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1. Introduction
For the extended DRX cycle in idle mode, RAN2 reached some agreements in last meeting on the details of the H-SFN based paging as noted in [1]. To make progress on the remaining controversial issues (such as the formula for PH, the paging window configuration, the SI update and so on), RAN2 has arranged an email discussion [2]. Beside these issues, the basic question on how the UE determine the DRX cycle for use in Idle mode is still not crystal clear. This issue would have impact on the TS 36.304 and hence in this contribution we try to fix this issue.
2. Discussion
2.1 The determination of the extended DRX cycle for use
According to SA2’s specification [3], UE will negotiate the use of eDRX cycle with MME over NAS signalling, and MME is responsible for deciding whether the UE can use the eDRX cycle and also providing its corresponding length. Considering that in legacy DRX, the DRX cycle is determined by the shortest of the UE specific DRX value from NAS layer and a default DRX value broadcast in system information, RAN2 discussed for eDRX whether RAN also need to broadcast any I-eDRX related information (e.g. default eNB specific I-eDRX cycle or maximum eNB specific I-eDRX or I-eDRX support). The conclusion is “not to define a default I-eDRX cycle value per eNB; to support implicit I-eDRX support indication through the inclusion of H-SFN”. With this conclusion, it seems to imply that the UE’s AS layer needs to read the SIB 1 to check whether the serving eNB can support the eDRX when determining the eDRX cycle for use. However, we don’t think this AS check is necessary considering that:
1) According to the SA2’s CR [4], after receiving the UE’s request on the use of eDRX cycle, the MME will check the eNB’s capability on the eDRX support. If the eNB couldn’t support eDRX operation, the MME will not accept the UE requested eDRX cycle but provide a DRX cycle that the eNB can support. So the eDRX cycle negotiation via NAS signalling has already taken the eNB’s support into consideration. 

2) In case that the eNB can just support two I-eDRX values, i.e. 5.12s and 10.24s, it’s not necessary for the eNB to broadcast the H-SFH information. In this case, the AS layer check could even cause the UE to be misleading. 
So, based on the above observations, we propose that 

Proposal 1: the UE shall use the extended DRX cycle as long as its NAS layer configures one.
2.2 The determination of the legacy DRX cycle for use
In RAN2#90, it was agreed that once the UE wakes up the UE determines the PF/PO based on the legacy DRX cycle. Furthermore, in the email discussion [2], the issue on whether any of the legacy DRX cycle values or just a subset of the values can be allowed is raised. There seems no objection to allow any of the legacy DRX cycle values. However, one possible controversial issue as raised in [5] is whether the same legacy DRX cycle value should be used for all the cells for a certain UE.
In [5], it is observed that same legacy DRX cycle shall be used for calculating PF/PO within the PH for all cells within a tracking area, otherwise the UE may miss PF/PO of both the cells when it is moving from one cell to another cell. However, we don’t think this requirement is necessary considering that
1) Even the UE uses same legacy DRX cycle for all the cells within a TA, the UE could still miss its PF/PO when it is moving between cells. Figure 1 illustrate such a possible case assuming the UE’s legacy DRX cycle used in both Cell A and Cell B is 64ms, the time difference between Cell A and Cell B is 2s and the PTW length is 1.28s. (Note: as described in [3], the PTW is the time length that the UE is assumed reachable for paging after first paging occasion.)
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Figure 1 PF with same legacy DRX cycle across cells
2) To avoid the PF/PO missing in case of mobility, the MME can configure a suitable PTW length by taking into account a) the time difference between eNBs and b) the UE’s legacy DRX cycle. Then even if the UE uses different legacy DRX cycle in different cell, it could be reachable when it is moving between the cells. Such an example is illustrated in Figure 2 assuming that UE’s legacy DRX cycle used in Cell A and Cell B are 128ms and 64ms, the time difference between Cell A and Cell B is 2s and the PTW length is 2.56s.
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Figure 2 PF with different legacy DRX cycle across cells
So, based on the above analysis, we propose that 

Proposal 2: The DRX cycle used to calculate the PF/PO within a PH is determined as in legacy paging procedure, i.e. the shortest of the UE specific DRX value if allocated by upper layer and a default DRX value broadcast in system information.
3. Conclusion

In this contribution, we discuss how the UE determine the DRX cycle for use in Idle mode and propose that
Proposal 1: the UE shall use the extended DRX cycle as long as its NAS layer configures one.

Proposal 2: The DRX cycle used to calculate the PF/PO within a PH is determined as in legacy paging procedure, i.e. the shortest of the UE specific DRX value if allocated by upper layer and a default DRX value broadcast in system information
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