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1
Introduction
This paper discusses the need for clarifying the SCell activation MAC-CE timeline immediately after addition of SCell by RRC, in the context of LTE Carrier Aggregation.
2
Problem Description
In carrier aggregation an SCell can be added by the network through RRC signalling, which happens via reception an RRCConnectionReconfiguration message by the UE. 

All of the added SCells by RRC signalling are assumed to be in deactivated state until an activation MAC-CE is received by UE.  

The UE RRC processing delay requirements are defined in TS 36.331. These requirements state that the UE has 15 subframes from the end of reception of the RRCConnectionReconfiguration message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the RRCConnectionReconfigurationComplete message with no access delay other than the TTI-alignment.

Furthermore, TS 36.123 states that when a UE receives an activation command for an SCell in subframe n, the corresponding actions (PDCCH monitoring, CSI reporting, etc.) shall be applied in subframe n+8.

However, it is unclear in the standard whether the eNB can send an activation MAC-CE for a recently added SCell before UE transmits the RRCConnectionReconfigurationComplete message. For example, eNB may decide to send an activation command one subframe after transmitting the RRCConnectionReconfiguration message and expect the SCell to be added and activated the moment UE sends out the RRCConnectionReconfigurationComplete message (similar to what happens to PCell resource configuration).

The above issue causes some ambiguities (some are mentioned below) and should be avoided.

· If UE’s MAC layer receives an activation/deactivation MAC-CE for an SCellIndex that is not configured, it is unclear if UE drops such MAC-CE or it buffers it for some time. 

· If UE buffers an activation command, the SCell active procedures timeline (PDCCH monitoring, etc.) has to be clarified. For example, UE may not be able to monitor SCell PDCCH before having sent out the RRCConnectionReconfigurationComplete message. 

·  SCellIndex is a short identity (an integer between 1 and 7) and can be reused by RRC to identify a new physical cell as an SCell.

· For example, RRCConnectionReconfiguration message may contain sCellToReleaseList IE, releasing the current SCellIndex=1 and at the same time it may use the same SCellIndex=1 for adding a new physical cell. UE is expected to process sCellToReleaseList before sCellToAddModList .

· Now if an activation MAC-CE is received by eNB before UE sending RRCConnectionReconfigurationComplete message (at most 15ms), it will be unclear if it refers to the current SCell or should be buffered an adopted after completion of configuration.

Similar arguments apply for deactivation a recently modified SCell after RRCConnectionReconfiguration message and before UE’s transmission of RRCConnectionReconfigurationComplete message.

Therefore, we have to clarify the possibility of UE receiving an activation/deactivation MAC-CE by the UE before completion of the SCell configuration.

3
Proposed Solution
There are two approaches to address and clarify the above issue. 

Solution A
In this approach, the eNB should not send an activation/deactivation MAC-CE for the SCellIndexes that are added/modified at least for 15 subframes after the transmission of RRCConnectionReconfiguration message. Taking this approach, the eNB assures that the UE had enough time to configure the SCell. 

In this solution UE may ignore and drop an activation/deactivation command for an SCellIndex that is added/modified by a RRCConnectionReconfiguration message for 15 subframes after reception of the RRCConnectionReconfiguration.
Solution B
In this approach, the eNB should not send an activation/deactivation MAC-CE for the SCellIndexes that are added/modified until it receives the RRCConnectionReconfigurationComplete message for those SCells. Similar to the first solution, we avoid the issue explained above; however, the reception of the RRCConnectionReconfigurationComplete by eNB may get delayed (due to UL resource limitation or HARQ retransmissions) and we may see that the SCell resources are not utilized due to its deactivation.

In this solution UE may ignore any activation/deactivation command for an SCellIndex that is added/modified by a RRCConnectionReconfiguration message before the transmission of RRCConnectionReconfigurationComplete message.

Solution C
In this solution we attempt to combination of the above solutions to get their advantages without the drawbacks. 

Here, the eNB should not send an activation/deactivation MAC-CE for the SCellIndexes that are added/modified until it receives the RRCConnectionReconfigurationComplete message for those SCells or for 15 subframes whichever happens earlier. In this case, the second carrier can be activated through MAC signalling even if the RRCConnectionReconfigurationComplete message is not received by the eNB due to UL resource limitations and/or HARQ retransmissions.

In this solution UE may ignore and drop an activation/deactivation command for an SCellIndex that is added/modified by a RRCConnectionReconfiguration message only before the transmission of RRCConnectionReconfigurationComplete message or within 15 subframes after reception of the RRCConnectionReconfiguration, whichever is sooner.
However, since the UE has 15 subframes from the end of reception of the RRCConnectionReconfiguration message to when it needs to be ready for the reception of an uplink grant for the RRCConnectionReconfigurationComplete message, this solution doesn’t have any practical advantage compared to solution B.

4
Conclusions 

In this paper, we discussed the SCell activation MAC-CE timeline immediately after addition of SCell by RRC. It is proposed to agree to the solution B:
Proposal: The UE may ignore any activation/deactivation command for an SCellIndex that is added or modified before the transmission of the RRCConnectionReconfigurationComplete message. 
PAGE  
2/3

