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1 Introduction
In RAN2 115-e meeting, the following agreements were made about e-DRX [1]:
Agreements:

1. When IDLE eDRX cycle is longer than 10.24s, PH calculation formula defined in LTE is re-used, i.e. 


PH_CN:  H-SFN mod TeDRX,_CN,H= (UE_ID_H mod TeDRX_CN,H)


-  where TeDRX_CN,H is equal to IDLE eDRX cycle.

2.
When IDLE eDRX cycle is longer than 10.24s, CN PTW_end calculation formula defined in LTE is re-used, i.e. 


PTW_end is radio frame satisfying SFN = (PTW_start + L*100 - 1) mod 1024, 


- where L is PTW length configured by upper layers.

3.
For RRC_IDLE UE, when eDRX cycle is no longer than 10.24s, T is determined by IDLE eDRX cycle. When eDRX cycle is longer than 10.24s, during the CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, and default paging cycle.

4.
For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and Inactive eDRX cycle is not configured, during CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, RAN paging cycle and default paging cycle.

5.
For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and Inactive eDRX cycle is no longer than 10.24s, outside CN PTW, T is determined by INACTIVE eDRX cycle.

Agreements via email - from offline 105 second round:

1. RAN2 considers the configuration as an invalid case, where INACTIVE eDRX cycle is configured but IDLE eDRX cycle is not configured. FFS whether to capture this restriction in RAN2 spec.

2. RAN2 considers the configuration as invalid case, where INACTIVE eDRX cycle is longer than IDLE eDRX cycle. FFS whether to capture this restriction in RAN2 spec.

3. The maximum PTW length is 40.96s when IDLE eDRX cycle is longer than 10.24s.

4. The minimum PTW length is 1.28s and the step length/granularity of PTW length is 1.28 when IDLE eDRX cycle is longer than 10.24s.

5. Introduce an additional new IE for INACTIVE eDRX to contain all values of INACTIVE eDRX cycles (also include values >10.24, if agreed in future).

6. For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is no longer than 10.24s, T is determined by the shortest of IDLE eDRX cycle and INACTIVE eDRX cycle.

7. For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is no longer than 10.24s, during CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, INACTIVE eDRX cycle and default paging cycle.

8. eDRX feature is optional for any UE (including RedCap and non-RedCap UEs).

Agreements via email - from offline 105 third round 

1. eDRX is optional for any gNB (either supporting RedCap or not), which means it is up to gNB implementation whether to support eDRX
Working Assumption:

2. When IDLE eDRX cycle is longer than 10.24s, CN PTW_start calculation formula defined in LTE is re-used as the baseline, as below. FFS whether CN PTW_start position could be configurable by network and in case which node decides the N value. Note: this formula would be revisited if INACTIVE eDRX cycle can be above 10.24s


PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:



SFN = 1024/N* ieDRX, where



ieDRX = floor(UE_ID_H /TeDRX,H) mod N


FFS N = 4 or 8, FFS if N can take other values
Agreements online:

1. For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, FFS which option below is adopted for paging monitoring:


Option 1: T is determined by the shortest of RAN paging cycle, IDLE eDRX cycle, and default paging cycle.


Option 2: T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.
2. For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, outside CN PTW, FFS which option below is adopted for paging monitoring:


Option 1: T is determined by the shortest of RAN paging cycle and default paging cycle.


Option 2: T is determined by RAN paging cycle.
In this contribution, we give some views on the remaining issues on how e-DRX works for Redcap Devices.
2 Discussion
2.1 Remaining issues on how e-DRX works for RRC INACTIVE
RAN2 has decided to support for extended DRX for Redcap UEs and during the previous meetings has reached the consensus on UE’s behaviours of different configurations of idle mode e-DRX cycles and inactive mode e-DRX cycles. The remaining issues are for the cases of idle mode e-DRX cycles is no longer than 10.24s with inactive mode e-DRX cycle is not configured and idle mode e-DRX cycles is longer than 10.24s with inactive mode e-DRX cycle is not configured (FFS UE’s behaviour outside CN PTW).
For the first case, the opponents raise concerns that the UE can miss SI change notification if the default paging cycle is not involved. In our understanding this should not be an issue since we have agreed that the UE with a 5.12s DRX UE-specific paging cycle follows this DRX cycle even when the default paging cycle is shorter. Also, we noticed that this issue as well as the second one have already been discussed in LTE as captured in TS 36.304, 7.1, thus we would like to take the LTE way as the baseline if no serious problem is found.
	In RRC_INACTIVE state if extended DRX is configured by upper layers according to 7.3:

-
If a UE specific extended DRX value of 512 radio frames is configured, T is determined by the shortest of the RAN paging cycle, if configured, and 512 radio frames.
-
If a UE specific extended DRX value other than 512 radio frames is configured:

-
During the PTW, T is determined by the shortest of the RAN paging cycle, if configured, the UE specific paging cycle, if allocated by upper layers, and the default paging cycle. Outside the PTW, T is determined by the RAN paging cycle, if configured.


Proposal 1: For UE in RRC_INACTIVE, if idle mode e-DRX cycles is no longer than 10.24s with inactive mode e-DRX cycle not configured, T is determined by the shortest of RAN paging cycle and idle mode e-DRX cycle.

Proposal 2: For UE in RRC_INACTIVE, if idle mode e-DRX cycles is longer than 10.24s with inactive mode e-DRX cycle not configured, T is determined by RAN paging cycle outside CN PTW.

