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Introduction

At the RAN2#70 meeting in Montreal, the following agreements were made regarding the handling of System Information (SI) change for SCells.

Agreement:

1) Scell SI changes will only be handled by removal + addition of the concerning Scell

2) Removal+addition of Scell can be done with one RRC procedure

Moreover the following was also agreed regarding the status of SCell after reconfiguration.

Agreements

Reconfiguration

1. Act/Deact Status of new Scells is always “deactivated” (already agreed)

2. Act/Deact Status of non-changed Scells remains

3. Act/Deact Status of reconfigured Scells remains

However further discussion is needed to clarify which RRC message is used to provide the updated SCell SI and the status of SCell after SI changes.
In this contribution, we propose that the RRCConnectionReconfiguration message without mobilityControlInfo is used to provide the updated SCell SI and the status of the concerning SCell remains unchanged. Moreover we show that the concept of “addition/modification” (e.g. similar to Measurement Configuration) is needed for SCell reconfiguration.
1. Discussion
2.1 RRC message for SI change
It is agreed that the handling of SI change in an SCell can be provided by dedicated RRC message, although there is no consensus whether to introduce a new RRC message for the specific purpose of providing the updated SCell SI, or to reuse an existing RRC message. 
Several companies have voiced the opinion in [1] that SCell SI change should be preformed by existing RRC message (i.e. RRCConnectionReconfiguration). Our view is that because the RRCConnectionReconfiguration message already supports the “add” and “remove” functionality that is necessary for the “SCell Replacement” procedure (i.e. without handover) [2]-[5], it is a natural to reuse it for the SCell “SI Change” procedure, which also requires the same functionality. As much as possible avoiding an additional UE complexity and unnecessary testing, it should not be introduced a new RRC message which has the equal function of RRCConnectionReconfiguration.  
Based on the above view, we do not see any reason to introduce a new RRC message for SCell SI change.

Proposal 1:
The updated SI on SCells is provided by RRCConnectionReconfiguration without mobilityControlInfo.

2.2 SCell status after SI change
Another remaining issue is whether the status of SCell after the SI change is activated, deactivated or unchanged.

The change of SCell SI should be performed by the RRCConnectionReconfiguration message as proposed above in Section 2.1. It then follows that the status of the SCell after SI change should remain unchanged, so that the UE can continue to receive signals from an active SCell without any interruption, which is also the normal behavior of a Rel-8/9 UE in response to broadcasted SI change. Thus when SI on the deactivated SCell is provided by eNB, the status should remain deactivated. Similarly, for the activated SCell, the status should remain the activated.

Proposal 2:
In the case of the SCell SI changes, the status of concerning SCells remains unchanged.
2.3 Necessity of Addition/modification for SCell reconfiguration
However the status of SCell after SI change would be limited to being deactivated according to the current agreements because the procedure to implement the SI change requires two steps: The first step “removes” the SCell, and the second “adds” the same SCell as new. The root of the problem is that SCell SI Change and SCell Replacement use the same “remove” and “add” functions, but do not differentiate that SCell SI Change always adds the same SCell and SCell Replacement always adds a new SCell.

If SCell is always deactivated after SI change, we see the following negative impacts: 

· The eNB has to send the additional activation after the SI change, which results in extra delay until ready to receive downlink data.
· The eNB always sends the full of system information. It can not be optimized to reduce the signaling overhead like a delta signaling [6], because UE does not distinguish the SCell SI change from the SCell replacement.
In order to resolve this problem, the UE has to compare the removed SCell identifiers like CC-ID with the added SCell identifiers at the beginning of reconfiguration. However, the eNB may include several SCell identifiers for “removal” and “addition” respectively in RRCConnectionReconfiguration, so UE complexity could be increased. The simple solution is reused the concept of “addition/modification” which currently used in RB or Measurements reconfiguration for the SCell management. 

A proposed usage of RRCConnectionReconfiguraiton for SCell is summarized in Table.1. To effect an Addition, Modification or SI Change of an SCell, the message is configured as an “addition/modification”. To effect a Removal of an SCell, the message is configured as the “removal”. To effect a Replacement, the of an SCell, the message is configured as the “addition/modification” with “removal”. When UE receives the “addition/modification” for the already configured SCell, UE modifies the indicated SCell configuration and the status is not changed regardless of the current status. On the other hand, when UE receives the “addition/modification” for the non-configured SCell, UE adds the indicated SCell configuration and the status is set as deactivated.
Table.1 – Proposal of SCell reconfiguration

	SCell reconfiguration purpose
	How to reconfiguration
	SCell status after reconfiguration

	Addition
	“addition/modification”
	deactivated

	Replacement
	“removal”
and
“addition/modification”
	deactivated

	Removal
	“removal”
	N/A (non-configured)

	Modification
	“addition/modification”
	keep on current status

	SI change
	“addition/modification”
	keep on current status


From the above analysis, we think a single “addition/modification” step is suitable for the SCell SI change instead of the subsequence of two “removal” and “addition” steps. As we have already used this type of configuration management in Rel-8/9, there is no additional complexity for reusing it in Rel-10. Thus we make the following proposal for SCell reconfiguration. An actual signaling structure would be discussed in Stage 3.
Proposal 3:
SCell reconfiguration is handled by “addition/modification” and “removal”.

Consequently, SCell reconfiguration is performed as follows:
Proposal 4:
SCell modification will only be handled by “addition/modification”.

Proposal 5:
SCell SI changes will only be handled by “addition/modification”.

Proposal 6:
SCell replacement will only be handled by the combination of “removal” and “addition/modification”.

2. Conclusions
In this contribution, we addressed the details of the signaling for SI change. Our proposals are given as follows:
Proposal 1:
The updated SI on SCells is provided by RRCConnectionReconfiguration without mobilityControlInfo.

Proposal 2:
In the case of the SCell SI changes, the status of concerning SCells remains unchanged.

In addition, we propose SCell reconfiguration should be handled as follows:

Proposal 3:
SCell reconfiguration is handled by “addition/modification” and “removal”.

Proposal 4:
SCell modification will only be handled by “addition/modification”.

Proposal 5:
SCell SI changes will only be handled by “addition/modification”.

Proposal 6:
SCell replacement will only be handled by the combination of “removal” and “addition/modification”.
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