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1 Introduction
It was discussed during last meeting on whether DRX Active Time should include all the subframes UE should monitor PDCCH or it should be defined as minimum requirement on when UE should monitor PDCCH [1]. Some companies indicated their preference of defining the Active Time as “minimum requirements of when UE shall monitor PDCCH”, but no decision on the exact text has been made. In this contribution, we further discuss this issue.
2 Discussion
2.1 Definition of DRX Active Time
Option 1: Include all the subframes UE should monitor PDCCH into the active time as the definition in current spec 3.1.

With this option, subframes such as RA response window and when UE needs to read BCCH should be added to subclause 5.7. And we would have to go through the whole spec to include all possible missing text which may not be quite meaningful. Doing so may also cause redundant text describing same UE behaviour appears in 2 different subclauses in the spec. In addition, not all occasion UE monitoring PDCCH would impact the DRX behaviour. So Option 1 might not be a preferred solution.
Option 2: Exclude all non DRX related conditions from the Active Time to keep consistency and avoid confusion.
One question to discuss before going further is the criteria for determining DRX procedure related or not. 
Since we specified in 5.7 only during Active Time the received PDCCH will impact the HARQ RTT Timer, DRX Retransmission Timer, and Inactivity Timer, the most straightforward way is to determine the criteria as whether the time during which received PDCCH would impact Inactivity Timer, HARQ RTT Timer and DRX Retransmission Timer, i.e. whether it would impact DRX procedure. 
Since the BCCH and RA response window don’t have any impact on DRX, it should not be included.

While upon receiving PDCCH contains UL grant after SR on PUCCH transmitted or after RA response received, the Inactivity Timer should be started. So such conditions should be included into the Active Time.

Proposal 1: The criteria on DRX related or not should be whether the received PDCCH during which would impact Inactivity Timer, HARQ RTT Timer and DRX Retransmission Timer.
If option 2 is agreeable, the definition of Active Time in subclause 3.1 needs to be modified as the “minimum requirement of when UE shall monitor PDCCH”. And a Note could also be added to subclause 5.7 to indicate “The Active Time in DRX procedure does not prevent the UE to monitor PDCCH during the subframes required in other subclauses, which will not impact DRX procedure.”
Proposal 2: Active Time could be defined as “minimum requirement of when UE shall monitor PDCCH”.

Proposal 3: Add a NOTE to subclause 5.7 to indicate “The Active Time in DRX procedure does not prevent the UE from monitoring PDCCH during the subframes required in other subclauses, which will not impact DRX procedure.”
2.2 Text related to DRX Active Time
As for the exact text for the conditions included in Active Time, we think the current text in the spec referring to monitor PDCCH after SR transmission or RA response reception did not precisely capture the agreements made during RAN2 #61 when RAN2 discussed handling of UL data related to DRX procedure. 

Handling of UL data related to DRX was discussed in RAN2 #61 UP [2], and the following agreements were made:

	Agreements: 

  RACH:

1 UE leaves DRX after Random Access Response and listens to PDCCH until stopped by any supervision timer like e.g. T300. When first PDCCH is received, Inactivity Timer is started.

SR:

2 UE leaves DRX after SR and listens to PDCCH; Inactivity timer started when first PDCCH is received. 


During the meeting, the SR on PUCCH and RACH cases were separately discussed. The agreement on SR is about D-SR and the agreements on RACH covers the RACH triggered by SR or by PDCCH order etc. After SR on PUCCH transmitted, UE leaves DRX until PDCCH for UL grant received which will (re)start Inactivity Timer. And after RA response received, UE should monitor PDCCH until stopped by any supervision timer. 
However, because moving Contention Resolution from RRC to MAC and introduce Contention Resolution Timer in MAC was also discussed in the same meeting CP and later agreed in the joint session, the agreements in UP “e.g. T300” should be re-interpreted accordingly to Contention Resolution Timer as the Rapporteurs’ clarified during the email discussion afterward “Agreement DR01 mentions when monitoring of PDCCH starts (i.e. in the event of successful reception of RAR) and it also mentions when the monitoring of PDCCH stops (i.e. until contention resolution timer stops)” [3]. 
So previous agreements related to RACH procedure are as shown in figure 1(b) for no RAR received case and figure 2(a) (c) for contention failure case, which also are desired behaviour [1], instead of figure 1(a) and figure 2(b) as the text in current spec. specifies. There’s no agreement on if no RAR received, UE should monitor PDCCH between TTI window expires and next attempt preamble transmission, neither is there agreement on UE should monitor PDCCH between Contention Resolution Timer expiration and next attempt for preamble transmission.
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Figure 1 Monitor PDCCH when SR is pending for no RA Response received case
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Figure 2 Monitor PDCCH after receiving RA response for contention failure case
So we propose to modify the text accordingly to better capture earlier agreements:
Proposal 4: Rephrase the Active Time referring to “a Scheduling Request is pending” as “PDCCH contains UL grant for the UE has not been received after SR in PUCCH has been sent” to exclude the case of the triggered SR initiates a RA procedure.

Proposal 5: Active Time regarding to non-contention based Random Access could be rephrased as “the subframes when a PDCCH addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for its dedicated preamble.”
2.3 Aligning UE behaviour with other subclause
Currently, once the Contention Resolution Timer starts, the UE would “monitor the PDCCH until the Contention Resolution Timer expires”, as indicated in subclause 5.1.5. However, if the Contention Resolution Timer is already stopped before expiration, it’s not reasonable to require UE monitor the PDCCH since the Contention Resolution Timer will not expire anymore. The sentence could be rephrased as “monitor the PDCCH while the Contention Resolution Timer is running”. Otherwise, this would conflict with subclause 5.7 for the case of DRX configured.
Proposal 6: Rephrase the sentence “monitor the PDCCH until the Contention Resolution Timer expires” in subclause 5.1.5 to “monitor the PDCCH while the Contention Resolution Timer is running”.
3 Conclusion
In this contribution, some further consideration on current DRX mechanism details is discussed and following proposals are proposed: 
Proposal 1: The criteria on DRX related or not should be whether the received PDCCH during which would impact Inactivity Timer, HARQ RTT Timer and DRX Retransmission Timer.
Proposal 2: Active Time could be defined as “minimum requirement of when UE shall monitor PDCCH”.

Proposal 3: Add a NOTE to subclause 5.7 to indicate “The Active Time in DRX procedure does not prevent the UE from monitoring PDCCH during the subframes required in other subclauses, which will not impact DRX procedure.”
Proposal 4: Rephrase the Active Time referring to “a Scheduling Request is pending” as “PDCCH contains UL grant for the UE has not been received after SR in PUCCH has been sent” to exclude the case of the triggered SR initiates a RA procedure.

Proposal 5: Active Time regarding to non-contention based Random Access could be rephrased as “the subframes when a PDCCH addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for its dedicated preamble.”
Proposal 6: Rephrase the sentence “monitor the PDCCH until the Contention Resolution Timer expires” in subclause 5.1.5 to “monitor the PDCCH while the Contention Resolution Timer is running”.

The corresponding changes to 36.321 are given in R2-084476 [4].
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