· CC1, which is the special cell (at least for the UE of this example)

· CC2, having the same coverage as CC1

· CC3, having smaller coverage area than CC2 and CC1

· None of the CCs is an extension carrier

· CCs are co-located (they have the same timing advance)

· UE of this example: 

· has capability to support all these three CCs simultaneously

· is camped on CC1 in RRC_IDLE

· has received the SI of CC2 in RRC_IDLE

· Note: It is not a generic requirement that the UE should measure the other CCs, or receive the SI of them, but this is the case in this example

· is initially in the coverage of CC1 and CC2, and moves during RRC_CONNECTED to coverage of CC3, too
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Figure 1: UE and CCs
3
Discussion
The sequence of Figure 2 shows the steps of SI acquisition in the example of the previous section. In line with RAN2#67bis assumptions (see section 2), both SIB1 and Paging are sent over the CC where the SI change takes place (CC3 in this example).
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Figure 2: Message sequence in SI change
Note: Not all messages during the sequence shown in the figure.
1) The UE receives the configuration, including the critical SI, for non-special cell CCs. Because the CC3 is not available (not possible to activate), the information is stored for possible future activation, i.e., the configuration of CC3 is pre-loaded.

UE has already received the full SI of CC2 while in idle. The eNB is not aware at this point, which SIs the UE has received; hence there is some unnecessary transfer of SI. Because the amount of critical SI is small, this is not an issue.
3) At this point, the SI changes at CC3. In this example, the UE does not reach the coverage of CC3 before the next modification period.

In general, it is possible that the next modification period boundary passes before the UE enters the coverage of a pre-loaded CC. As consequence, Paging cannot be used as a mechanism to indicate the change of the SI of non-special cells.
As another alternative to detect the SI change, the reception of SIB1 is considered:
4) The UE reads the value tag in SIB1 in order to find out, if the SI has changed (the original value tag value assumed to be received in the initial configuration of CC3 in step 1). 

5) After finding out that the SI has changed, the UE reads the SI (at least the SIBs containing critical SI) before the activation of CC3. 
However, there are two drawbacks:
1. The UE must perform step 4, even though the SI had not been changed: When the CC3 becomes available, the UE has no other means to know, if the previously received SI has been changed or not. 

· That is, step 4 must be performed, no matter, if 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. Because the SI change happens seldom, this overhead is not justified. (Only in case the CC becomes unavailable and again available within one modification period, this is not needed.)
2. In step 5, the UE has to read SIBs, even though there had been no changes in the critical SI, but only in other SI (the critical SI received in step 1 is still valid). This delays unnecessarily the activation of CC3. However, this can be considered as a minor issue, because the SI change is not very common.

Due to the first drawback, the reading of SIB1 on the CC, where the SI change takes place, may not be an optimal solution. When discussing possible solutions alternatives, this drawback of the SIB1 based solution needs to be taken into account. 
Hence, other alternatives, including the reception of SI over the dedicated, discussed in the RAN2#67bis [2], should be studied in addition to the SIB1 based mechanism.

4
Conclusions
Based on the discussion in section 3, the following conclusions are made: 

· Receiving the Paging to detect the SI change on a configured CC is not an applicable mechanism for non-special CCs: The Paging messages, notifying of the SI change, may not be received in all situations before the configured CC becomes available.
· Receiving the SIB1 to detect the SI change on a configured CC is a possible mechanism for non-special CCs. However, it has a drawback of extra delay and UE activity every time, when the CC becomes available, even if the SI has not changed.  

· Other alternatives, including the reception of SI over the dedicated signalling, should be studied in addition to the SIB1 based mechanism.
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