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1 Introduction
This contribution discusses DRX scheduling selection factors: link reliability, reponse time, transmission rate and receiver architecture. We have following oberservations:

1. Thre might be a paradox between transmission rate and power efficiency for DRX scheduling given a fix response time,

2. Link reliability is an important purpose for DRX scheduling under carrier aggregation scenario,
3. A flexible receiver architecture might lead similar transmission rate enhancement for single component carrier comparing to multiple component carriers.
2 Transmission Rate and Response Time for DRX under Carrier Aggregation

Carrier aggregation has two objectives: improving link reliability and increasing transmission rate. DRX has one clear objective: power saving. However, transmission rate and power saving contradicts to each other under the same response time if we have not carefully address.
Increasing transmission rate generally constradicts to power saving given the same reponse time. Figure 1 refers to the identical configuration in [1]. In order to boost transmission rate without sacrafising response time, we might have to increase processing power to receive data from multiple carrier on on-duration for all carriers. Even when we apply more the idenpendent configuration [2] in Figure 2, more power consumption is still needed.
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 Figure 1: Illustration of identical DRX operation.
However, increasing transmission rate might also benefit for rare case and transmission rate would not be a main concern. A use case for increasing transmission rate might be that a UE requires 50Mbps and single component carrier can not affortd. It is absolutely a rare case but this may pay by 50% moree power consumption for all UEs within a network. If we expect a “GREEN” future, we shall avoid this situatation. Under this assumption, we might have to activation-oriented proposals to increase transmission rate as we need. For example: anchor based DRX operation, DRX reconfiguration, etc. Our first proposal is to provide a power effiency benchmark for UE under carrier aggregation scenario.
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 Figure 2: Illustration of independent DRX operation.
Proposal 1: In carrier aggregation, DRX operation can not significantly increase power consumption level, e.g. 10%, comparing to Rel-8 UE given on the same radio access network latency.
3 Link Reliability for DRX under Carrier Aggregation

Multiple component carriers provide better link reliability. The more links are activated, the less chance that all links fail and cause re-establishment procedure. Therefore, carrier aggregation improves link reliability or less chance of radio link failure.
Independent or identical DRX operations activate multiple component carriers and lead more reliable radio access network comparing to a UE utilizing single component carrier. However, anchor based DRX operation [3] as shown in Figure 3 leads identical link reliability to a UE with single component carrier. If a UE loses synchronization with this carrier, the UE loses connection to the network and re-establishmetn procedure will start again. It leads a long time to re-access the network and degrades user expiernce. Since a UE can handle multiple component carriers, a better link reliability shall be a good feature for this kind of high end UE.
In [3], current IEEE 802.16m applies identical configuration with de-activation signaling to other component carriers. If the syncrhonozation of this link is lost, it leads re-establishment procedure and degrades user experience. In order to provide better performance comparing to IEEE 802.16m design, concurrently activating multiple component carriers to provide better performance deserves our consideration.
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 Figure 3: Illustration of anchor carrier based DRX operation.

Proposal 2: If a UE can handle multiple component carriers, eNodeB might activate most component carriers to enhance link reliability without imposing significant power consumption. 
4 Exemplary Receiver Architectures for Carrier Aggregation and Non-Carrier Aggregation Scenarios
This section discusses two kinds of implementation scenarios, two component carriers and single component carrier. If a UE operates on two component carriers and there are 2 receive antennas per carrier, a UE requires 4 receive antennas in total. We can change to scenario to single component carrier but a UE can utilize 4 receive antennas on single carrier; the complexity is the same. In this case, a UE can either have 3dB gain in received power or diversity gain which provides more than 3dB. In [5], it has been introduced to apply multiple antennas to render power gain and reduce transmitter complexity. On receiver side, it also implies that more power could be received and reception performance increases. Refer to 3GPP TS 36.213 [6], 3dB can result at least 2 level steps for CQI selection and it may lead 50%~200% transmission rate improvement if we apply 2x4 SM or SIMO. If basestation has four transmission antennas, 4x4 SM could be applied to incrase transmission rate on single component carrier.
Figure 4 illustrates a staggered DRX scheduling [7]. The active time is interleaved on different component carriers. An eNobdB can schedule a UE to configure receiver architecture to acquire either reception diversity gain or spatial multiplexing gain with more antennas on single component carrier.
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 Figure 4: Illustration of staggered identical DRX operation.
In 3GPP TR 36.912 v9.0.0 [8], transmitter architecture is also discussed. Two options can facilitate this concept.. Therefore the discussed scenarios are feasible. Below are two option descriptions.
Option-B 

-
Combines analog baseband waveforms from component Carrier first (e.g., via a mixer operating at an IF of roughly the bandwidth of the other component carrier in the example of 2-component carrier aggregation). Then the resulting wideband signal is up-converted to RF. 

Option-C 

· Does ZIF up-conversion of each component carrier before combining and feeding into a single PA.   
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Figure 5: Possible UE Architectures in Three Aggregation Scenarios.

Proposal 3: Flexible receiver architecture could be utlized for DRX scheduling.
5 Conclusion 
Here, we proposed five proposals for DRX scheduling.

Proposal 1: In carrier aggregation, DRX operation can not significantly increase power consumption level, e.g. 10%, comparing to Rel-8 UE given on the same radio access network latency.
Proposal 2: If a UE can handle multiple component carriers, eNodeB might activate most component carriers to enhance link reliability without imposing significant power consumption.
Proposal 3: Flexible receiver architecture could be utilized for DRX scheduling.
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