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1. Introduction
During last RAN2 meeting, companies discussed UE power saving mechanism for Redcap UE. Regarding eDRX for RRC_IDLE and RRC_INACTIVE, the following agreements are made:
Agreements:
1. RAN2 study eDRX mechanism for both RRC_IDLE and RRC_INACTIVE in this SI. ‎
2. For RRC_INACTIVE, the DRX cycle is extended to 10.24s as baseline. 
Agreements via email - from offline 111:
1. For RRC_IDLE, the DRX cycle is at least extended to 10.24s. FFS on further extension ‎beyond 10.24s.  
2. For RRC_IDLE and/or RRC_INACTIVE, if the NR DRX cycle range is extended beyond 10.24s, the LTE ‎eDRX mechanism beyond 10.24s (e.g., PTW, PH, etc.) is used as baseline when NR eDRX cycle is configured beyond 10.24s. 
FFS:
1. For RRC_IDLE and/or RRC_INACTIVE, FFS on baseline mechanism when the configured NR eDRX cycle is less or equal to 10.24s
During RAN2 email discussion[1], companies further discussed the remaining issue of eDRX, however, companies views show different views on whether to support eDRX cycle >10.24s for RRC_INACTIVE. In this contribution, we further discussed this issue and shared our views. 
2. Consideration on eDRX
One topic in email discussion [1] is whether to support eDRX cycle beyond 10.24s for RRC_IDLE and RRC_INACTIVE UEs. Based on companies feedback, for RRC_IDLE mode, most companies agree that supporting eDRX cycle beyond 10.24s is necessary if the we aim to support years battery life for Redcap. While for RRC_INACTIVE UEs, companies views are divergent. Some companies commented the benefit of supporting longer eDRX cycle for RRC_INACTIVE is that, UE can take advantage of power saving once Redcap device supports small data transmission. However, for Industrial wireless sensors case, although the UL traffic may be heavy compare to DL, based on the requirement, the end to end latency is required to be less than 100ms, thus we are not sure whether it can bear long paging latency for DL.   
Observation 1:  The use case of supporting eDRX cycle> 10.24s for RRC_INACTIVE Redcap is unclear.
On the other hand, in LTE, the maximum eDRX cycle for RRC_INACTIVE is 10.24s. If we aim to support eDRX cycle >10.24s for Redcap RRC_INACTIVE UEs, then the following issues are expected to be solved:
· Issue 1: Impact on NAS retransmission timer. 
As specifiied in 5GS for Rel-15, the smallest NAS retransmission timer is 6ms, and the maximum retrasnmission times if 4. If eDRX cycle is larger than 30s, then it may cause NAS transmission failure. 
To solve this problem, AMF should adjust NAS procedure based on UE’s RRC state (e.g. retransmit NAS signalling according to ). Although based on current NG-C signalling, AMF is aware of UE’s RRC state, whether core-network can adjust NAS timer for Redcap UEs is not within RAN2’s scope, thus more effort in CT1 and SA2 are needed. 
· Issue 2: UE behaivour upon RRC_INACTIVE eDRX cycle.
In LTE, UE only has one eDRX cycle (after NAS coordination with core-network) used to calculate PTW/PH. Regarding “eDRX cycle” for RRC_INACTIVE UEs, it is indicated via “ran-PagingCycle-v1610” field in RRCConnectionRelease message. Since the UE is required to monitor both RAN paging and CN paging in RRC_INACTIVE state, so once IDLE eDRX cycle >10.24s is configured, the UE is required to monitor both RAN paging and CN paging within PTW, and monitor RAN paging outside PTW. 
However, for Redcap, if eDRX cycle>10.24s is supported for RRC_INACTIVE UE, the first thing we need to discuss is whether this Inactive eDRX cycle is specified as extended RAN paging cycle (as in LTE), or it is independent from RAN paging cycle?
Observation 2:  In LTE, the eDRX cycle for RRC_INACTIVE is specified as extended RAN paging cycle. For Redcap UE, once eDRX >10.24s is supported for RRC_INACTIVE, we need to first discuss the relationship between Inactive eDRX cycle and RAN paging cycle.
Based on the agreement made last meeting: “if the NR DRX cycle range is extended beyond 10.24s, the LTE ‎eDRX mechanism beyond 10.24s (e.g., PTW, PH, etc.) is used as baseline when NR eDRX cycle is configured beyond 10.24s.”. This implies that PTW and PH will be used once INACTIVE eDRX cycle is configured larger than 10.24s. Therefore, it makes sense to decouple Inactive eDRX cycle with RAN paging cycle, e.g. UE minitors RAN paging cycle within Inactive PTW, and does not monitor RAN paging outside Inactive PTW. 
On the other hand, considering RRC_INACTIVE UE is required to monitor both RAN and CN pagings, and in theory the configured Idle eDRX cycle will be equal to or larger than Inactive eDRX cycle, from UE’s point of view, there will be two PTWs and PHs. An example is provided in below figure. 

Figure 1 A UE configured with both IDLE and INACTIVE eDRX cycles >10.24s
Then, for detailed UE behaivour, at least the following aspects need to be discussed:
1) Whether to decouple Inactive eDRX cycle with RAN paging cycle (different from LTE)? 