Regarding on the calculation of PTW_start for RRC_IDLE, companies have assumed the LTE PTW_start calculation method can be reused as the baseline: 

	PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

-
ieDRX = floor(UE_ID_H /TeDRX,H) mod 4


However, companies had proposed other methods for PTW_start calculation considering that the step length/granularity of PTW length is 1.28 and proposed more PTW_start points in order to distribute PTW more uniformly within a hyper frame allowing the network to better distribute its paging load. We understand this intention. But we suggest to ask SA2/CT1 first whether idle mode e-DRX PTW start locations can be changed to 8 or other values. In our understanding, when there is DL data, the CN stores the data until the UE becomes reachable, i.e. when the PTW of the UE is about to start. Just before the start of the PTW of the UE, the CN sends a PAGING message to the RAN (see section 4.5.13.3.3 in 23.682): 

	When the MME receives trigger for paging and the UE is reachable for paging, the MME sends the paging request. If the UE is not reachable for paging, then the MME pages the UE just before the next paging occasion.


Obviously, CN (AMF) needs to know the start of PTW. Since right now, PTW start is given by AMF and is calculated by idle mode e-DRX cycle, we think AMF should be the node to decide this. However, for inactive mode PTW, as the RAN buffers DL packets for the UE in RRC_INACTIVE, it is maybe feasible that that RAN decides PTW start by its own. 
Proposal 3: A LS should be sent to SA2/CT1 first to confirm if the CN PTW start locations can be changed to 8 or other values.

Proposal 4: RAN2 can further study if RAN PTW start locations can be changed to 8 or other values.

2.2 Other issues of e-DRX
Since we have decided to introduce an additional new IE for INACTIVE e-DRX to contain all values of inactive mode e-DRX cycles (also include values >10.24, if agreed in future), we think when inactive mode e-DRX cycle is configured and no longer than 10.24s, the value of RAN paging cycle should be ignored. Notice that the RAN paging cycle is currently mandatory in NR.
Proposal 5: UE ignores the RAN paging cycle if inactive mode e-DRX cycle is configured and no longer than 10.24s.

It is the gNB implementation whether to support e-DRX or not. A UE configured with an e-DRX cycle with a PTW (no matter it is for idle and inactive mode) moves to a gNB not supporting e-DRX will not monitor paging by PTW. However, we need to consider the details case by case. An example is UE with an idle mode e-DRX with a CN PTW moves to a gNB not supporting idle mode e-DRX will trigger CN PTW disabled while may be not impacted under a gNB not supporting inactive mode e-DRX. The question is whether we need to differentiate gNB’s capability for idle mode e-DRX or for inactive mode e-DRX. Considering that CT1 could not reach consensus on the feasibility of extending extended DRX in RRC_INACTIVE, we can discuss gNB’s capability for not supporting idle mode e-DRX first. 
Since we have agreed that INACTIVE eDRX cycle can only be configured when IDLE e-DRX cycle is configured, to disable idle mode e-DRX by gNB will lead to the disable of supporting inactive mode e-DRX as well.
Proposal 6: RAN2 confirms gNB’s capability for supporting e-DRX is the capability for supporting idle mode e-DRX.
Another question is UE’s behaviour in RRC_INACTIVE for monitoring system information change. We noticed in LTE, it was captured below. The reason is that using the idle mode extended DRX cycle would be fine for UE in RRC_INACTIVE since UE shall read at least the MIB before initiating a RRC connection establishment/resume procedure. Considering that we only consider idle mode extended DRX cycle currently, reusing the LTE way seems no problem. But we can further discuss whether optimization can be considered when we consider inactive mode e-DRX.
	NOTE 1a:
For the UE in RRC_INACTIVE, the idle mode extended DRX cycle, if configured, is used to compare with the modification period.


Proposal 7: RAN2 confirms that for UE in RRC_INACTIVE, the idle mode extended DRX cycle, if configured, is used to compare with the modification period (the same way as in LTE). 
The last question is the impact of H-SFN. For Rel-13 e-DRX, RAN2 agreed to have 10 bits to indicate H-SFN and included H-SFN into SIB1 in principle. NR can consider the same way. And another approach is that 1~2 LSBs are delivered over MIB which can be beneficial in avoiding SIB1 acquisition if UE has a high-fidelity clock such that the UE is not needed to read SIB1 at every exit from e-DRX cycle. For example, with the 1 bit within MIB, the clock-drift of 20.48 secs can be adjusted with MIB reading only. However, considering the limited size of MIB, it can be further confirmed by RAN1 of the feasibility.
Proposal 8: RAN2 is suggest to specify H-SFN in SIB1. FFS if part bits conveyed by MIB can be used. 
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1: For UE in RRC_INACTIVE, if idle mode e-DRX cycles is no longer than 10.24s with inactive mode e-DRX cycle not configured, T is determined by the shortest of RAN paging cycle and idle mode e-DRX cycle.

Proposal 2: For UE in RRC_INACTIVE, if idle mode e-DRX cycles is longer than 10.24s with inactive mode e-DRX cycle not configured, T is determined by RAN paging cycle outside CN PTW.

Proposal 3: A LS should be sent to SA2/CT1 first to confirm if the CN PTW start locations can be changed to 8 or other values.

Proposal 4: RAN2 can further study if RAN PTW start locations can be changed to 8 or other values.

Proposal 5: UE ignores the RAN paging cycle if inactive mode e-DRX cycle is configured and no longer than 10.24s.

Proposal 6: RAN2 confirms gNB’s capability for supporting e-DRX is the capability for supporting idle mode e-DRX.
Proposal 7: RAN2 confirms that for UE in RRC_INACTIVE, the idle mode extended DRX cycle, if configured, is used to compare with the modification period (the same way as in LTE).

Proposal 8: RAN2 is suggest to specify H-SFN in SIB1. FFS if part bits conveyed by MIB can be used. 
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