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1.  Introduction

In RAN2#56 issues regarding DRX support in LTE_ACTIVE were highlighted. RAN2 continued their discussion in email and conference call. In this contribution we discuss support of long DRX value such as 2.56 seconds or possibly longer for non-realtime traffic. We believe that web access or email will continue to be major applications when LTE/SAE is deployed and that a long DRX value is needed to support longer battery life for services of bursty nature.
2. Discussion
2.1 Signalling to activate and deactivate DRX operation
The UE and the eNB must be synchronised when activating and deactivating DRX. Use of RRC and MAC control signalling is proposed for regular and interim DRX configuration, respectively in R2-063081 [1]. In general we would like to support the proposal. 
In particular [1] explains the impact of HARQ errors on MAC DRX signalling. For example, when a NACK to ACK error happens to a MAC-PDU whose header contains indication of a shorter DRX period; unfortunately the eNB believes the UE is on the new shorter DRX period and will transmit to the UE according to this interval. When the eNB detects the NACK to ACK error, it stops scheduling data transmission to the UE until the next DRX period which was previously assigned. If that period is long, the responsiveness of LTE system could be degraded.
Therefore we believe RAN2 needs to discuss mechanisms to increase the robustness of MAC DRX signalling in order to support more reliable DRX signalling. One possible remedy for the above situation is that the UE would wait for the next data indication for a short period before turning off its transceiver and the eNB sends the shorter DRX indication in multiple MAC PDUs on the assumption that consecutive NACK to ACK error is very unlikely.
Proposal 1: RAN2 should discuss mechanisms to improve robustness of MAC DRX signalling
2.2 DRX Period Amendment
In case of interactive or background traffic, once a DRX period is activated, typically with a small period, we believe that it may be reasonable if no data is available for a certain period to increase the DRX period to a higher value, e.g. N times the current DRX length value. Either RRC or MAC signalling could be used for increasing the DRX length. However, it seems beneficial that RAN2 agrees a rule for increasing DRX length, e.g. N times the current value, is preconfigured in advance by RRC signalling, e.g. RB SETUP or MEASUREMENT CONTROL. This would enable both UE and eNB to increase the DRX value according to the rule without excessive signalling. Therefore RRC should support signalling of DRX length increment rules.
Proposal 2: RRC should be able to signal rules for automatic DRX value incrementing for interactive or background traffic.
2.3 UE measurement during DRX operation
An identified issue with a long DRX value, e.g. 2.56 seconds, is possible measurement quality degradation in channel quality or signal level because only a small number of measurement samples separated by the large DRX period are available. This degraded quality may lead to premature or missed handover opportunities in LTE_ACTIVE.
In order to avoid such possibilities, the UE should be able to apply a shorter measurement cycle than the DRX cycle, e.g., half or quarter of the DRX cycle when a certain condition is met, e.g. the radio condition is worse than a certain threshold. In R2-063068 [2] the UE and the eNB behaviour of shortening the DRX cycle when a measurement event for handover is triggered was presented. We think that it should be required to shorten measurement cycle before the handover condition is reached particularly in the case of a long DRX period in order to prepare for better quality measurements for handover decision.
We also believe that there is some benefit in that RRC signals rules regarding the application of shorter measurement cycle. For example in the case of a UE in high mobility or if the serving cell quality falls to less than a threshold, then the measurement cycle should be current DRX / N.
Proposal 3: Measurement cycle should be decoupled from DRX cycle under certain conditions and RRC should be able to signal rules for applying shorter measurement cycle.
2.4 UE indication of DRX period or uplink access request cause 
During a long DRX period, an urgent control message e.g. measurement report or VOIP call setup request may arrive. In such a case, the UE should start the initial RACH access, synchronise UL timing and obtain UL resource if required to transmit the message to the eNB. During the initial access procedure and transmission of UL message, the UE could indicate a request for a shorter DRX or a reason for the uplink access in order to improve network responsiveness.
One possibility is that the UL access cause or a request for shorter DRX value could be indicated in a scheduling request. In this case, the eNB will respond with a scheduling grant including a new DRX value to apply or an indication to go to continuous reception. Alternatively the header of the first uplink MAC-PDU may carry the suggested DRX value or request for a shorter DRX value. The eNB will respond by indicating a new DRX configuration to apply in the header of the next DL MAC-PDU.
Another scenario to consider for UE indication of DRX period is when UE goes from continuous reception to the DRX mode. The UE may be able to determine from its knowledge of the status of the application traffic characteristics that it can go to the longest DRX value just after receiving some specific application data packets rather than waiting for gradual DRX period increment. In the case of an IM application, for example, when an IM message is received it may be reasonable to assume that the next message can be expected a few second later (your friend is typing another message or waiting for your response). Since there may be no UL data to piggyback such indication, such indication should be conveyed using MAC control signalling. The eNB will respond by a new negotiated DRX value using MAC control signalling.
Based on the above discussion, it would be beneficial if the UE could suggest a request for longer/shorter DRX period or a cause of UL access to the eNB in scheduling request or MAC-PDU header. Also we believe that the UE should be able to use MAC control signalling to indicate a change in DRX length when it has prior knowledge of it traffic characteristics.
Proposal 4: We propose that a UE be able to indicate its wish to activate or amend its DRX period to the eNB.

Proposal 4.1: We propose RAN2 to consider UE indication of UL access cause and/or DRX length indication in Scheduling request, MAC control signalling or UL MAC-PDU.
Proposal 4.2: We propose RAN2 consider allowing the UE to indicate activation of DRX based on knowledge of its local traffic characteristics.
3. Conclusion
We propose RAN2 to discuss and agree on the four proposals described above.
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