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1
Introduction
In the previous meeting, DRX mechanism in sTTI was discussed, and multiple solutions were provided in [1], [2] and [3]. In this document, different DRX mechanisms in sTTI are analysed, and one suitable DRX mechanism is proposed for sTTI.
2
Analysis
The DRX feature is used for power saving, by enabling a UE to discontinuously monitor PDCCH during inactivity periods according to the DRX configuration and the PDCCH monitoring activity tailored by the eNB based on service requirements, especially when the traffic does not have stringent latency requirement. In sTTI operation, it is still expected that the system has mechanisms which allow the UE to reduce its energy consumption and it is important to decide which kind of the DRX approaches is more suitable in sTTI.

In current LTE, the UE is configured with one DRX configuration. When sTTI is introduced, different logical channels may be configured with different TTI durations. This provides the possibility that the different DRX configurations are signalled to the UE for different TTI durations. The possible solutions are listed in the following.
2.1
Single DRX Configuration
In this solution, only one DRX configuration is set for the UE as the current specification. Meanwhile, one set of timers is maintained by the UE and one MAC entity is in one DRX state. The DRX mechanism is based on one set of DRX configuration parameters (e.g. on duration time, inactivity time and so on). The timer value or granularity may be sTTI level or legacy TTI level depending on the RRC configuration. The merit of this solution is that it complies with legacy LTE design without too much standardization efforts. Figure 2-1 shows the mechanism of single DRX. Furthermore, to figure out such as single DRX configuration, the network need take all traffic shaping and latency requirement from all ongoing services and allowed TTI lengths into account. With such kind of overall estimation, even with single DRX configuration, the MAC entity is capable of reach similar power saving performance as that of multiple DRX configurations while satisfying the latency requirement of services. 
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Figure 2-1 Single DRX 
Observation 1: With such kind of overall estimation, even with single DRX configuration, the MAC entity is capable of reaching similar power saving performance as that of multiple DRX configurations while satisfying the latency requirement of services. 

2.2
Multiple Configuration with one Active at a Time
In this solution, the UE is configured with multiple DRX configurations. However, only one DRX configuration is maintained by the UE. For example, the UE may be configured with two set of DRX configurations. But only one DRX configuration is activated at any time. The different DRX configuration is indicated explicitly by the MAC CE/DCI or implicitly based on the ongoing traffic. This solution is suitable for the UE always with one on-going service but not reasonable for the UE with simultaneously multiple services. In addition, it also needs an extra signalling specified to activate one specific DRX configuration. This is depicted in Figure 2-2.
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Figure 2-2 Multiple Configuration with one Active at a Time
Observation 2: Multiple DRX configurations with one Active at a Time will cause complex DRX design and extra signalling overhead due to two-step procedure, without bringing clear performance benefit.
2.3
Multiple Configuration with More than One Active at a Time

In this solution, multiple configurations are set for the UE as in 2.2, and multiple DRX configuration can be combined together to form a united DRX state. The DRX pattern varies with the activated DRX configuration. Compared with solution in 2.2, there is no significant benefit but it will introduce extra UE complexity. This solution is illustrated in Figure 2-3. Due to the actual UE implementation, e.g. common RF for receiving PDCCH/PDSCH of different types of TTI lengths, baseband processing on PDCCH/sPDCCH monitoring, no obvious power saving can be achieved just separate the DRX configuration for different TTI lengths.  
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Figure 2-3 Multiple Configuration with More than one Active at a Time
Observation 3: Due to the actual UE implementation, e.g. common RF for receiving PDCCH/PDSCH of different types of TTI lengths, baseband processing on PDCCH/sPDCCH monitoring, no obvious power saving can be achieved just via separating  the DRX configuration for different types of TTI lengths, instead we would introduce extra DRX complexity.  
3
Conclusions

In this document, we compare the DRX mechanism alternatives in sTTI, and concluded the comparison in the Table 3:
Table 3 comparison of the DRX mechanism alternatives in sTTI
	
	Option 1: Single DRX
	Option 2: Multiple DRX with one active
	Option 3: Multiple DRX with More than one Active

	Signalling
	RRC
	RRC + MAC/DCI
	RRC + (MAC/DCI if needed)

	Power Consuming
	High
	High
	High

	UE complexity
	Low
	High
	High

	Specification Impact
	None
	RRC +MAC/DCI definition
	RRC + (MAC/DCI if needed) definition

UE Behaviour Definition


It can be seen that option 1 has no impact on the specification, option 2 and option 3 have no obvious gain compared with option 1 but will bring specification impact work, it is proposed that:
Observation 1: With such kind of overall estimation, even with single DRX configuration, the MAC entity is capable of reach similar power saving performance as that of multiple DRX configurations while satisfying the latency requirement of services. 
Observation 2: Multiple DRX configurations with one Active at a Time will cause complex DRX design and extra signalling overhead due to two-step procedure, without bringing clear performance benefit.
Observation 3: Due to the actual UE implementation, e.g. common RF for receiving PDCCH/PDSCH of different types of TTI lengths, baseband processing on PDCCH/sPDCCH monitoring, no obvious power saving can be achieved just via separating  the DRX configuration for different types of TTI lengths, with introducing of extra DRX complexity.
Proposal: A UE applies single DRX configuration regardless of the applied TTI lengths.
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