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1 Introduction

In previous RAN2 meetings, some DRX related issues have been discussed. In this document, we will further analyze DRX operation based on [1].
2 Discussion
The previous contributions discussed mainly three candidates of DRX operation in carrier aggregation proposed in previous meetings: (1) identical DRX operation, (2) independent DRX operation,(3) anchor carrier based DRX operation. Anchor carrier based DRX operation is an enhancement of DRX operation, which means one DRX configuration can be specified and would apply only to one (anchor) carrier and the other carriers can then be activated by explicit or implicit triggers and rules.
Here we could characterize multi-CC DRX operation according to the following two aspects: 

- DRX parameters configuration: per CC or common for all CCs, anchor carrier with or without additional para.
- DRX state maintenance: per CC, common for all CCs, Different anchor CC and all non-anchor CCs 
Following we discuss this two aspects separately.

2.1 DRX parameters configuration
Regarding to the DRX parameters configuration, we couldn’t see the strong motivation for eNB to configure different DRX parameters for each CC to UE. Obviously having different DRX configuration parameters for each CC would lead to a more signalling overhead, so some benefit should be visible at this cost.

We admit that maybe per CC configuration with different DRX cycle or different drxStartOffset have some flexibility for scheduling. But this kind of flexibility is not so necessary. There is no consensus in RAN2, To schedule different service (e.g. real-time service or non-real time service) to different CC. if so, there is no motivation to have different DRX parameters per CC.

We also see this per CC configuration does not match the potential RF sharing and crossing scheduling characteristics, when two CCs in one frequency band share one RF front end, same DRX configuration even same DRX state are expected for this two CCs, similarly, when one CC can be crossing scheduled by other two CCs, same DRX configuration even same DRX state are also expected for this two scheduling CCs, otherwise, UE need to be awake when either of this two scheduling CC is in active
In summary, to get better UE power consumption, some harmonization is need between CCs,So we think it is sufficient to have one set of DRX parameters as same as R8  for multi-CC DRX operation， considering the high signaling overhead and invisible benefit  for  per CC configuration.
Proposal 1: it is sufficient to have one set of DRX parameters as same as R8 for multi-CC DRX operation 
2.2 DRX state maintenance
We further analyze the DRX state maintenance in UE for multiple CCs in this section .With one set of  DRX parameters configuration, DRX state can be maintained per UE or per CC or with anchor concept in UE:

- When DRX state is maintained per UE, the DRX state would be mostly common for all CCs,.
- When DRX state is maintained per CC, it also might result different DRX state when they apply to different CC with different rules or additional parameters (e.g. offset). As the same analysis in section 2.1, we couldn’t see the strong motivation for different CC have total different DRX state.
- When DRX state is maintained with anchor CC concept, whole parameters would be applied to anchor carrier as same as R8, within the active state of anchor CC, non-anchor carriers are active explicitly or implicitly
Per UE maintenance is the straightest way, but we see anchor carrier concept is useful in some aspects. For example, due to FTP/browse service eNB would configure multiple CCs for UE, but UE has the possibility which be in “silent phase” in which there are no data for transmission and receiving. Then there is no need for all the activated CCs to monitor the potential PDCCH, and it’s preferred for one (anchor) carrier to monitor PDCCH instead, that means other CCs are sleeping. When there are data arrived, all of the configured CCs are awake for date transmission and receiving scheduling. 
Anyway we think there is a need to introduce an anchor carrier concept, as a UE specific concept applicable in active mode for further power saving, so DRX operation for anchor carrier could be different from non-anchor carriers, and non-anchor CCs’ DRX operation should be identical. The serving cell might act as anchor carrier for DRX operation if it is applicable
 Proposal 2: Introduce an anchor carrier concept, as a UE specific concept applicable in active mode. 

Proposal 3: DRX state can be different for anchor carrier, and non-anchor CC. DRX state shall be common for all non-anchor CCs.
3 Conclusion
In this document, we discuss the DRX operation in CA scenario, and propose:
Proposal 1: it is sufficient to have one set of DRX parameters as same as R8 for multi-CC DRX operation 
Proposal 2: Introduce an anchor carrier concept, as a UE specific concept applicable in active mode.
Proposal 3: DRX state can be different for anchor carrier, and non-anchor CC. DRX state shall be common for all non-anchor CCs.
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