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1. Introduction
With regard to eDRX support for RRC_INACTIVE, the followings were agreed at RAN2 #113bis-e [1].
1.	RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN).
2.	At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different (FFS for PTW, e.g. length and starting point, when eDRX cycles are longer than 10.24s).
3.	RAN2 assumes that CN provides necessary assistance information on eDRX config for RRC_IDLE to RAN (e.g. reusing eDRX config defined in “CN Assistance Information for RRC INACTIVE IE” for E-UTRA/5GC).
4.	eDRX feature, including the related parameters (i.e. PH, PTW. H-SFN) and corresponding paging operation defined for E-UTRA/5GC is used as baseline to enable eDRX >10.24sec for both RRC_IDLE and RRC_INACTIVE in NR/5GC.
5.	RAN2 confirms that CN paging and RAN paging use the same paging frame offset and first PDCCH monitoring occasion in PO, which are configured by RAN without involvement of CN.
According to the meeting agenda for this meeting, only the FFS point (underlined part) and the minimum eDRX cycle are to be discussed, if time is allowed. Hence, this paper focuses on these open issues.
2. Discussion
2.1. PTW length and starting point for RRC_INACTIVE
In the last meeting, RAN2 agreed that the eDRX cycle can be different between RRC_IDLE and RRC_INACTIVE. One of the potential usages of the different eDRX cycle is to envisage the network strategy how to utilise these two states. The network asks the UE to go RRC_IDLE, if subsequent data transaction from/to UE is not expected for a while. Thus, the UE can save its power consumption by configuring the longer eDRX cycle. In contrast, if the UE is likely to transmit or receive data in a short time, the network askes the UE to go RRC_INACTIVE. By configuring the short eDRX cycle, the UE is able to respond to the paging quickly and can reduce the call setup latency. 
From these viewpoints, the next point in question is whether the start point and/or the length of PTW should be the same or different between RRC_IDLE and RRC_INACTIVE and the rationale to do so. In case of RRC_IDLE, the network may wish to apply the longer PTW to make sure that the UE can receive the paging message at that instance. If the paging message is lost, the network has to wait for the next Paging Hyper-frame (PH). In case of RRC_INACTIVE, the network may wish to apply the shorter PTW so that the UE can sleep outside the PTW as much as possible. Even though the UE misses the paging message, the UE can try to receive at the next PH that comes in a short time due to the short eDRX cycle. In this case, there seems a motivation to support different PTW length. 
Another aspect to be noted is the fact that a UE in RRC_INACTIVE monitor both CN paging and RAN paging. eDRX for RRC_IDLE is applied for the CN paging, whilst eDRX for RRC_INACTIVE is applied for the RAN paging. Even though the eDRX cycle is different between the two RRC states, there is a case that the PH is the same, as illustrated in Figure 2.1-1. In this case, if the occasion of PTW is different between the two RRC states, the UE has to wake up and monitor the paging message twice in the same PH, as in the right side of Figure 2.1-1. On the other hand, if the occasion of PTW is the same or overlapped, as illustrated in the left side of Figure 2.1-1, the UE wakes up once and can monitor both RAN paging and CN paging within the overlapped PTW. From the UE power saving perspective, the same or overlapped PTW has an advantage. Nonetheless, it is up to how often a PH for the two RRC states coincides with each other. If the gap of the eDRX cycle is larger between the two states, it is less likely to occur, whilst the smaller gap of the eDRX cycle results in occurring frequently. Therefore, the followings can be observed.



