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1
Introduction
Finally, the measurement requirements of SCell/ SCC with deactivated SCell were agreed and specified in TS36.133 [1], where UE interruption requirements to a PCell which belongs to the same frequency band as the measured secondary component carrier are also defined depending on the configured measurement cycle [2]. The requirements are equally specified for both non DRX and DRX cases. This contribution discusses UE behaviours in DRX and proposes to refine the UE interruption requirements during SCC measurements with deactivated SCell.
2
Discussion

First of all, we recall the glitch issues during SCell/ SCC measurements when SCell is deactivated. The list of the conditions, in which the issues might be occurred, is presented in the followings:
· Condition 1: Intra-band contiguous CA case
· In case of inter-band non-contiguous CA, it is assumed that RF chain of SCell is separate from that of PCell, and therefore there would be no glitch issues on activation/ de-activation transitions and SCC measurements with deactivated SCell.
· So that, only intra-band contiguous CA cases have the issues so that UE interruptions are allowed only if that is the case since UE might have a single RF chain and need to retune the frequency carrier for the measurements.
· Condition 2: The SCell is configured but deactivated.
· While the SCell is activated, the UE would need to make measurements on the SCell and neighbour cells on the SCC much more frequently than the case when deactivated according to the specification [1] as already agreed.

· If that is the case, the UE is expected not to do RF retuning so that any interruptions are allowed in the specification.

· A new MAC state “deactivated”, which is applied to SCell only, has been introduced into the specifications in order that UE may use the state where UE is allowed to have less activities for battery saving by shrinking the receiving bandwidth, sleeping some UE processors and so on, so that the issues might be happened in case that SCell is deactivated.
· Condition 3: Continuous DL data allocation on PCell
· This aspect has not been discussed yet for the time being but the requirements are defined in terms of counting the number of ACK/NACK for UE interruption requirements and the test will be conducted under the condition.
· It is worthwhile to think about the case when UE receives the DL data intermittently, i.e. when DRX is configured.

Secondly, we review DRX operations with both non CA and CA configurations and UE behaviours in DRX, especially the relationship between DL receiving on the On Duration and measurements, which could be considered as practical as follows, in order to explain the whole picture of UE measurements when DRX is configured:
· Case A: When CA is not configured (Non CA mode)
First of all, in Rel.8/ 9 UE measurement behaviours in DRX for single carrier operation are illustrated in Figure 1. In this example, in addition to the intra-frequency measurement, inter-frequency measurements are configured.
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Figure 1 Case A: When CA is not configured (Non CA mode)
As shown in Figure 1, UE would typically try to avoid any interruption on the reception of the serving cell and consequently make measurements for inter-frequencies during inactive periods. For inter-frequency measurements, even if measurement gaps are configured, the UE would anyhow make measurements out of the On Duration which are also configured although the gaps and On Duration would be set separately in order not to collide each other. That is, UE in DRX mode would have some spaces for something else such as measurements other than DL receiving. It should be noted that the measurement requirements when DRX is in use are specified based on the configured DRX cycle length in TS36.133 [2].
· Case B-1: When CA is configured and SCell is activated (CA mode)
For both PCell and SCell for CA in Rel.10, common DRX is configured and the measurement requirements for SCell/ SCC in DRX when SCell is activated are agreed and already specified as the same as those in Rel.8/ 9, i.e. non CA mode. It is also likely that UE which is configured with SCell carrier frequency would make measurements during inactive periods to avoid any interruption on the reception of the serving cells as well. In fact, no UE interruptions are allowed in the current specification [1] and there would be no glitch issues in this case as illustrated in Figure 2.
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Figure 2 Case B-1: When CA is configured and SCell is activated (CA mode)
· Case B-2: When CA is configured but the SCell is deactivated (CA mode)
In this case, the glitches might happen on the PCell which belongs to the same frequency band as the measured secondary component carrier and currently UE interruption requirements are defined in the current specification [1] for both non DRX and DRX modes. However, as well as shown in Case A and B-1 above, UE would make measurements on other periods than PCell receiving and could even do RF retuning for them without any interruption. For instance, RF retuning could be done on inactive periods in addition to the measurements of SCell/ SCC as illustrated in Figure 3.
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Figure 3 Case B-2: When CA is configured but the SCell is deactivated (CA mode)
Therefore, it is believed that no packet drops should be allowed in DRX case and it is not necessarily specified in TS36.133 which basically defines performance requirements rather than functional ones since UE would be considered to do RF retuning and make measurements with no interruption of the serving cell when DRX is in use. If the 3GPP specifications allow packet drops even in DRX, most eNBs will never deactivate SCell when DRX is configured to avoid any glitches, and as a result UE could not obtain any battery saving effects due to deactivation during DRX state. It should be noted that basically the measurement requirements for DRX state are much more relaxed than those for non DRX state based on the configured DRX cycle length and that is also the case with SCell/ SCC measurements in DRX so that UE can have enough space for RF retuning, e.g. just before/ after the On Duration, together with the measurement occasions and so on.
3
Conclusions
This contribution discussed UE measurement behaviours in DRX and possible ways for measurements of SCell/ SCC when SCell is deactivated. Based on the analysis, it is proposed that the UE interruption requirements for SCell/ SCC measurements in DRX should be removed from the specification regardless of intra-band contiguous CA case. The corresponding CR can be found in [3].
References

[1] TS36.133 v10.3.0

[2] R4-112471, “Introduction of UE interruption requirements in SCC measurements with de-activated SCell”, NTT DOCOMO, Renesas Electronics Europe, Mediatek inc, Nokia
[3] R4-113538, “Correction of UE interruption requirements for SCell/ SCC measurements in DRX”, NTT DOCOMO






























