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Discussion and decision
1 Introduction

In RAN2#107bis meeting, following agreements were made regarding RRC_INACTIVE state for eMTC.
· For eMTC when connected to 5GC: 
· The Rel-15 suspension/ resumption procedure to/from RRC_INACTIVE applies.


· eMTC UEs in RRC_INACTIVE monitor RAN initiated paging and CN initiated paging via I-RNTI and 5G-S-TMSI respectively.

· Upon reception of CN paging in RRC_INACTIVE, eMTC UE moves to RRC_IDLE without suspension.

· For eMTC, ran-PagingCycle is extended with values rf512 and rf1024.

· The RNA configuration and RNA update procedure in Rel-15 RRC_INACTIVE apply to eMTC.

· The resume cause ‘ran-Update’ is applicable to eMTC UEs connected to 5GC that support RRC_INACTIVE.

· IDLE mode cell selection/reselection criteria and measurement rules also apply in RRC_INACTIVE state for eMTC UEs connected to 5GC.

· Neighbouring cell relaxed monitoring is also applicable in RRC_INACTIVE state for eMTC UEs connected to 5GC.

· Indication in SIB2-BR to indicate that the eNB supports RRC_INACTIVE can be implicit.

· If a UE in RRC_INACTIVE moves to an eNB that does not support RRC_INACTIVE, the UE enters RRC_IDLE, i.e. not suspended state.

· No additional capability is needed to indicate support for short extended DRX operation in RRC_INACTIVE state.

· EDT is not supported in RRC_INACTIVE in Rel-16.
In this contribution, we discuss the remaining issue, i.e., use of extended DRX cycle in RRC_INACTIVE.
2 Discussion
In RAN2#105bis, it was agreed that a UE in RRC_IDLE (when connected to 5GC) can also support the IDLE mode eDRX (i.e., eDRX cycle and PTW length) which is negotiated with AMF. The 5G-S-TMSI is used as input for Hash ID to calculate PH and PTW_start. In addition, the systemInfoModification-eDRX is commonly used in paging messages for both EPC and 5GC to notify this UEs using eDRX about a SI change. 
If the UE also supports the RRC_INACTIVE state and network moves UE to the RRC_INACTIVE state, the UE will monitor the paging based on RAN-based paging DRX cycle and IDLE mode eDRX is not used as UE’s NG connection to the network is maintained. Therefore, DL data is buffered in the ng-eNB.

It is to note that UE also monitors CN initiated paging in addition to RAN initiated paging when in RRC_INACTIVE. However, when CN paging is initiated in RRC_INACTIVE, then certainly there is mis-match on RRC state between UE and AMF, i.e., the AMF will initiate CN paging only when it assumes UE is no longer in RRC_INACTIVE state due to reason such as network reset which the UE is not aware of. In this case, if UE was configured with IDLE mode eDRX, then the CN paging may be initiated only when UE’s PTW has not expired. Therefore, it indicates that when UE is monitoring the both CN and RAN paging using RAN-based paging DRX cycle in RRC_INACTIVE, UE is indeed not required to monitor the CN paging during UE’s IDLE mode eDRX sleep period.

Observation 1. When UE is in RRC_INACTIVE (monitoring both RAN and CN paging) but if UE is also configured with IDLE mode eDRX, CN-initiated paging may not be sent when IDLE mode eDRX PTW has expired.

From UE side, there is no added complexity in monitoring both RAN initiated paging and CN initiated paging. It is because, when UE receives a paging record list, if it’s I-RNTI is present, then it is RAN initiated paging. There is no added complexity to again check if it’s 5G-S-TMSI (in addition to I-RNTI) is present in the paging record list as this is just offline processing.

Observation 2. There is no additional UE’s complexity in checking only I-RNTI vs checking both I-RNTI and 5G-S-TMSI in the paging record list.

Additionally, it is possible that the AMF may send the CN paging close to the end of the PTW. However, RAN may not be able to deliver the paging before the end of PTW due to congestion in paging channel. Therefore, it is beneficial that the ng-eNG at least can try to send the CN paging even if IDLE mode eDRX PTW is expired because UE will still be reachable if UE is in RRC_INACTIVE state. We understand network needs not to send CN paging if IDLE mode eDRX PTW has expired as the ng-eNB is also aware that UE is configured with IDLE mode eDRX. The information for which is provided to ng-eNB in RRC INACTIVE assistance information by AMF, but we see no additional complexity to monitor the both RAN and CN paging if UE is in RRC_INACTIVE. If UE receives the CN initiated paging at any point while in RRC_INACTIVE, UE initiates the NAS recovery process.

Proposal 1. As long as UE is in RRC_INACTIVE, the UE monitors both RAN-initiated and CN-initiated paging even when the UE is also configured with IDLE mode eDRX.

In RAN2#106 meeting, it is agreed that short eDRX cycles are supported in RRC_INACTIVE state. RAN2 has made also the following agreement in RAN2#105bis:
· RRC_CONNECTED Mode extended long DRX cycle, e.g. 5.12 and 10.24 sec, is supported for eMTC connected to 5GC. FFS whether new optional UE capability is required.

Similarly, the short extended DRX cycle of 5.12 and 10.24 seconds can be supported without NAS impact. 
In RAN2#107bis, it is also agreed that the ran-PagingCycle is extended with values rf512 and rf1024. However, in RRC_INACTIVE state, the paging DRX cycle “T” is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, and the default paging cycle but if a UE specific extended DRX value of 5.12s is configured by upper layers, paging DRX cycle “T” is set to 5.12 as mentioned in TS 36.304.

-
T: DRX cycle of the UE. Except for NB-IoT, if a UE specific extended DRX value of 512 radio frames is configured by upper layers according to 7.3, T =512. Otherwise, T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied. UE specific DRX is not applicable for NB-IoT. In RRC_INACTIVE state, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, and the default paging cycle, if allocated by upper layers.
Similar to the case when UE specific DRX cycle is configured to 5.12s, the paging DRX cycle T can be set to the value of extended DRX cycle, if configured by upper layers, regardless of value of UE specific paging cycle or RAN paging cycle or UE specific paging cycle. There is no need to introduce RAN based paging time window (PTW) for the short eDRX. If UE is required to be more reachable within the extended DRX cycle (i.e., multiple Pos within 5.125s or 10.24s extended paging DRX cycle), then it is better for network just to configure the existing RAN-based paging DRX cycle (i.e., not configure extended paging DRX cycle).
Proposal 2. When the short extended DRX cycle of 5.12s or 10.24s is configured by ng-eNB, the paging DRX cycle “T” (to monitor both the RAN paging and CN paging) is set to that value of short extended DRX cycle while UE is in RRC_INACTIVE (instead of selecting the shortest of the configured ones).

3 Conclusion

The observations captured are the following:
Observation 1.
When UE is in RRC_INACTIVE (monitoring both RAN and CN paging) but if UE is also configured with IDLE mode eDRX, CN-initiated paging may not be sent when IDLE mode eDRX PTW has expired.
Observation 1.
There is no additional UE’s complexity in checking only I-RNTI vs checking both I-RNTI and 5G-S-TMSI in the paging record list.

The proposal captured are the following:
Proposal 1.
As long as UE is in RRC_INACTIVE, the UE monitors both RAN-initiated and CN-initiated paging even when the UE is also configured with IDLE mode eDRX.
Proposal 2.
When the short extended DRX cycle of 5.12s or 10.24s is configured by ng-eNB, the paging DRX cycle “T” (to monitor both the RAN paging and CN paging) is set to that value of short extended DRX cycle while UE is in RRC_INACTIVE (instead of selecting the shortest of the configured ones).


