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Discussion and decision
1.  

Introduction
One of the objectives of the RAN2 WI “RAN enhancements for extended DRX in LTE” [1] is to look into the extension of connected mode DRX as follows.

-
Extend connected mode DRX cycles in order to enable additional power savings beyond what is currently possible for UEs in connected mode
RAN2 concluded in RAN2#90 meeting that for connected mode, the DRX cycle can be extended up to 10.24sec.  It is FFS whether the DRX should be extended beyond 10.24 seconds. 
One reason for the above agreement is that multiple companies expressed concerns about the RAN impacts resulting from extending connected DRX beyond 10.24s. As we further describe in the next section, a careful analysis of the mobility procedures has to be performed before deciding on an appropriate range of values for connected DRX. Such analysis needs to involve multiple RAN WGs (at least RAN2 and RAN4) and is not in the current scope of the RAN2 WI. 

Another reason for this agreement was that it is well known that extending connected mode DRX beyond 10.24 seconds has a large overall system impact, including impacts to the core network / NAS protocol which currently are not affected by the use of connected mode DRX. We would like to point out that the following note in RAN2 WI suggests no normative work in RAN is possible unless some work is done in SA2/CT.
NOTE:   Values (if any) that are identified to have CN impact will not be actioned in RAN without the corresponding work in SA2/CT
SA2 however was unable to reach a conclusion on connected mode DRX in their SI, FS_eDRX, due to multiple companies having concerns on significant system impacts if the DRX cycle is to be extended beyond 10.24 seconds . As a result extension for connected mode DRX was captured as an outstanding/contentious issue in the coversheet of TR 23.770 [3], which is currently at 95% completion pending resolution on extended C-DRX Currently, the work item for extended DRX [4] in SA2 only contains extended Idle mode DRX. The work item could be revised eventually depending on conclusion for extended C-DRX in the study item, but the discussion could potentially be extended until Q3 or Q4 and require further LS interactions between RAN2 and SA2. 
We consider that RAN should review the situation and decide how to deal with the enhancements on connected mode DRX going forward.
2. Discussion / Proposal
The current situation as captured in the previous section essentially means SA2 and RAN2 will have to jointly discuss gains and complexities of connected mode DRX if it is extended beyond 10.24 seconds. The gain, e.g. on power consumption, will have to be studied in RAN2 and then it will have to be discussed jointly by RAN2 and SA2 whether the added complexity can be justified by the gain. It seems to be very challenging to achieve this under the current WI plan as captured in [1].
We also believe extending connected mode DRX beyond 10.24 seconds requires serious impact analysis in RAN WGs. In connected mode, various mechanisms are used today to maintain the radio link between the network and the UE. Radio Link Monitoring, and Radio Resource Management supported by UE measurements are essential components among all.
Radio Link Monitoring (RLM)
RAN4 specification [2] defines the RLM behavior when connected mode DRX is used. The specification defines the UE behavior to evaluate the downlink quality of PCell over the period called TEvaluate_Qout_DRX. This period is scales according to the length of DRX cycle. For instance for 0.64 < DRX cycle ≤ 2.56 [s], the evaluation period is 5 times of the DRX cycle. Assuming the same is used for DRX cycle of 10.24 seconds, the evaluation period is going to be more than 50 seconds. This corresponds to the latency for Qout indication to upper layer. It should further be noted that RRC layer requires multiple Qout indications and T310 timer has to be run before Radio Link Failure is detected.

RRM measurements
Similar applies to UE measurements. Cell identification delay scales according to DRX cycle. For intra-frequency measurement and 0.128 < DRX cycle ≤ 2.56 [s], the UE may take 20 times of DRX cycle to identify a neighbour cell. Applying the same for DRX cycle of 10.24 seconds, the cell identification delay is going to be more than 3 minutes.
It should be noted that the WID [1] states that “No connected mode mobility enhancements are considered in this work“. So the risk of targeting connected mode DRX cycle beyond 10.24 seconds therefore is that RAN2 (and potentially with SA2 involvement) may have to define mechanisms for the network to determine if the UE is truly stationary or not, in order to ensure the radio link connectivity for the UE. And even if such mechanisms are defined, additional study is required to determine the order of time up to which the current RLM/RRM procedures would still work under extended DRX. 
From the considerations above, we propose RAN to agree that extended connected mode DRX cycle beyond 10.24 seconds is no longer pursued in the release-13 WI. If this is not acceptable, we propose that additional TUs are allocated in RAN2 and RAN4 in order to study power benefits and the potential impacts for extended connected mode DRX. A RAN level agreement is essential in order not to impact progress on the work on idle mode extended DRX, which is already agreed upon in RAN2 and SA2 and thus shall have high priority for completion in release 13.  
It is also recommended to inform SA about the agreement in this TSG meeting cycle so that SA can take an appropriate action regarding the corresponding SA2 SI. 
Proposal 1:  RAN agrees to one of the following proposals regarding extended connected mode DRX: 
Proposal 1a:

RAN agrees that extended connected mode DRX cycle beyond 10.24 seconds is no longer pursued in the release-13 WI [1].
Proposal 1b:

RAN agrees to update the WI [1] by allocating additional TUs to RAN2 and RAN4 in order to complete the study on benefits and impacts of connected mode DRX cycle beyond 10.24s.

Proposal 2:
If the proposal 1 is agreed, RAN informs SA about the agreement in this TSG meeting cycle.
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