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Introduction
[bookmark: _Ref178064866]This paper provides a text proposal to TR 38.804 on UE power saving when in RRC connected mode using connected mode DRX.
 Text proposal to TR 38.804
1. UE power saving
DRX
The agreement of using LTE as a baseline for NR implies that the LTE DRX framework should be used in NR allowing the UE to save battery by configuring the UE to discontinuously monitor PDCCH or the PCH depending on which RRC state the UE is in. Different RRC states and/or “modes” are designed taking into account different performance and cost aspects in both the UE and the network, as well as different trade-offs among these aspects. Some of these aspects are: traffic characteristics, resource utilization, network access delay, mobility, and energy consumption.
Idle mode DRX
Editor’s note: intended to capture technologies aimed at saving UE power consumption in Idle mode.
Connected mode DRX
When the UE is in connected mode, at least the same DRX framework as in LTE should be used for the NR connected mode DRX procedure.
NR DRX Framework
In order to enable reasonable UE energy savings, DRX in NR should be characterized by at least the following:
-	An active mode: when the UE is awake and is either receiving or transmitting. If not in active mode, the UE is in sleep mode;
-	Available DRX settings resulting in that the UE is in active mode are controlled by the network; 
-	Measurement requirement and reporting may experience more relaxed requirements;
-	HARQ operation related to data transmission is independent of DRX operation and the UE wakes up to read the PDCCH for possible retransmissions and/or ACK/NAK signalling regardless of DRX;
-	When DRX is configured, the UE may be further configured with an "on-duration" when the UE monitors the PDCCHs for possible allocations;
-	on-duration: duration that the UE waits for, after waking up from DRX, to receive PDCCHs. If the UE successfully decodes a PDCCH, the UE stays awake and starts the inactivity timer;
-	inactivity-timer: duration that the UE waits to successfully decode a PDCCH, from the last successful decoding of a PDCCH, if failing, it re-enters DRX. The UE shall restart the inactivity timer following a single successful decoding of a PDCCH for a first transmission only (i.e. not for retransmissions).
Enhancements to connected mode DRX
Given that a NR UE can be assigned several carriers running different traffic in several cells, it would be beneficial to adapt the number of configurable DRX parameters and/or their value range for NR. It is also beneficial to configure the UEs DRX settings dependent on the active traffic or active traffic mix. 
In LTE the UE can be configured with two DRX periodicities. The reason to have two periodicities is that if the UE recently transmitted data there is a higher probability that the UE will transmit more data soon. Therefore, one short DRX cycle is used if the UE recently was active which ensures that if more data arrives the delay to transmit this data would be low. But if the UE has not been transmitting data for a longer while the UE can apply a longer periodicity and hence could sleep longer between monitoring the PDCCH.
We assume that the same approach should be taken in NR where more than one periodicity should be supported but the question then is whether RAN2 should settle with two DRX cycles or if the current framework should be made generic allowing for more than two DRX cycles?
NR should allow for extending the configuration possibilities both by RRC signalling and/or by MAC CE. 
SR power savings
In LTE, when the UE sends a scheduling request, the UE will continuously stay awake to monitor PDCCH until the grant is received. Even if the time may be quite long and in some cases the eNB may not even provide a grant to the UE in case the load is high in which case the UE may be awake unnecessarily. 
The wanted outcome in a scenario when the eNB does not have enough resources to quickly serve the UE, is rather that the UE after a configurable time goes back to sleep to save power until the next SR opportunity occurs.
NR should support a configurable “SR response window” to allow the UE to go back to sleep if no SR has been received during this window.
Asynchronous UL HARQ
Asynchronous UL HARQ operation has been agreed for NR. Assuming the LTE framework for asynchronous UL HARQ, the UE performs a transmission and starts an UL HARQ T Timer. When the UL HARQ T Timer expires the UE starts drx-ULRetransmissionTimer which makes the UE monitor PDCCH allowing the eNB to provide the subsequent (re)transmission grant for this HARQ process.
When asynchronous UL HARQ was introduced the UL HARQ T Timer value was fixed to 4 ms since it was the assumed shortest time from the UE transmitting something until the UE could expect the associated HARQ feedback. For synchronous HARQ operation the HARQ RTT is 8 ms (for FDD). 
In NR the HARQ RTT may become reduced due to reduced processing times, shorter TTIs, etc. In a scenario where latency is critical the gNB may therefore respond with an retransmission grant quicker than 4 ms so as to reduce latency and hence the UE shall monitor for retransmissions grants earlier. On the other hand, in scenarios with relaxed latency requirements, the eNB may not respond as quickly and hence the UE does not need to monitor for retransmission grants very early after the uplink transmission and thereby save energy. 
NR should support a scenario dependent and dynamic configurable UL HARQ T Timer.
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