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1
Introduction
During the previous RAN2 meetings, great process has been made and the RRC CR was endorsed [1]. However, some detail issues about the PUCCH SCell configuration are not solved totally. In RAN2 #91 meeting, two cases are listed below. 

	· Case 1. When PUCCH resource is configured to an activated SCell of which the sCellDeactivationTimer is running;

· Case 2. When PUCCH resource is released from an activated PUCCH SCell of which the sCellDeactivationTimer is disabled;


PUCCH SCell configuration or de-configuration i.e., changing one normal SCell into PUCCH SCell or changing PUCCH SCell into normal SCell, maybe impacts the   sCellDeactivationTimer [2].
In this contribution, we further analyze the procedure of PUCCH SCell configuration or de-configuration.
2
Analysis
2.1
PUCCH SCell configuration  
The main difference of PUCCH SCell and normal SCell configuration is whether this SCell has PUCCH common information, i.e. pucch-ConfigCommon-r13 and PUCCH dedicated information, i.e. pucch-ConfigDedicated (Ext)-r13. According to [1], it could be seen that pucch-ConfigCommon-r13 is included in the IE radioResourceConfigCommonSCell-r13 and pucch-ConfigDedicated (Ext)-r13 is included in the IE radioResourceConfigDedicatedSCell-r13.

SCellToAddModListExt-r13 ::=

SEQUENCE (SIZE (maxSCell-Plus1..maxSCell-r13)) OF SCellToAddMod-r13

SCellToAddMod-r13 ::=


SEQUENCE {


sCellIndex-v13xy





SCellIndex-v13xy,


cellIdentification-r13



SEQUENCE {



physCellId-r13





PhysCellId,



dl-CarrierFreq-r13




ARFCN-ValueEUTRA-r9

}















OPTIONAL,
-- Cond SCellAdd

radioResourceConfigCommonSCell-r13

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd

radioResourceConfigDedicatedSCell-r13
RadioResourceConfigDedicatedSCell-r10
OPTIONAL
-- Cond SCellAdd2

}

	Conditional presence
	Explanation

	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is not present.

	SCellAdd2
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON.


Based on the conditional presence SCellAdd, the radioResourceConfigCommonSCell-r13 is only present when the Scell is added. The pucch-ConfigCommon-r13 is included in the radioResourceConfigCommonSCell-r13; it also means that pucch-ConfigCommon-r13 is only present when the Scell is added.
Observation 1: The configuration parameter of the PUCCH scell, i.e. pucch-ConfigCommon-r13 is only present when the Scell is added, otherwise it is not present.
2.2
PUCCH SCell configuration and de-configuration
Since both pucch-ConfigCommon-r13 and pucch-ConfigDedicated (Ext)-r13 IEs are necessary for PUCCH SCell configuration, two kinds of PUCCH configuration choice are possible in below.

Choice 1: Scell add/release procedure is used for PUCCH Scell configuration and de-configration.
When the PUCCH Scell is changed from the normal Scell, the normal Scell is released firstly and then the Scell is re-added as PUCCH Scell. When the PUCCH Scell is de-configured as normal Scell, the PUCCH Scell is released firstly and then the PUCCH Scell is re-added as normal Scell. In this choic, the pucch-ConfigCommon-r13 and pucch-ConfigDedicated (Ext)-r13 are only configured when this Scell is PUCCH Scell. 

Observation 2: the pucch-ConfigCommon-r13 and pucch-ConfigDedicated (Ext)-r13 are only configured when this Scell is PUCCH Scell by using Scell add/release procedure..
When the SCell is released, the resources together with configurations related to the SCell index are released. Therefore, when the SCell is configured to PUCCH SCell or the PUCCH SCell is de-configured to normal SCell, the SCell is always deactivated. And the sCellDeactivationTimer could be started when the SCell receives the activation command. In this manner, no specification is needed for the operation of sCellDeactivationTimer.
Observation 3: Since the SCell is released before it is PUCCH configured/de-configured, no specification is needed for the operation of sCellDecativationTimer.

Choice 2: Firstly the pucch-ConfigCommon-r13 is configured even the normal Scell is added. Then the pucch-ConfigDedicated (Ext)-r13 is configured or deconfigured in case of changing one normal SCell into PUCCH SCell or changing PUCCH SCell into normal SCell . 
In this choice, the pucch-ConfigCommon-r13 is always configured when the Scell is added, no matter whether the Scell is normal Scell or PUCCH Scell. If the pucch-ConfigDedicated (Ext)-r13 is configured, the PUCCH Scell is changed from the normal Scell. If the pucch-ConfigDedicated (Ext)-r13 is de-configured, the PUCCH Scell is de-configured as the normal Scell. The PUCCH configuration/de-configuration procedure is independent of SCell addition procedure. And the SCell state may not change during the PUCCH configuration/de-configuration procedure.
Hence, the operation of sCellDeactivationTimer needs to be specified, especially when the PUCCH SCell is de-configured to normal SCell [2]. However, there is some time ambiguity when the UE receives the PUCCH release RRC message illustrated in Figure 2.2-1.

When the SCell receives the PUCCH resource release message, it takes unpredictable time for the command to work. In this way, the eNB does not get well acknowledgement when the sCellActivationTimer has been started as well as when the timer has expired. The eNB may send scheduling grant even the sCell has been deactivated.
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Figure 2.2-1 The PUCCH SCell resource is released and the sCellDeactivationTimer starts
Observation 4: There is the ambiguous period when the UE receives the PUCCH release RRC message in Choice 2.
In this way, when a SCell is added, no matter it is one PUCCH SCell or normal SCell, the PUCCH common information are included. Even this PUCCH common information is not needed in normal SCell status. Therefore, extra RRC signalling overhead is introduced for the normal SCell configuration.
Observation 5: Extra RRC signalling overhead is introduced in Choice 2.

Based on the above observations, there are no extra RRC signalling as well as no sCellDeactivation ambiguous period in Choice 1. It is proposed that:

Proposal 1: Scell add/release procedure is used for PUCCH Scell configuration and de-configration. The pucch-ConfigCommon-r13 and pucch-ConfigDedicated (Ext)-r13 are only configured when this Scell is the PUCCH Scell.
3
Conclusion

From the analysis above, it could be seen that:
Observation 1: The configuration parameter of the PUCCH scell, i.e. pucch-ConfigCommon-r13 is only present when the Scell is added, otherwise it is not present.
Observation 2: the pucch-ConfigCommon-r13 and pucch-ConfigDedicated (Ext)-r13 are only configured when this Scell is PUCCH Scell by using Scell add/release procedure..
Observation 3: Since the SCell is released before it is PUCCH configured/de-configured, no specification is needed for the operation of sCellDecativationTimer.
Observation 4: There is the ambiguous period when the UE receives the PUCCH release RRC message in Choice 2.
Observation 5: Extra RRC signalling overhead is introduced in Choice 2.
And we kindly propose that:
Proposal 1: Scell add/release procedure is used for PUCCH Scell configuration and de-configration. The pucch-ConfigCommon-r13 and pucch-ConfigDedicated (Ext)-r13 are only configured when this Scell is the PUCCH Scell.
4
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