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Introduction
One new objective to improve latency by introducing UE specific DRX in NB-IoT was added to Rel-16 WIDs item on additional enhancements for NB-IoT at RAN#85 [1]:
Improved latency:
Specify support of UE specific DRX and consider expanding the current DRX range [RAN2, SA2, CT1]

In the last RAN2#109e meeting, the following agreements on UE specific DRX in NB-IoT were made [2]:
	Agreements of RAN2#103bis
For both option 1 and option 2, a SIB indication is needed at least for enabling/disabling the use of UE specific DRX for NB-IoT accessing EPC.
Indicate in the Reply LS to SA2 that both options are feasible from RAN2 point of view.
Indicate in the Reply LS to SA2 that RAN2 has a preference for Option 2.
FFS value range for NB-IoT.
FFS: 320ms, 640ms, 1280ms, 2560ms, 5120ms and 10240ms are supported for UE specific DRX cycle in NB-IoT cell, for both EPS and 5GS.
Reply CT1 LS to inform the values for UE specific DRX cycle in NB-IoT cell are FFS.




The value range of UE specific DRX cycle in NB-IoT is still FFS as there was technical concern on the support of smaller values (e.g. 320ms and 640ms). The following email discussion was assigned to identify RAN2 issues created by shorter DRX cycles that cannot be solved:
[Post109e#15][NBIOT] UE specific DRX: DRX cycle values (Sequans)
      Scope: Identify the RAN2 issues created by shorter DRX cycles that cannot be solved.
      Intended outcome: report to next meeting

This contribution focuses on the FFS according to the outcome of email discussion [Post109e#15].
Discussion
The motivation of email discussion [Post109e#15] is to identify RAN2 issues created by shorter DRX cycles (320ms and 640ms in the FFS) that cannot be solved, if any. According to the comments in the email discussion, it is clear that no critical RAN2 issue which cannot be solved was identified:
· Section 2.1 for PO timing jitter and section 2.2 for transmission blocking:
· 8 out of 10 companies think the issues only exist for certain deployment or configuration
· 9 out of 10 companies think the issues can be addressed by NW implementation or solution proposed in the email discussion.

· Section 2.2 for load balancing:
· 9 out of 10 companies think the issue is not critical
· 9 out of 10 companies think the issue can be addressed by NW implementation or solution proposed in the email.

· Section 2.4 for CSS overlapping:
· 8 out of 10 companies think the issue only exists for certain deployment or configuration
· 8 out of 10 companies think the issue can be addressed by NW implementation or solution proposed in the email.
Observation: No critical issue was identified in email discussion [Post109e#15] if UE specific DRX cycle values 320ms and 640ms are introduced

Based on the observation, considering that it was clear majority view on supporting 320/640ms in the last RAN2#109e meeting [4], it is proposed to support the following values for UE specific DRX cycle in NB-IoT cell, for both EPS and 5GS:
320ms, 640ms, 1280ms, 2560ms, 5120ms and 10240ms
Proposal: 1: UE-specific DRX cycle values 320ms, 640ms, 1280ms, 2560ms, 5120ms and 10240ms are supported in NB-IoT for both EPS and 5GS.

For most of the issues in email discussion [Post109e#15], it is majority view that the issues only exist for certain deployment or configuration. Thus, we think SIB indication is needed so that the NW/operator can enable/disable the use of UE specific DRX according to the deployment and targeted use cases. 
It has been agreed in the last meeting that SIB indication is needed for EPS. We propose to introduce SIB indication also for 5GS.
Proposal: 2: Introduce an indication in SIB to enable/disable the use of UE specific DRX cycles in NB-IoT for 5GS (similar to EPS).

CT1 has sent LS [5] on UE specific DRX in the last meeting to ask RAN2 to feedback on the values for UE specific DRX cycle:
	Additionally, CT1 would like to receive feedback on the following questions to decide the NAS part of the solution to pursue:
· Question to RAN2: What values shall be supported for UE specific DRX for NB-IoT?

To RAN2 and RAN3:
ACTION: 	CT1 kindly asks RAN2 and RAN3 to answer the questions above.



Considering that RAN3 also needs to add 5120ms and 10240ms in S1 paging message, we think RAN2 should send LS to CT1 and RAN3 according to Proposal 1.
Proposal 3: Send a LS to CT1 and RAN3 to inform them about the UE specific DRX cycle values introduced for NB-IoT for both EPS and 5GS.

RRM requirements for 320ms and 640ms DRX cycles were also discussed in email discussion [Post109e#15]. All companies think that RRM requirements may need to be updated by RAN4 and most companies agree to send LS to RAN4.
Proposal 4: Send a LS to RAN4 to inform them about the UE specific DRX cycle values introduced for NB-IoT for both EPS and 5GS and ask to update RRM requirements, if needed.

Conclusion
In this document, we have discussed the FFS for UE specific DRX in NB-IoT. Corresponding observation and proposals are listed as follows:
Observation: No critical issue was identified in email discussion [Post109e#15] if UE specific DRX cycle values 320ms and 640ms are introduced

Proposal: 1: UE-specific DRX cycle values 320ms, 640ms, 1280ms, 2560ms, 5120ms and 10240ms are supported in NB-IoT for both EPS and 5GS.
Proposal: 2: Introduce an indication in SIB to enable/disable the use of UE specific DRX cycles in NB-IoT for 5GS (similar to EPS).
Proposal 3: Send a LS to CT1 and RAN3 to inform them about the UE specific DRX cycle values introduced for NB-IoT for both EPS and 5GS.
Proposal 4: Send a LS to RAN4 to inform them about the UE specific DRX cycle values introduced for NB-IoT for both EPS and 5GS and ask to update RRM requirements, if needed.

Draft LSes related to proposals 3 and 4 are provided in [6] and [7].
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