Figure 2.1-1:	PTW occasion for RRC_IDLE and RRC_INACTIVE
Observation 1:	As for the rationale to support different eDRX cycles, there seems an advantage of supporting 					different PTW between RRC_IDLE and RRC_INACTIVE.
Observation 2:	When a PH for RRC_IDLE coincides with the one for RRC_INACTIVE, for the UE power saving 				point of view, it is desirable that the occasion of PTW is the same or overlapped between 						RRC_IDLE and RRC_INACTIVE.
Observation 3:	The gain of the overlapped PTW occasion hinges on how often a PH coincides, which is up to 					eDRX cycles for RRC_IDLE and RRC_INACTIVE.
From these observations, it is sensible that the specification allows NW to decide how the PTW occasion is configured for RRC_IDLE and RRC_INACTIVE, based on their chosen parameters and operation policy. Therefore, the followings are proposed.
Proposal 1:	PTW length and starting point can be different or same for RRC_IDLE and RRC_INACTIVE.
Proposal 2:	When a PH for RRC_IDLE coincides with the one for RRC_INACTIVE, it is up to NW 					implementation whether PTW is overlapped or not between RRC_IDLE and 								RRC_INACTIVE within the PH.
2.2. Minimum value of eDRX cycle
[bookmark: _GoBack]In the last meeting, the minimum value of eDRX cycle was discussed, but did not conclude, since company views were split for two candidates, i.e. 2.56 sec vs 5.12 sec [2]. The main issue in question is to meet the requirement of ETWS/CMAS (e.g. within 4 sec) while eDRX is being configured. Given that one of the potential use cases for RedCap UEs is wearable devices and it is likely that support of ETWS/CMAS is deemed as necessary for wearable devices, RedCap UEs should be able to meet the ETWS/CMAS requirement. The eDRX cycle of 2.56 sec enables to meet the ETWS/CMAS requirement as well as enabling power saving. Furthermore, RedCap UEs could also be used for the other scenarios in the market, e.g. automotive vehicles. Both ETWS/CMAS and power saving are key factors for automotive vehicles, as well. As discussed in the recent meetings, if the network wishes to use the DRX cycle of 2.56 sec, the existing paging DRX can be used. On the other hand, the existing network may have already used the DRX cycle of 1.28 sec, which is defined as a default parameter in [3]. If so, there could also be a deployment policy that the network wish to continue to use the current DRX cycle for the legacy UEs. In that case, the minimum eDRX cycle of 2.56 sec can meet the requirement for RedCap UEs, whilst the network operation for the legacy UEs can be kept as today. Therefore, the following is proposed.
Proposal 3:	The minimum value of the eDRX cycle is 2.56 sec for both RRC_IDLE and RRC_INACTIVE.
3. Summary and proposal
This paper discussed on the open issues about PTW and eDRX cycles. In summary, the followings were proposed.
Proposal 1:	PTW length and starting point can be different or same for RRC_IDLE and RRC_INACTIVE.
Proposal 2:	When a PH for RRC_IDLE coincides with the one for RRC_INACTIVE, it is up to NW 					implementation whether PTW is overlapped or not between RRC_IDLE and 								RRC_INACTIVE within the PH.
Proposal 3:	The minimum value of the eDRX cycle is 2.56 sec for both RRC_IDLE and RRC_INACTIVE.
4. References
[1] R2-2104701, “RAN2#113bis-e Meeting Report,” ETSI MCC.
[2] R2-2104367, “Summary of offline 101 - [REDCAP] eDRX cycles - second round,” Intel Corporation.
[3] TS 38.508-1 v16.7.0, “User Equipment (UE) conformance specification; Part 1: Common test environment,”


3

image1.emf
H-SFN #0 H-SFN #1 H-SFN #2 H-SFN #3 H-SFN #4 H-SFN #5 H-SFN #6 H-SFN #7 H-SFN #8 H-SFN #9 H-SFN #10H-SFN #11

...

H-SFN #0 H-SFN #1 H-SFN #2 H-SFN #3 H-SFN #4 H-SFN #5 H-SFN #6 H-SFN #7 H-SFN #8 H-SFN #9 H-SFN #10H-SFN #11

...

eDRX cycle for RRC_INACTIVE (2 hyper-frames)

eDRX cycle for RRC_IDLE (3 hyper-frames)

SFN #0 SFN #1 SFN #1023

... ...

PTW for inactive

SFN #0 SFN #1 SFN #1023

... ...

PTW for idle


Microsoft_Visio___.vsdx
H-SFN #0
H-SFN #1
H-SFN #2
H-SFN #3
H-SFN #4
H-SFN #5
H-SFN #6
H-SFN #7
H-SFN #8
H-SFN #9
H-SFN #10
H-SFN #11
...
H-SFN #0
H-SFN #1
H-SFN #2
H-SFN #3
H-SFN #4
H-SFN #5
H-SFN #6
H-SFN #7
H-SFN #8
H-SFN #9
H-SFN #10
H-SFN #11
...
eDRX cycle for RRC_INACTIVE (2 hyper-frames)
eDRX cycle for RRC_IDLE (3 hyper-frames)
SFN #0
SFN #1
SFN #1023
...
...
PTW for inactive
SFN #0
SFN #1
SFN #1023
...
...
PTW for idle



image2.emf
H-SFN #0 H-SFN #1 H-SFN #2 H-SFN #3 H-SFN #4 H-SFN #5 H-SFN #6 H-SFN #7 H-SFN #8 H-SFN #9 H-SFN #10H-SFN #11

...

H-SFN #0 H-SFN #1 H-SFN #2 H-SFN #3 H-SFN #4 H-SFN #5 H-SFN #6 H-SFN #7 H-SFN #8 H-SFN #9 H-SFN #10H-SFN #11

...

eDRX cycle for RRC_INACTIVE (2 hyper-frames)

eDRX cycle for RRC_IDLE (3 hyper-frames)

SFN #0 SFN #1 SFN #1023

... ...

PTW for inactive

SFN #0 SFN #1 SFN #1023

... ...

PTW for idle


Microsoft_Visio___1.vsdx
H-SFN #0
H-SFN #1
H-SFN #2
H-SFN #3
H-SFN #4
H-SFN #5
H-SFN #6
H-SFN #7
H-SFN #8
H-SFN #9
H-SFN #10
H-SFN #11
...
H-SFN #0
H-SFN #1
H-SFN #2
H-SFN #3
H-SFN #4
H-SFN #5
H-SFN #6
H-SFN #7
H-SFN #8
H-SFN #9
H-SFN #10
H-SFN #11
...
eDRX cycle for RRC_INACTIVE (2 hyper-frames)
eDRX cycle for RRC_IDLE (3 hyper-frames)
SFN #0
SFN #1
SFN #1023
...
...
PTW for inactive
SFN #0
SFN #1
SFN #1023
...
...
PTW for idle



