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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”. 
2. Discussion

A UE may reconfigure receiver bandwidth when SCell activation/deactivation, or when making measurements of cells on an SCC with 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.
The PCell interruption when measurement with deactivated Scell was captured in the requirement of “Measurements of the secondary component carrier with deactivated SCell” [7]. 

· It is captured that for non-DRX case: 
“Such interruptions due to making measurements are allowed with up to 0.5% probability of missed ACK/NACK when the measCycleSCell is larger than or equal to 640 ms. Otherwise, no interruptions shall be allowed. The requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.”
Retuning for measurement cycles <640ms is assumed not to occur [1]. The 640ms principle could possibly be decided considering too much frequently tuning the receiver band may be vain and introduce too much interruption to Pcell receiving, thus if the measCycleScell is less than 640ms, it is better to keep the receiver band always on both cells, although the Scell could be deactivated by MAC.

The 0.5% probability of missed ACK/NACK principles is there thus no need to specify interruption time for measurement.
· While for DRX case, considering the measurement purpose for an SCC with deactivated Scell, it is no need for UE to activate the Scell on “On Duration” and interrupt the Pcell receiving. As mentioned in [3], it is believed that UE when DRX is used would have space to reconfigure receiver bandwidth so that it would be done without any interruptions (packet drops) to a PCell which belongs to the same frequency band as the measured secondary component carrier. 
· It is justified that UE can wait until “On Duration” is finished to tune the RF bandwidth to measure the SCC with deactivated Scell, since measurement is depend on UE implementation. And BS can expect Pcell’s continuous receiving in On Duration, not interrupted by glitching. Thus in [7], it specified” No interruptions while the On Duration timer is running shall be allowed when common DRX is used”, while this sentence is indented for measurement purpose. And again it is no need to specify the interruption time. 

· In additional, even the UE tunes its receiver bandwidth out of “On Duration”, it does not mean that UE will not loss packets on Pcell. UE may received BS’s scheduling in “On Duration” and expend the receiving with activate time after “On Duration” where the interruption is permitted. Thus the 0.5% probability of missed ACK/NACK principle for interruption is still needed for interruption due to measurement. 

For the Pcell interruption due to Scell activation/deactivation, regardless of measurement, the minimum requirement for interruption was agreed as 5ms [4]. Although the section 8.3.3.2.2 of 36.133 is focusing on UE behaviour concerning measurements on Scell, it seems no better place to put the requirements due to Scell activation/deactivation. And CRs [5][6] was adopted with the modifications on Pcell interruption due to activation/deactivation for both non-DRX and DRX cases sections.   
· For non-DRX case, it is captured clearly on the same section for measurement [7]:

“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.”  According to that, BS can expect Pcell will continue receiving since N+4+5 TTIs. And obviously, the 5ms will be the first 5ms in the Scell activation (or deactivation) duration.
· For DRX case, the description in section 8.3.3.2.2 of 36.133 is not adequate.

· The Pcell interruption duration due to the Scell activation status change shall be allowed for “On Duration”. If not, the UE need 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 will be ready after 5ms glitching later than the end of “On Duration”. That is very ambiguous for the availability for Scell and Pcell from BS’s view. Especially according to [8], the “On Duration” can be variant values from 1ms to 200ms depend on configuration, thus the Scell activation time could become very long. It may not be a big problem for deactivation to wait until the end of “On Duration”. But it is not reasonable for activation, e.g. from the BS’s view that the Scell cannot be ready in such a long time after activation. UE shall obey the activation immediately. Thus the interruption due to Scell activation shall be allowed for “On Duration”.
· And the Pcell interruption duration due to the Scell activation/deactivation for DRX case should follow the similar requirements in non-DRX case.  

Thus it is suggested to further clarify the Pcell interruption for DRX case in “Measurements of the secondary component carrier with deactivated SCell” [7]
· Clarify that the interruption due to Scell activation shall be allowed for “On Duration”.
· Add the the 0.5% probability of missed ACK/NACK principle for interruption due to measurement for DRX case. 
· The Pcell interruption duration due to the Scell activation/deactivation for DRX case should follow the similar requirements in non-DRX case.
1. Conclusion

It is suggested to further clarify the Pcell interruption for DRX case in “Measurements of the secondary component carrier with deactivated SCell” [7]
· Clarify that the interruption due to Scell activation shall be allowed for “On Duration”.
· Add the the 0.5% probability of missed ACK/NACK principle for interruption due to measurement for DRX case. 

· The Pcell interruption duration due to the Scell activation/deactivation for DRX case should follow the similar requirements in non-DRX case.
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3. Text proposal to 36.133 rel.10 and rel.11
<< Unchanged sections omitted >>
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. Such interruptions due to making measurements are allowed with up to 0.5% probability of missed ACK/NACK when the measCycleSCell is larger than or equal to 640 ms. Otherwise, no interruptions shall be allowed. No interruptions while the On Duration timer is running shall be allowed when common DRX is used, except for activation.  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.
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