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Discussion and Decision
1 Introduction
Although the HARQ timing on WI “inter-band carrier aggregation for TDD DL and UL including different uplink-downlink configurations on different bands” is not finished yet in RAN1, we believe it is necessary to discuss what the impact on the MAC specification is now. It is pointed out in [1] that the main impact is on the DRX scheme. In details the issue is how to modify the definition of DRX parameters.
2 Discussion
The DRX parameter could be divided into 4 categories in terms of valid scope and timing granulity:
	
	Based on any subframe (a)
	Based on PDCCH subframe (b)

	UE specific parameters (1)
	longDRX-Cycle, drxStartOffset, drxShortCycleTimer, shortDRX-Cycle
	onDurationTimer, drx-InactivityTimer

	HARQ specific parameters (2)
	HARQ RTT timer
	drx- RetransmissionTimer


Table 1
From R10 RAN2 decides to adopt sort of common DRX scheme considering carrier aggregation feature. That would mean all the UE specific parameters are configured and valid for all the component carriers. The main intention of this scheme is not to introduce too much complexity for the UE otherwise DRX parameters will be adjusted based on the scheduling detail of all the component carriers. Although in R11 different UL/DL TDD configuration is introduced, we still don’t see a strong reason to change this principle since the same motivation still exists.
Proposal1: To keep UE specific DRX scheme not changed i.e. don’t change any UE’s behavior related to parameters category a1 in the table 1

It is not clear whether RAN1 will introduce new HARQ timing or not. If some new HARQ timing is introduced, then some new HARQ RTT will be also introduced in MAC layer. However UE’s behavior is still the same. So nothing should be changed to HARQ RTT timer.
Proposal2: Nothing should be changed to UE’s behavior related to HARQ RTT timer

For the TDD mode, once the definition of PDCCH subframe is clear, the UE’s behavior w.r.t. how to monitor the PDCCH subframe is also clear. In our understanding UE should monitor all the PDCCH subframes during active time unless overlapped with measurement gap. So it seems the only thing RAN2 should discuss is how to define PDCCH subframe for full duplex UE and half duplex UE.
At last meeting there mainly 4 alternatives are on the table, here is the similar table [2] considering 1 PCell and 2 SCells. The 2nd SCell is deactivated.
	 Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	3 (PCell)
	5 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	1
	10 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	Alt 1：Follow PCell
	P
	P
	
	
	
	P
	P
	P
	P
	P

	Alt 2：Union of consistent DL subframes
	P
	P
	
	
	
	P
	P
	
	
	P

	Alt 3：Union of all PDCCH subframes
	P
	P
	
	P
	P
	P
	P
	P
	P
	P

	Alt 4：Union of all activated PDCCH subframes 
	P
	P
	
	
	P
	P
	P
	P
	P
	P


Table 2
One of the RAN1 principles when discussing HARQ timing is to keep HARQ timing as it is as much as possible. Some of the HARQ timing on SCell when considering self-scheduling is not changed. For example, part of the RAN1 agreement in RAN1#68 meeting is:
· The HARQ timing is defined based on existing timing tables as far as possible.

· HARQ-ACK timing of PCell PDSCH, the scheduling timing of PCell PUSCH, the HARQ timing of PCell PUSCH should follow the PCell timing.
· The PDSCH HARQ timing on SCell shall follow the PCell configuration if the set of DL subframes indicated by the SCell TDD configuration is a subset of the DL subframes indicated by the PCell TDD configuration.

· The PUSCH HARQ/scheduling timing on SCell shall 
· follow the timing of SCell’s TDD configuration in case of self scheduling;
· follow the scheduling cell configuration in case of cross carrier scheduling if the set of UL subframes indicated by the scheduled cell configuration is a subset of the UL subframes indicated by the scheduling cell configuration and if the PUSCH RTT of the scheduling cell configuration is 10 ms.
· FFS other cases.
And part of the RAN1 agreement in RAN1#68bis is:
On PDSCH timing  for the case where  SCell(s) downlink subframes is a superset of PCell (namely case B)
· In case of self scheduling
· For full-duplex case, agreement is that SCell PDSCH HARQ timing should follow the SCell SIB1 HARQ timing.
· For half-duplex case, working assumption is to follow SCell SIB1 HARQ timing

· Can be revisited after discussion of other DL and UL cases

· FFS which alternative to choose for half-duplex case, in case of self scheduling,  

· Alt 1: the transmission direction of all subframes follow Pcell SIB1 configuration

· Alt 2: the transmission direction is determined by eNB
These highlighted agreements show that in some cases the HARQ timing on PCell and SCell is not changed. It implies that UE would monitor all the possible PDCCH subframes on PCell and SCell respectively. By considering this, alt1 and alt2 in table2 should not be considered since some of the PDCCH subframes on PCell or SCell are excluded. Otherwise the spectrum efficiency is degraded and it is quite weird since the main intension of this WI is to improve the spectrum efficiency.
Document [3] proposes to consider both activated SCell and deactivated SCell in terms of PDCCH subframe definition. And main reason is to avoid breaking DRX scheme due to asynchronization between UE and eNB. This approach is bit conservative since asynchronization between UE and eNB is quite corner case. And even it occurs eNB will find it out soon i.e. there is no deadlock. But it does consume more UE battery. So we intend to think that only activated SCell should be considered. In addition, if one activated SCell is PDCCH less SCell, then that SCell should also not be considered.
Proposal3: To agree on a solution of Union of all PDCCH subframes of activated scheduling cell.
The solution in the proposal3 is quite easy to be understood for duplex UE since the set of PDCCH subframe is fixed when activation state and scheduling relationship is enabled by eNB. But for the half duplex UE actually it is not fixed. The solution for half duplex UE regarding how to decide transmission direction on overlapped UL/DL subframe is not decided yet in RAN1. The transmission direction is either decided semi-staticly or even dynamically. We believe the decision in RAN1 will impact the definition of PDCCH subframe in RAN2, so we propose not to decide on this unless further RAN1 progress is received.
Proposal4: The definition of PDCCH subframe for half duplex UE is FFS.
3 Conclusion
In this paper we discussed the impact of RAN1 WI “inter-band carrier aggregation for TDD DL and UL including different uplink-downlink configurations on different bands” on the MAC specification, mainly on DRX scheme. And we propose:
Proposal1: To keep UE specific DRX scheme not changed i.e. don’t change any UE’s behavior related to parameters category a1 in the table 1.
Proposal2: Nothing should be changed to UE’s behavior related to HARQ RTT timer.
Proposal3: To agree on a solution of Union of all PDCCH subframes of activated scheduling cell.
Proposal4: The definition of PDCCH subframe for half duplex UE is FFS.
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5 Text proposal
PDCCH-subframe: Refers to a subframe with PDCCH or, for an RN with R-PDCCH configured and not suspended, to

a subframe with R-PDCCH. For FDD UE operation, this represents any subframe; for TDD, only downlink subframes

and subframes including DwPTS of all activated scheduling cell. For RNs with an RN subframe configuration configured and not suspended, in its communication with the E-UTRAN, this represents all downlink subframes configured for RN communication with the E-UTRAN.
NOTE: for half duplex UE in case of carrier aggregation of different UL/DL TDD configuration is FFS











































































