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1 Introduction
At the RAN2#91 meeting, eDRX solution in Idle mode was discussed, and the following agreements was achieved:
Working agreement: we will standardize the timer based solution, as endorsed by SA2, for Idle mode eDRX in UMTS, for both DRX cycles below and above 40.96 sec. The solution

- Chair: Majority of companies assumes that the solution shall be RAN transparent.

- NN: the assumption that the solution is RAN transparent is a key reason for us to agree on the above working agreement; otherwise we could consider other solutions.

In this contribution, we give further considerations on timer based eDRX solution.
2 Discussion

The timer based eDRX solution is a CN based solution, as listed in figure 1, the SGSN buffers incoming paging request till the PTW (Paging Transmission Window) starts.[1] During the PTW, the RNC pages the UE as per legacy DRX mechanism. 
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Figure 1
Both the UE and the SGSN maintain a TeDRX timer, the synchronization of the timer is critical for this solution. The following considerations are focused on the maintenance of the timer.
2.1  When to start the TeDRX timer
In [1], it is mentioned that the UE and SGSN start the timer TeDRX when the NAS ATTACH/RAU procedure is successfully executed. But in our opinion, since the UE is still in connected mode, the TeDRX timer used for idle mode should not start. In our opinion, the TeDRX timer should start when UE enters idle mode. As shown in figure 2, the SGSN should start the TeDRX timer when it sends the Iu release command to the RNC, and the UE should start the TeDRX timer when receiving the RRC connection release message.
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Figure 2

Proposal 1: It is proposed that the TeDRX timer starts when UE enters Idle mode.
2.2  Synchronization of TeDRX timer
Sync error is observed in [1] as the retransmissions on the air-interface and there might be a significant time difference between the UE and the NW. The significant sync error may result in UE’s missing the paging message. In addition, it is suggested to introduce a “timestamp” to solve this problem [1], the RNC includes a “timestamp” to indicate the UE the time to start the TeDRX timer. But this solution may bring RAN modifications, resulting in the timer based eDRX solution no longer RAN transparent.
Considering that the sync error is mainly introduced by retransmissions on the air-interface. As shown in figure 1, the UE starts the TeDRX timer some time later than the SGSN. The SGSN sends the paging message in the PTW according to its TeDRX timer, the RNC uses regular DRX cycle mechanism to determine the Paging Occasions (POs) when receiving the paging message from the SGSN. Because of multiple Paging Occasions (PO) configured in the PTW (NPTW), the UE would not miss the complete paging window. Usually in our current understanding 2~4 could be reasonable for NPTW, assuming a legacy DRX cycle of 1.28 second, this would imply a PTW size of 2.5 – 5 seconds. Which means the UE can tolerate the sync error up to 5 second but will not miss the paging message. If the legacy DRX cycle is configured larger, the UE can tolerate even longer sync error.
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Figure 3

As shown in figure3, the maximum transmission delay of RRC CONNECTION RELEASE message composes the main part of sync error. According to TS25.331 [2], this message is transmitted using UM mode in RLC-SAP, and UTRAN may transmit several times to increase the probability of proper reception of the message by the UE, the number of repeated messages and the interval between the messages is a network option. Usually, the transmission delay is about 1sec under worse coverage.
So according to the above analysis, the paging missing problem brought by sync error can be overcome by multiple Paging Occasions (PO) configured in the PTW, thus additional  “timestamp” is not needed.
Observation 1: Sync error can be recovered as Multiple Paging Occasions (PO) is configured in the paging window.
3 Conclusion

In this contribution, we give further considerations for timer based eDRX solution for Idle mode, and kindly ask RAN2 to discuss and agree the following proposals and observations:
Proposal 1: It is proposed that the TeDRX timer starts when UE enters Idle mode.
Observation 1: Sync error can be recovered as Multiple Paging Occasions (PO) is configured in the paging window.

4 Reference

[1]  R2-153540, eDRX solution in Idle mode, Ericsson.
[2]  TS25.331 v 12.6.0.
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