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First modified section
5.2.1.2.1
DRX based solution

The UE provides the eNB with a desired TDM pattern. For example, the parameters related to the TDM pattern can consist of:

-
Periodicity of the TDM pattern;
-
Scheduling period (or unscheduled period).
One example of the desired TDM pattern is depicted in Figure 5.2.1.2.1-1
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Figure 5.2.1.2.1-1: Example of UE suggested TDM pattern
It is up to the eNB to decide and signal the final DRX configuration to the UE based on UE suggested TDM pattern and other possible criteria e.g. traffic type. The scheduling period corresponds to the active time of DRX operation defined in section 5.7 [14], while unscheduled period corresponds to the inactive time. The eNB should try to guarantee the unscheduled period by existing mechanisms, e.g. appropriate UL/DL scheduling, SRS transmission configuration, DRX Command MAC control element usage, and etc. It means that flexibility principles from existing DRX mechanism will apply (i.e. variable scheduling/unscheduled period is possible) and no impact on UE HARQ operation is assumed so far. During inactive time UE is allowed to delay the initiation of dedicated scheduling request and/or RACH procedure. Figure 5.2.1.2.1-2 illustrates one example of eNB signalled DRX configuration based on UE suggested pattern depicted in Figure 5.2.1.2.1-1:
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Figure 5.2.1.2.1-2: Example of DRX configured by eNB to enable TDM
It is FFS whether special handling for RRM/RLM/CSI measurement during unscheduled period (inactive time) would be required.
In the Rel-8/9 DRX mechanism, the UE needs to be active for potential uplink and downlink HARQ retransmissions: 

· After the DL transmission, the UE waits for the HARQ RTT timer (fixed to 8 ms) and after that the UE is Active during the drx-RetransmissionTimer if the received transport block is not decoded correctly.

· After the UL transmission, the UE needs to monitor potential UL retransmission grants. These adaptive grants can occur every 8 ms until the maximum number of UL HARQ transmissions is reached. 

A typical value for drx-RetransmissionTimer is 16 ms. This timer together with HARQ retransmission timer means that the UE can be active 8 + 16 = 24 ms after the DL transmission. The time how long the UE needs to monitor adaptive retransmission grants depends on the configured value of the maximum HARQ transmissions. Configuring sufficiently large number of HARQ transmissions guarantees that packets are not lost at the HARQ level. With 5 possible retransmissions, the UE is Active even 8*4=32 ms after the initial grant.  Taking the potential UL and DL retransmissions into account, with the values shown in Figure 5.2.1.2.1-2, an Active time limited to 50 ms can be reached only if the UE is scheduled during the first 18 ms of OnDurationTimer. If the UE can be scheduled for the initial HARQ transmissions only during the first 18 ms of each 128 ms period, the UE available data rate drops to 14%.
It is possible to optimize DRX and HARQ settings for IDC scenario in such away that the transition period from the LTE Active state to the state reserved for ISM operations is shorter. With this tuning time that can be used for LTE increases as well as the corresponding LTE throughput. Change of the parameter setting increases HARQ level data loss rate that is harmful especially for UM bearers. However, this can be compensated by more robust coding in a scheduler. 

Modifications for Rel-8/9 DRX could be introduced to reduce the transition time from the Active state to the DRX state. For example, the eNB could send a specific MAC CE that enforces the UE to sleep and ignore potential HARQ retransmissions. 
As a summary, the performance analysis of three scenarios discussed here is depicted in Table 5.2.1.2.1. When the performance obtained with the modified DRX mechanism is compared to the performance obtained with tuning of DRX parameters, it can be concluded that changes to the DRX mechanism are not needed.  

Table 5.2.1.2.1. Performance analysis of DRX solution in the example WiFi offload scenario
	Case
	UE available data rate (expressed as a ratio from maximum)
	Data loss rate at HARQ level
	Standardization impact on DRX and HARQ

	Default DRX configuration
	14%
	Close to 0%
	No

	IDC tuned DRX configuration  
	33%
	1% in UL and DL
	No

	IDC optimized DRX mechanism
	39%
	Depends on the solution and scenario
	Yes
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