3GPP TSG-RAN WG2 meeting #87






 R2-143726
Dresden, Germany, 18 – 22 August 2014
Agenda item:
7.9.1
Source: 
Qualcomm Incorporated
Title: 
Dynamic switching of CDRX configurations
Document for:

Discussion
1. Introduction
The current standard assumes UE is configured with one set of DRX parameters (on-duration, inactivity time, short and long DRX cycles, etc.) through RRC. On the other hand, there are a few ways that eNB can modify the state of DRX timers (i.e. stop them if they are running) through MAC control elements dynamically.

In this document we discuss a few use cases that can benefit from dynamic modification of DRX parameters without RRC signalling. 
2. Discussion
Currently, the following DRX-config parameters can be changed via RRC signaling:
· onDurationTimer
· drx-InactivityTimer
· drx-RetransmissionTimer
· longDRX-CycleStartOffset
· shortDRX-Cycle
· drxShortCycleTimer
Early termination of onDurationTimer, drx-InactivityTimer, and drxShortCycleTimer is made possible through DRX Command MAC CE or a Long DRX Command MAC CE. 

However, it would be essential to consider potential DRX improvements keeping in mind the future use-cases that can benefit from faster switching of DRX parameters at the MAC level. 

The aim of this paper is to suggest the following enhancement: 
· eNB configures the UE with more than one set/class of DRX-config parameters.
· UE is directed to follow a specific set/class of parameters via MAC-CE
Observation 1:  A key factor in selecting DRX timers (particularly on-duration and retransmission timer) is the ability of eNB to schedule the UE in the given SFs. 
Since eNB cannot predict its transient load in a specific subframe, often times a conservative value (e.g. 5-20 downlink subframes) is selected for on-duration timer and DRX retransmission timer so that eNB has enough time to schedule the UE.
Observation 2: Up until potentially dual connectivity, DRX-config is common across all activated carriers in CA. One can imagine that if multiple carriers are activated, eNB naturally have more available downlink SFs to choose from. Therefore, a smaller on-duration would provide more power saving while it does not limit the eNB’s flexibility.
On the other hand, RRC is not aware of SCell activation decisions, so the DRX parameters are configured, usually, for the most conservative case, that is single carrier operation.  
Observation 3: 
SCell activation is controlled by MAC CE, it would be useful if eNB can change the DRX parameters (switch between different configs) when it activates/deactivates the SCells.
Observation 4: The above issue becomes considerably worse with FDD/TDD CA. Based on the new definition of PDCCH SFs in this case, eNB has to set the timers long enough so that they include enough DL SFs on the TDD cell (at least one). This is applies to both on-duration and retransmission timer. 

· It would be useful to switch between DRX configurations once eNB activates or deactivates such SCell(s) – either with FDD or TDD PCell. 

Observation 5: Carrier aggregation aside, it can be useful if eNB has the ability to modify the DRX parameters or disable DRX quickly in certain conditions. For example, at or around the handover boundary or in the region that TTI bundling is enabled during a VoLTE call.
· This can be done based on the CQI reports (rather than measurement reports through RRC) and would help the cell edge performance and potentially handover performance (eNB does not have to wait for the next drx cycle to transmit HO command which can cause too late HOs).

Observation 6: it can also be beneficial to change the DRX offset and cycle in some cases, in particular, this can help with load balancing across different subframes by eNB scheduler. 
Observation 7: Finally, another benefit of MAC commands, in contrast to RRC message, is that it is not subject to inactivity timer start/re-start.
Proposal: It is proposed that RAN2 discusses and considers whether the following enhancements can be beneficial in LTE standard evolution  

· eNB configures the UE with more than one set/class of DRX-config parameters.
· UE is directed to follow a specific set/class of parameters via MAC-CE
3. Conclusion
Proposal: It is proposed that RAN2 discusses and considers whether the following enhancements can be beneficial in LTE standard evolution  

· eNB configures the UE with more than one set/class of DRX-config parameters.
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