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Discussion and decision
1 Introduction

This contribution addresses open aspects related to the RAN specification of extended DRX solution in idle mode considering RAN2#91bis agreements, SA2 inputs [1] and email discussion [91bis#30] [2].
2 Discussion

2.1 Paging transmission window for paging reliability
SA2 agreed that paging time window (PTW) is configured by NAS to the UE [1], the UE knows for how long the network might repeat the paging message within the I-eDRX cycle in the corresponding legacy PO/PF. If the PTW is set differently per UE, it is beneficial if the UE could also suggest its desirable value for the network to also take into consideration depending on its re-synchronization capabilities; therefore the MME could store the PTW information as a value defined per UE or as a value defined for the whole network. The PTW could potentially be used by (a) the UE and MME, or (b) by the UE, eNB and MME, considering the following aspects:

· a) The PTW is known only by UE and MME. This approach would rely that the paging repetitions are always triggered only by MME, within the PTW and across different I-eDRX cycles. The advantage is that this would be aligned with the eNB expected behaviour today upon receiving a S1-AP paging indication (as indicated in TS 36.413 "For each cell that belongs to any of the TAs indicated in the List of TAIs IE, the eNB shall generate one page on the radio interface"). On the other hand, in order to have smaller PTW and not to have UEs in legacy idle mode for long time, the MME may need to retransmit the paging message quickly  than is typical for legacy UEs (e.g. a shorter paging retransmission timer than typical today). 
· The PTW is known by UE, eNB and MME. The MME could indicate to the eNBs the PTW every time that the UE needs to be paged. This way, the eNB could also decide in which PO/PF to page the UE (e.g. based on the PTW length, network load, etc) and whether to repeat the paging message or not over the air within the remaining time of the PTW. The disadvantage is that this would impact existing eNB behaviour, as previously explained. Thinking that not all eNBs might implement this paging retransmission over the radio interface; the MME could know (e.g. through S1-AP configuration information) whether the eNB supports the repetition of paging for a UE within the PTW and based on that adjust its behaviour. The advantage is that if the eNB does not support it, the MME could take the role to trigger those paging repetitions within the PTW, understanding that it might not be optimum from S1 signaling point of view. On the other hand, this mechanism would also allow the MME to send the paging indication to larger number of eNBs if the UE did not establish the RRC connection after certain time within the PTW. Note that in this approach the MME may need to use a new S1 paging cancellation procedure to stop the paging repetitions for a UE that has already responded to the paging message.

Proposal 1. To discuss if the eNB is allowed to also trigger multiple paging transmissions to be sent over the radio interface to a certain UE within the PTW of the I-eDRX.

2.2 UE mobility accross cells with different I-eDRX support
I-eDRX functionality is configured via NAS signaling assuming that MME and UE support it; however, it also requires that the eNB supports it, i.e. the H-SFN. On this regard, if cells within a TAU have different support configuration of the I-eDRX functionality, it would be important to confirm the expected UE behaviour. In that scenario, when a UE configured to use I-eDRX in a cell camps in another cell that does not support it, the UE would behave as legacy (i.e. uses legacy DRX cycle), ignoring the I-eDRX configuration but still maintaining it in case it reselects to another cell that does support I-eDRX.  
Proposal 2. When a UE configured to use I-eDRX, reselects a cell that does not support I-eDRX, it behaves as legacy, i.e. uses legacy idle DRX cycle, maintaining the I-eDRX configuration settings, in case it reselects back to another cell that does support I-eDRX. 

2.3 UE behaviour during I-eDRX sleep period
Extended DRX cycle solution primarily reduces UE power consumption for devices with infrequent traffic that need to be reachable for MT data with certain delays in the order of several minutes to an hour. Therefore, while a UE is in the sleep period of the I-eDRX, the cell re-selection and RRM mechanisms could be left up to UE implementation. Moreover, the UE could be allowed to turn off all AS activities, leaving up to each UE implementation the decision of which layer, i.e. AS or NAS, would control the timer that triggers when to wake up the UE within the I-eDRX cycle. In some way, I-eDRX could be considered similar to PSM; however, the UE might need to wake up with enough time to receive SI and/or perform cell re-selection, if it is applicable. 

Proposal 3. To leave it up to UE implementation whether any AS action is required while UE is in extended DRX sleep period (similarly to PSM definition).

Exemplary update to TS 36.304: 
“When NAS indicates that PSM or I-eDRX inactive time starts, the AS configuration (e.g. priorities provided by dedicated signalling and logged measurements) is kept, all running timers continue to run but the UE need not perform any idle mode tasks. If a timer expires while the UE is in PSM or I-eDRX inactive time, it is up to UE implementation whether it performs the corresponding action immediately or the latest when PSM or I-eDRX inactive time ends. When NAS indicates that PSM or I-eDRX inactive ends, the UE shall perform all idle mode tasks.”
3 Conclusion

This contributions analyses open aspects related to eDRX and proposes the following:
Proposal 1.
To discuss if the eNB is allowed to also trigger multiple paging transmissions to be sent over the radio interface to a certain UE within the PTW of the I-eDRX.
Proposal 2.
When a UE configured to use I-eDRX, reselects a cell that does not support I-eDRX, it behaves as legacy, i.e. uses legacy idle DRX cycle, maintaining the I-eDRX configuration settings, in case it reselects back to another cell that does support I-eDRX.
Proposal 3.
To leave it up to UE implementation whether any AS action is required while UE is in extended DRX sleep period (similarly to PSM definition).
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