2) Which kind of paging are expected to be monitored during each period? One possibility can be:
· Monitor both RAN and CN paging during Period 1;
· Monitor only CN paging during Period 2;
· Monitor only RAN paging during Period 3;
· No paging during Period 4.
3) Whether to introduce configuration restriction for the two PTWs/PHs, so that UE does not need to wake up frequently (e.g. throught overlapping PTW windows); 
Observation 3:  To support eDRX cycle >10.24 for RRC_INACTIVE, we need to discuss how UE behaves under two PTWs/PHs configuration, and potential configuration restriction between IDLE PTW/PH and INACTIVE PTW/PH.
· Issue 3: Which node determines eDRX cycle for RRC_INACTIVE UEs?
As mentioned above, in LTE, the “eDRX cycle for RRC_INACIVE” is determined by RAN node, and it is transparent to core-network. However, for INACTIVE Redcap UEs, if PTW/PH mechanism applies to RAN paging monitoring, in our view, the UE is only required to monitor RAN paging during Inactive PTW window. Then the RAN paging occasion will not be uniformly distributed in time domain. For RRC_IDLE UEs, the core network needs to know the eDRX configuration so it can deliver CN paging to RAN right before PTW. Similarly, for RRC_INACTIVE UEs, if core network does not know the Inactive PTW/PH configuration, and transmit DL data to RAN node. RAN node has to buffer those data, and wait for UE’s Inactive PTW window in order to trigger RAN paging, this will bring extra burden to network side. 
Observation 4:  For RRC_IDLE, core network will deliver paging to RAN node right before Idle PTW. For RRC_INACTIVE, If core network is unaware of UE’s Inactive eDRX configuration, and transmits downlink data to RAN node, RAN node has to buffer those data until UE’s Inactive PTW starts. 
On the other hand, for RRC_INACTIVE UEs, the PDU session are already established in core network, if App server intends to send DL data to UE. Technically, if the Inactive eDRX cycle is large, and CN receives the data from App server, it is also difficult for CN to buffer those data. So problem will occur when configures unreasonable eDRX cycle to RRC_INACTIVE. 
In LTE, during RRC connection, CN can provide idle eDRX cycle to eNB in , to  
To solve this problem, there are two alternative solutions:
· Solution 1: RAN node detemines Inactive eDRX cycle, based on the assistance information provided by CN (e.g. maximum allowed Inactive eDRX cycle);  
· Solution 2: CN determines Inactive eDRX cycle, and coordinate with UE via NAS message, and CN can forward the Inactive eDRX cycle to RAN node via NG-C message (same as for Idle eDRX); 
Between the two solutions, Solution 1 provides more flexibility to RAN node, that RAN can determine the RAN paging area as well as Paging occasions, since RAN node still configures Inactive eDRX cycle upon RRC releasing, the RAN is able to select a reasonable eDRX value based on suspended services. However, for solution 2, the NAS signalling design is up to CT1/SA2, in addition, when CN coordinates Inactive eDRX with UE, it has no idea which services will be suspended when UE enters Inactive mode, thus CN can only decide a conservative value based on all potential services associated to the Redcap type. 
But in any case, if we aim to support eDRX cycle >10.24s for RRC_INACTIVE UE, then above solution should be discussed. And we don’t think this can be directly decided by CT1/SA2. 
Observation 5:  If eDRX cycle >10.24 is supported for RRC_INACTIVE, which node determines the eDRX cycle can be first discussed in RAN2, and then inform CT1/SA2 if necessary. 
Based on observation 1~5, we have the following proposals:
Proposal 1: eDRX cycle >10.24 is not supported for RRC_INACTVE Redcap unless clear use case is identified (LS can be sent to SA2 to clarify the use case).
Proposal 2: If RAN2 aims to support eDRX cycle >10.24 for RRC_INACTVE Redcap, an LS can be sent to CT1/SA2 about the impact on NAS retransmission timer. But the following aspects should be discussed in RAN2 first:
· Relationship between Inactive eDRX cycle and RAN paging cycle;  
· UE behaviour when both Idle and Inactive eDRX cycles are configured larger than 10.24s;
· Potential configuration restriction between Idle eDRX cycle and Inactive eDRX cycle;
· Which node is responsible to determine the Inactive eDRX cycle.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  The use case of supporting eDRX cycle> 10.24s for RRC_INACTIVE Redcap is unclear.
Observation 2:  In LTE, the eDRX cycle for RRC_INACTIVE is specified as extended RAN paging cycle. For Redcap UE, once eDRX >10.24s is supported for RRC_INACTIVE, we need to first discuss the relationship between Inactive eDRX cycle and RAN paging cycle.
Observation 3:  To support eDRX cycle >10.24 for RRC_INACTIVE, we need to discuss how UE behaves under two PTWs/PHs configuration, and potential configuration restriction between IDLE PTW/PH and INACTIVE PTW/PH.
Observation 4:  For RRC_IDLE, core network will deliver paging to RAN node right before Idle PTW. For RRC_INACTIVE, If core network is unaware of UE’s Inactive eDRX configuration, and transmits downlink data to RAN node, RAN node has to buffer those data until UE’s Inactive PTW starts. 
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