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1
Introduction
At WG2#62bis there appeared to be some difficulty regarding the meaning of Active Time, in particular what components of RACH access should be included [1]. This contribution analyzes how the Active Time is used in specification and proposes a way forward to remove possible ambiguities. 
2
Specifications
2.1

Active Time in 36.321
The Active Time is defined as - subclause 3 of [2]:
-
time during which the UE monitors the PDCCH for a PDCCH-subframe. Section 5.7 defines the conditions for which a subframe is included as part of Active Time.

The Active Time is used to govern UE activity for DL reception - subclause 5.3.1 of [2]:

-
When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI or RA-RNTI, the UE shall for each TTI during Active Time, for each TTI when a Random Access Response or Contention Resolution is expected and for each TTI for which a DL assignment has been configured…
The Active Time includes the time while - subclause 5.7 of [2]: 

-
the On Duration Timer or the DRX Inactivity Timer or a DRX Retransmission Timer or the Contention Resolution Timer is running; or

-
a Scheduling Request is pending (as described in subclause 5.4.4); or

-
an uplink grant for a retransmission can occur; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI or Temporary C-RNTI of the UE has not been received after successful reception of a Random Access Response (as described in subclause 5.1.4).

In addition, only during the Active Time the DRX inactivity timer and HARQ RTT timer are managed - subclause 5.7.

Finally the Active Time is also used to control CQI and SRS reporting - subclause 5.7 of [2]:
-
When not in active time, CQI and SRS shall not be reported.
2.2
Random Access Procedure in 36.321
In addition to the Active Time, the Random access procedure defines its own PDCCH monitoring activity for random access response reception and contention resolution – subclause 5.1.4 and 5.1.5 of [2]:

-
Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH associated with the RA-RNTI defined below in the TTI window…

-
Once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU is transmitted, the UE shall monitor the PDCCH until the Contention Resolution Timer expires.

2.3
SR Procedure in 36.321
In addition to the Active Time and to the Random access procedure, the SR procedure also defines its own PDCCH monitoring activity - subclause 5.4.4 of [2]:
-
If an SR has been triggered, the UE shall for each TTI, until UL-SCH resources are granted for a new transmission…

NOTE:
it should be clarified that this means that the UE shall monitor the PDCCH.

2.4
BCCH and PCCH in 36.331
In RRC_CONNECTED, the UE is required to check PCCH at the UE’s paging occasion as specified in [4] and read BCCH, upon receiving a notification that the system information has changed and upon exceeding the maximum validity duration [5].
3
Discussion

3.1
Considerations
As discussed at RAN2#62bis meeting, we can either define the Active Time as accurately as possible to reflect all PDCCH monitoring activity or we can restrict the Active Time to DRX and rely on separate subclauses for any additional activities that are not related to DRX.
Because the Active Time is used to control DRX timers, we need to be careful about what it includes. When trying to include all possible PDCCH monitoring activity, the agreed behaviour might change. For instance, if the BCCH reception were to be included, the inactivity timer would be affected. Besides because when DRX is not configured (e.g. at call setup), the monitoring activity of the UE still has to work (at least for the random access procedure and SI reception), we prefer not to rely on Active Time always to know when the UE has to be awake. By limiting the Active Time definition to the context of DRX, there is no need to alter the random access and SR procedures monitoring activity, nor is it necessary to consider the cases when the Active Time needs to be used when DRX is not actually configured. 
3.2
Corrections
In subclause 5.3.1 (DL Assignment reception), a list of TTI where a DL assignment can be received is given. Because subclause 5.3.1 does not specify when the UE shall monitor the PDCCH, having such a list is not useful. In addition, it overlaps with other subclauses and since it does not include the cases where DRX is not (yet) configured, it is proposed to simplify the subclause and align it with the content of subclause 5.4.1 (UL Assignment reception).

In subclause 5.7 (DRX), since the time while the UE waits for a PDCCH indicating a new transmission addressed to the Temporary C-RNTI is part of the time while the contention resolution timer is running, there is no need to list the two separately.

In subclause 5.7 (DRX), a pending SR is mentioned. Since an SR is only pending when it is sent on PUCCH (as otherwise the RACH procedure takes care of it), it could be beneficial to clarify that the pending SR only refers to an SR sent on PUCCH.

4
Conclusion

By limiting the Active Time definition to the context of DRX, there is no need to alter the random access and SR procedures monitoring activity, nor is it necessary to consider the cases when the Active Time needs to be used when DRX is not actually configured. A few corrections have also been proposed. Corresponding changes to MAC are given in [3].
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