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1. Introduction
In last RAN2 meeting, the following conclusions about DRX with different TDD configurations were reached:
	=>
PDCCH-subframe is defined per UE.

=>
PDCCH-subframe is defined as union of DL and special subframes of configured serving cell.

=>
onDurationTimer and drx-InactivityTimer are counted for PDCCH-subframe.
=>
For each serving cell, UE monitors PDCCH in PDCCH-subframe in Active time if the PDCCH-subframe is DL or special subframe of the serving cell.


In this contribution, we will further discuss on how to count the drx-RetransmissionTimer and based on the analysis, it is proposed that the drx-RetransmissionTimer should be counted by PDCCH-subframe. 

2. Discussion
According to the discussion on the last RAN2 meeting, there are two alternatives for drx-RetransmissionTimer counting:
· Alt1: by PDCCH-subframe
· Alt2: by the DL and special subframe of scheduling cell
The drx-RetransmissionTimer counting has relation with the drx-RetransmissionTimer configuration. Thus before discussing the drx-RetransmissionTimer counting, we should first discuss how to configure the drx-RetransmissionTimer in case of CA with different TDD configurations.

In case of CA with different TDD configurations, the drx-RetransmissionTimer should be configured per UE and maintained per HARQ process which is same as CA with same TDD configuration. When eNB considers the drx-RetransmissionTimer configuration in Rel-8, robustness is the key factor according to [1]. From this perspective, the drx-RetransmissionTimer configuration should consider the possibility of three times of retransmission, i.e. three times of HARQ RTT, in case of PDCCH loss. The same principle should be applied in case of CA with different TDD configurations. Since the minimum retransmission timing is related to the PDSCH HARQ timing which is different in different TDD configuration, when eNB configures the UE-specific drx-RetransmissionTimer, it should take the worst case (i.e. the longest HARQ timing) into account. In the following, we will analyze the PDSCH HARQ timing for self scheduling and cross-carrier scheduling separately.
· Self  scheduling

According to RAN1 agreement and working assumption, the PDSCH HARQ timing is as below:
· The PDSCH HARQ timing on PCell shall follow the PCell SIB1 configuration.
· The PDSCH HARQ timing on SCell shall follow a reference configuration, which is defined in Table-1.
Table-1: PDSCH HARQ timing on SCell of self scheduling
	PDSCH HARQ timing on SCell follows TDD configuration #
	PCell SIB-1 configuration #

	
	0
	1
	2
	3
	4
	5
	6

	SCell SIB-1 configuration #
	0
	
	1
	2
	3
	4
	5
	6

	
	1
	1
	
	2
	4
	4
	5
	1

	
	2
	2
	2
	
	5
	5
	5
	2

	
	3
	3
	4
	5
	
	4
	5
	3

	
	4
	4
	4
	5
	4
	
	5
	4

	
	5
	5
	5
	5
	5
	5
	
	5

	
	6
	6
	1
	2
	3
	4
	5
	


According to above table, it is obvious that the DL and special subframes of the reference configuration are the union of DL and special subframe of configured serving cells. In other words, the number of DL and special subframe of PCell’s would be no larger than that of the reference configuration, and the worst case of retransmission (i.e. longest HARQ PDSCH timing) would exist on the reference configuration. Hence, the UE-specific drx-RetransmissionTimer should be configured according to the reference configuration for robustness.

Observation 1: In case of self-scheduling, the drx-RetransmissionTimer would be configured according to the SCell’s reference configuration. 

· Cross-carrier scheduling

For cross-carrier scheduling, there are two SCell PDSCH HARQ timing options:
· Option1: Follow SCell’s PDSCH HARQ timing, i.e. follow a reference configuration
· Option2: Follow PCell’s PDSCH HARQ timing
For Option1, the SCell’s PDSCH HARQ timing is same as that in case of self scheduling, thus the situation is same as self scheduling, that is drx-RetransmissionTimer would be configured according to the reference configuration.
For Option2, there are two cases:

· Case1: all SCells are cross-carrier scheduled by PCell
In this case, PDSCH HARQ timing follows PCell’s configuration and it is feasible to configure drx-RetransmissionTimer according to PCell’s; 
· Case2: part of SCells are scheduled by PCell while other SCells are self scheduled
In this case, the UE-specific drx-RetransmissionTimer would be configured according to the reference configuration.

To make a common solution for the above two cases, the drx-RetransmissionTimer configuration had better follow the reference configuration, which is also compatible with self scheduling.

Observation 2: In case of cross-carrier scheduling, the drx-RetransmissionTimer would be configured according to the SCell’s reference configuration.
From the above two observations, since eNB’s implementation would decide the drx-RetransmissionTimer’s configuration according to the SCell’s reference configuration, it is reasonable to count drx-RetransmissionTimer by the special subframe and DL subframe of SCell’s reference configuration, that is by the PDCCH-subframe.
Proposal: The drx-RetransmissionTimer should be counted by PDCCH-subframe.

3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal: The drx-RetransmissionTimer should be counted by PDCCH-subframe.
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