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1 Introduction

RAN1 has discussed inter-band CA with different TDD UL/DL configurations and reached some working assumptions and conclusions. In this contribution, we will share our opinions about DRX handling based on the conclusions made by RAN1. 
2 Discussion

At last RAN1 meeting, some working assumptions are confirmed as agreements [1]. Based on these conclusions, we will further analyze how UE works with the DRX mechanism.
2.1 DRX per UE or Cell specific DRX?
In Rel-10, UEs use common DRX configuration and common DRX handling. The main reason is there are the modes of activation/deactivation of SCell. If there is less traffic, then eNB can deactivate the SCell so that it is unnecessary for UE to execute RRM measurements with stringent requirements. Thus, UE can save energy through SCell deactivation. 

There are two significant differences can be seen between Rel-10 CA and Rel-11 CA: UE can work with multiple time alignments and aggregate inter-band carriers which are configured with different TDD configurations in TDD mode. From these aspects, it is unnecessary for UE to introduce the DRX handling per CC.
Proposal 1: Keep common DRX handling in Rel-11.
However, there is one issue on how to cooperate with the CSI-RS configurations still, which is needed to be handled carefully. Specially, it is well known that the CSI-RS configurations such as cycle and offset are configured per CC. That means it is necessary for the UEs to be awake at different time in order to receive these CSI-RS transmissions from different cells. For the sake of saving energy, we propose some principles as below:
Principle 1: The cycle of all CSI-RS transmissions is same to the cycle of DRX or is the multiple of the cycle of DRX
Principle 2: If the offsets of the CSI-RS transmissions in different cells are different, then the value of on-duration timer of DRX is bigger than the difference between the maximal offset and the minimal one of CSI-RS transmissions; else, the value of on-duration timer is bigger than the offset
Proposal 2: It is kindly to ask RAN2 to discuss the issues above.
2.2 How to specify PDCCH-subframe?
The DRX timers such as onDurationTimer, drx-InactivityTimer and drx-RetransmissionTimer are specified based on consecutive PDCCH-subframe(s). In case of TDD, PDCCH-subframes refer to downlink subframes and subframes including DwPTS. It is necessary to specify PDCCH-subframe in order to handle the DRX timers in case that the UE aggregate those carriers with different TDD configurations.
For example, if UE aggregates 4 cells: Cell A (TDD Config 1, PCell), Cell B (TDD Config 2), Cell C (TDD Config 3), Cell D (TDD Config 4), which subframes UE can consider as PDCCH-subframe?

Table 1

	
	TDD Config
	Subframes

	Cell A (PCell)
	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Cell B
	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Cell C
	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	Cell D
	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D


At previous RAN2 meetings, there are several options discussed [2] [3]:
Option 1: Following PCell
In this option, PDCCH-subframes refer to downlink subframes and subframes including DwPTS of PCell. Actually, UE will consider subframe #0, 1, 4,5,6,9 as the PDCCH-subframes as shown in Table 1.
Obviously, this option will be precluded firstly because it limits eNB' scheduling much especially in case that non cross-carriers scheduling is not configured or cross-carriers scheduling is configured whereas other SCells are the scheduling cells.
Option 2: Flowing the union of the PDCCH subframes of Cells
In this option, PDCCH-subframes refer to the union of downlink subframes and subframes including DwPTS of Cells.
Some companies proposed to use this option as baseline because it will give less restriction on scheduling. As shown in Table 1, UE can consider the subframe #0, 1, 3,4,5,6,7,8,9 as the PDCCH-subframes according to this option. In fact, eNB almost cannot schedule this UE in subframe #3, 4, 5 due to conflict in different cells.
Option 3: Flowing the intersection of the PDCCH subframes of Cells
In this option, PDCCH-subframes refer to the intersection of downlink subframes and subframes including DwPTS of Cells. In this option, UE will only consider subframe #0, 1,5,6,9 as the PDCCH-subframe as shown in Table 1. It puts fewer limitations on scheduling.
Therefore, we prefer option 3.
Proposal 3: It is prefer to consider the intersection of the downlink subframes/subframes including DwPTS of Cells as the PDCCH-subframe. 

Here, the Cells have some restrictions with different level in case of cross-carriers scheduling, for example:
Level 1: No restriction
Level 2: Restricted to scheduling cells [4] 
Level 2-1: Restricted to activated cells
Level 3: Restricted to scheduling and activated cells [5]
Obviously, it is not feasible for Cells to have no restriction. In our opinion, at least the Cells must be activated.
Proposal 4: It is kindly to ask RAN2 to discuss how to limit the Cells. 

3 Conclusion
In this contribution, we have discussed issues how to handle DRX timers in inter-band CA with different TDD configurations. Based on the detailed analysis are provided, we suggest that following proposals are considered and agreed:
Proposal 1: Keep common DRX handling in Rel-11.
Proposal 2: It is kindly to ask RAN2 to discuss the issues above.
Proposal 3: It is prefer to consider the intersection of the downlink subframes/subframes including DwPTS of Cells as the PDCCH-subframe. 

Proposal 4: It is kindly to ask RAN2 to discuss how to limit the Cells. 
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