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1 Background
The extended DRX in Idle mode was discussed in RAN2#92 and the following agreements were made:
· TeDRX timer range is from ~10 to 1hr. Granularity is FFS (RAN2 will ask CT1)

· TPTW min and max values should be 2 seconds and 30 seconds. Granularity is FFS (RAN2 will ask CT1)

· When the timer TeDRX expires the UE shall re-acquire MIB to check for system information changes before accessing the system.
Furthermore an email discussion (#52) to review the running CRs for the extended DRX was agreed. And an email discussion (#53) to discuss the pros/cons and conclude on the sync error issue was agreed. No consensus was reached for the sync error and the way forward is discussed further in this contribution. The running CRs were reviewed during the email discussion, and the latest versions submitted to RAN2#92 [1], [2], [3].
2 Discussion
2.1 NAS signalling of extended DRX in Idle mode parameters

In the LS [4] RAN2 suggested to CT1 to introduce:
· The minimum and maximum value for the TeDRX timer is 10 seconds and 1 hour respectively. 

· The minimum and maximum value for the Paging Transmission Window (PTW) size (TPTW) is 2 seconds and 30 seconds respectively
CT1 replied in LS [5] that work on the eDRX values and ranges for UTRA is ongoing, but that for EUTRA and GERAN the range and values has been agreed. It is assumed that CT1 will agree on the UTRA range and values in CT1#95 (16-20 november Anaheim). It is expected that CT1 will agree on similar values and range for as for LTE for UTRA:
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Furthermore a PTW range of 2 to 20 seconds is expected to be agreed in CT1 for UTRAN.
2.2 Way forward sync error

In the email discussion #53 companies agreed that there can be an air-interface latency up to 6 seconds for the NAS reply. In case there is no solution for the sync error companies agreed that a larger PTW would need to be configured to accommodate this possible air-interface latency.

In the context of the required PTW size the reply LS from SA2 for the paging coordination in LTE is mentioned [6]. SA2 indicates that the “MME takes into account the paging time window length for paging retransmission strategy”. A similar issue applies to UMTS, i.e. the SGSN should be able to execute its paging strategy within the current PTW (especially when the eDRX value is large, e.g. 44 minutes). In other words, dependent on the network implementation of the paging strategy, the SGSN should be able to repeat paging to the RNC and potentially widen the paging scope in the current PTW in case there is no reply from the UE.
2.2.1 Synchronization error with timer TeDRX
The UE and SGSN coordinate the reachability of the UE, i.e. when the UE can be paged, by starting the TeDRX timer at the same time. The UE and SGSN start the TeDRX timer after successful completion of the ATTACH or RAU procedure, in case extended DRX parameters are configured in these NAS procedures. More specifically the SGSN starts the TeDRX timer when sending the NAS reply, and the UE starts the TeDRX timer when receiving the NAS reply, see figure 2. 
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Figure 3: Sync error. 

In a worse case scenario there can be a large air-interface delay in the order of multiple seconds for the NAS reply. Under normal good conditions the air-interface delay is not that large. But the paging coordination should also account for a worse case as well, and an MTC device may be in bad coverage conditions. 

The NAS reply (RAU accept, ATTACH accept) is sent in DOWNLINK DIRECT TRANSFER on SRB2. For the control signaling over SRB2 there are both L2 and L3 timers supervising/controlling the radio connection. However for the DOWNLINK DIRECT TRANSFER message there is no L3 timer, but there is a CN timer for the ATTACH/RAU complete message of 6 seconds (see TS 24.008). There are L2 timers in both UE and NW controlling the L2 retransmissions until an RLC Unrecoverable Error is detected: in UE for uplink traffic and in NW for downlink traffic. The L2 timer in the NW is set according to the used Timer_Poll and Max_DAT, i.e. L2 timeout = Timer_Poll x Max_DAT. The NW L2 timeout is implementation dependent but is typically in the range of 8 seconds, but in this particular case the CN timeout of 6 seconds would kick-in first. 
It is preferable to configure a “short” paging window to reduce the UE power consumption. The Paging Occasions (PO) in the Paging Transmission Window (PTW) should only be used to recover from mobility and/or to enhance (indoor) coverage. The POs of the PTW should not be used to recover from the sync error, which can be quite large. A PTW size of 2 – 4 POs could be realistic to account for mobility and/or bad coverage. Assuming a legacy DRX cycle of 1.28, this would imply a paging window size of 2.5 – 5 seconds, i.e. in worse case the UE could even miss the complete window due to the sync error.
Proposal 1: The RNC includes a timestamp in the DOWNLINK DIRECT TRANSFER carrying the ATTACH/RAU complete message. The timestamp indicates when the ATTACH/RAU complete message, including extended DRX parameters, was received from the SGSN.

When the UE receives the ATTACH/RAU complete message including the timestamp, the UE shall start the TeDRX timer with a value that equals the configured TeDRX timer value minus air-interface latency implicitly indicated with time-stamp. 

The RNC could include a timestamp, when it has received the NAS reply, based on the SFN timing in the cell where the UE has send the RRC CONNECTION REQUEST message. The UE could maintain a clock running, based on this SFN timing, and when it receives the timestamp in the DOWNLINK DIRECT TRANSMISSION message, calculate the time that has elapsed since the RNC received the NAS reply until the UE received the NAS reply in the DOWNLINK DIRECT TRANSMISSION message: 

Proposal 2: The timestamp is based on the SFN of the cell in which the UE send the RRC CONNECTION REQUEST message. 
3 Summary

RAN2 is kindly asked to discuss the open issue for extended DRX: 

Proposal 1: The RNC includes a timestamp in the DOWNLINK DIRECT TRANSFER carrying the ATTACH/RAU complete message. The timestamp indicates when the ATTACH/RAU complete message, including extended DRX parameters, was received from the SGSN.

Proposal 2: The timestamp is based on the SFN of the cell in which the UE send the RRC CONNECTION REQUEST message. 
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