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1
Introduction

The Pcell interruption issue due to the receiver bandwidth retuning was discussed since rel.10. And several WFs or CRs [1], [2], [3], [4], [5], [6] proposed the requirements in 36.133 [7] section 8.3.3.2.2 “Measurements of the secondary component carrier with deactivated SCell”. 
In this paper we discuss the Pcell interruption due to Scell activation/deactivation in DRX case.
2
Discussion
A UE may reconfigure receiver bandwidth due to SCell activation/deactivation or measurement on the deactivated SCell if the PCell and the SCell are adjacent component carriers in same frequency band. This may cause interruptions (packet drops) to a PCell. 
2.1
Current Requirements
Currently the Pcell interruption time is only captured in the measurement section of 36.133, and also taking the SCell activation/deactivation case into account in addition to the measurements case.

According to 36.133[1] Section 8.3.3.2.2, E-UTRAN secondary component carrier measurements when common DRX is used: 
It could lead to the understanding that “No interruptions while the On Duration timer is running shall be allowed when common DRX is used” is required to the SCell activation case when DRX is used, where the “DRX is used” is according to the following definitions in 36.133[1] section 5: 
2.2 Some cases which could require Scell activation on “On duration” when DRX is used
There are some cases which could require Scell activation on “On duration” when DRX is used. 
Case 1: PDCCH indicates a new transmission for the activation MAC CE. And the inactivity timer is not long enough to cover the glitching after the MAC CE receiving. 

Upon this case when receiving PDCCH, according to [8] UE will start or restart drx-InactivityTimer. The inactivity timer could be short, e.g. 1ms with the intention for receiving the new transmission which contains the MAC CE. During the time that drx-InactivityTimer is running, the UE is in “DRX is not in used”, while after the drx-InactivityTimer expired, the UE is in “DRX is in used” and still in “On duration”, but where the Pcell interruption should be allowed. 
Case 2: The MAC CE gets through the PDCCH for retransmission.

In this case, the inactivity timer will not be start/restarted. And upon the receiving of PDCCH, UE will stop the drx-RetransmissionTimer, and start the HARQ RTT Timer for the corresponding HARQ process. Thus currently the UE is in “DRX is in used” and the Pcell interruption should be allowed as well.
2.3 Impact of NO interruption on “On Duration”
And considering UE receiver tuning for those cases which require Scell activation on “On duration” when DRX is used, if assuming no interruption on “On Duration”, the UE needs to wait until the end of “On Duration” to activate the Scell, then the Scell activation time need to take into account the waiting time during “On Duration”. And the Pcell is supposed ready after 5ms glitching later than the “On Duration” timer expiration. That is ambiguous on the availability time point for Scell and Pcell. Especially according to [9], the “On Duration” timer can be variant values from 1ms to 200ms depending on configuration, thus the Scell activation time could be very long.

It is not reasonable for activation a Scell with such a long time after activation Mac CE. UE shall obey the activation immediately. Thus the interruption due to Scell activation shall be allowed for “On Duration”.
It may not be a big problem for deactivation to wait until the end of “On Duration”. But another consideration is where to find the Pcell ACK/NACK since the Scell CQI is still transmitted until deactivated, it is possible to be combined with the Pcell ACK/NACK. Thus it is better to keep the deactivation time of n+8 unchanged, where n is the subframe that MAC CE is received and allow Pcell interruption immediately as well. 
2.4 Possible Solutions

To avoid the ambiguity, clarifies are needed for the specification, either carefully arranging the UE timing to cover the gliching in “DRX is not in used”, or allow Pcell interruption on “On Duration” when “DRX is in used”. Both ways will ensure the Pcell interruption and Scell activation/deactivation to happen immediately when the activation MAC CE is received. And the latter way could be easier for specification modification.
3
Conclusion
In this paper we discussed the cases which could require Pcell interruption on “On duration” when DRX is used, and also the impact of no interruption on “On Duration”. 

It is proposed to clarify:
· The interruption due to Scell activation/deactivation shall be allowed for “On Duration” when DRX is used. 

· The Pcell interruption duration due to the Scell activation/deactivation for DRX case should follow the similar requirements in non-DRX case. 
TP to 36.133 is provided in Annex.  Considering a new section is added in 36.133 on SCell Activation and Deactivation Delay, it is also possible to consider other place than the measurement section which could be suitable for the Pcell interruption due to Scell activation/deactivation. 
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Text proposal to 36.133 rel.10 and 11
Beginning of Text Proposal 
8.3.3.2.2
E-UTRAN secondary component carrier measurements when common DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on the secondary component carrier within Tidentify_scc, according to the parameter measCycleSCell where Tidentify_scc = max(20 measCycleSCell, Tidentify_scc1).  Tidentify_scc1 is given in table 8.3.3.2.2-1.

Table 8.3.3.2.2-1: Requirement for Tidentify_scc1
	DRX cycle length (s)
	Tidentify_scc1 (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


A cell shall be considered detectable when 

-
RSRP related side condition given in Section 9.1 are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH Ês/Iot  according to Annex B.2.7 for a corresponding Band
The measurement period for deactivated scell measurements is Tmeasure_scc according to the parameter measCycleSCell where Tmeasure_scc =max( 5 measCycleSCell, Tmeasure_scc1). The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified cells on the secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc. Tmeasure_scc1 is given in table 8.3.3.2.2-2

Table 8.3.3.2.2-2: Requirement for Tmeasure_scc1

	DRX cycle length (s)
	Tmeasure_scc1 (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 (Carrier aggregation measurement accuracy).

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when making measurements of cells on an SCC with deactivated SCell. This may cause interruptions (packet drops) to a PCell when the PCell and the SCell belong to the adjacent component carriers in the same frequency band. No interruptions while the On Duration timer is running shall be allowed when common DRX is used, except for activation/deactivation.  The requirement considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions. No interruptions due to the SCell activation/deactivation status changes shall be allowed at least when measCycleSCell is smaller than 640 ms. When measCycleSCell is larger than or equal to 640 ms, interruption duration due to the SCell activation/deactivation status change shall not exceed 5 ms within the activation/deactivation procedure.
End of Text Proposal 
A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when making measurements of cells on an SCC with deactivated SCell. This may cause interruptions (packet drops) to a PCell when the PCell and the SCell belong to the adjacent component carriers in the same frequency band. No interruptions while the On Duration timer is running shall be allowed when common DRX is used. The requirement considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.








Note 1: For the performance requirements specified hereafter, the state when no DRX is used is defined as follows:


DRX parameters are not configured; or


DRX parameters are configured and


 drx-InactivityTimer is running; or


drx-RetransmissionTimer is running; or


mac-ContentionResolutionTimer is running; or


a Scheduling Request sent on PUCCH is pending; or


an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or


a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the explicitly signaled preamble (only applicable to UEs in RRC_CONNECTED).


Otherwise


It is the state when DRX is used.
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