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1. Introduction
[bookmark: Proposal_Beacon]Quite a few alignment decisions have already been taken in RAN2. Remaining alignment issues are discussed in this paper. Since, the current meeting is the last one for completion of this work, this paper recommends which of the following can be solved using UE and/ or network - based implementation.
2. Discussion
2.1. Alignment to Cell DRX
[bookmark: _Hlk118269482]RAN2 should discuss possible UE behaviour when the cell/ Network is (going to be) in DRX i.e., will not receive. The below Figure 1 shows two RRC Connected UEs with their corresponding C-DRX configurations, as well as their serving cell in energy saving mode utilizing a DRX configuration. A UE configured with a C-DRX configuration can transmit at any time, but it can receive only during certain limited time periods designated as “active time” and shown in the below Figure 1 as “UE reception ON” period. In uplink, cell is not expected to receive during “Cell Reception OFF” periods. With this background let’s discuss some specific aspects.



[bookmark: _Ref127284160]Figure 1
RRC Procedures:

Certain RRC procedures need a response from the UE indicating successful completion. An NES Network may attempt to minimize start of RRC procedure that may not be completed in time until the DRX at the network side is started. And if a procedure is started, network may keep receiving for a limited time beyond the start of the intended DRX time to ensure that a possible response from a UE is not missed. But since the UE does not know if the network is receiving in a supposedly “Cell Reception Off” period, we need to have a deterministic UE behaviour to avoid any protocol errors.
As one sensible handling, if the network triggers a RRC Procedure while the network is in DRX (or about to enter DRX), the UE after successfully executing the procedure (e.g., applying new configuration) should not immediately transmit the procedure completion message (e.g., RRC Reconfiguration Complete message) but transmit this when the network is in reception again i.e., at the start of the next reception time at the network (end of a network DRX period) and, UE assumes that the procedure is successfully completed. Following (and a few others defined in UL-DCCH-MessageType) RRC procedure related completion message can be sent in this “delayed” manner:
· RRC Reconfiguration Complete,
· RRC Setup Complete,
· RRC Reestablishment Complete,
· RRC Resume Complete,
· Security Mode Complete,
· UE Information Response etc.
Accordingly, the following proposal is being made:
Proposal 1: The UE after successfully executing a RRC procedure (e.g., applying new configuration) assumes the procedure is successfully completed if the network triggers a RRC Procedure while the network is in DRX (or about to enter DRX). The procedure Complete message is transmitted when the network is in reception again.

Since this is the last meeting and RAN2 may not have time to discuss this issue, an alternate solution can be used whereby the network ensure that it initiates RRC Procedure allowing sufficient time for UE to send RRC response to the network, including possible DL/ UL retransmissions.
Proposal 1-alt1: Network implementation ensure that it initiates RRC Procedure allowing sufficient time for UE to send RRC response to the network, including possible DL/ UL retransmissions.

Another way to solve this will be to assume network continues to receive for UE’s response message, after a RRC procedure has been initiated by the network. UE shall transmit RRC procedure response message irrespective of source cell DRX state.
Proposal 1-alt2: UE transmits RRC procedure response message irrespective of source cell DRX state. 

UE initiated procedure/ information cases: The UE initiated procedure(s) or RRC messages e.g., Dedicated SIB Request, Idle mode SIB Request, UE Assistance Information, UL Information Transfer, Location Measurement Indication, UE Capability Information, Counter Check Response, MBS Interest Indication, Measurement Report App Layer, UE Positioning Assistance Info etc. shall be postponed until the network starts reception (DRX time is over). The UE shall always report the latest values applicable at the time of actual transmission of these messages. This may also be left for UE implementation.
Proposal 2: UE implementation ensure that UE initiated RRC procedure/ information cases shall be postponed until the network starts reception (DRX time is over). The UE shall always report the latest values applicable at the time of actual transmission of these messages.

RRM Measurements

Another problem with NES feature seems to be a scenario wherein a RRC Connected makes (un-necessary) measurements but the same can’t be reported successfully because of serving cell being in DRX. The UE measurements consume a substantial share of UE battery among total power consumed by the UE Modem. 
If RRC informs physical layer of the DRX time of the network, Physical layer need not perform measurements when a potential triggered measurement event might fall under the network’s DRX time. Indeed, the physical layer of the UE can start radio measurements for configured/ active measurement identities not before parameter TTT (TimeToTrigger) time before the start of the reception time (end of a DRX period) at the network. To this end, the highest value of the parameter TimeToTrigger among all configured measurement events is used. Further, it might take the UE finite time to start measurement (warmup/ tune RF, scan the radio frequency even do cell search/ synchronization etc.), the UE may indeed need to perform measurements a little earlier than just TTT ms from the next Cell Reception ON period, the exact time depending on UE implementation. Since this is an optimization and can therefore be left to implementation:
Proposal 3: UE may not perform RRM measurement until TimeToTrigger time before the start of the reception time (i.e., end of a DRX period) at the source cell.

2.2. Alignment to Cell DTX
RAN2 should discuss possible UE behaviour when the cell/ Network is (going to) in DRX i.e., will not receive. The below Figure 1 shows two RRC Connected UEs with their corresponding DRX configurations, as well as their serving cell in energy saving mode utilizing a DTX configuration. A UE configured with a DRX configuration can transmit at any time, but it can receive only during certain limited time periods designated as “active time” and shown in the Figure 1 as “UE reception ON” period. In downlink, cell is not expected to transmit during “Cell Transmission OFF” periods. To which signals/ channels does the transmission-off is applied can vary from scenario to scenario and is simply network implementation – but in any case, it needs to inform UEs being served in the corresponding cell about the current energy saving configuration being (or to be) used in the cell.



Figure 1
UL Data Transmission

Cell DTX configuration is sent to the UE using RRC signalling (broadcast or dedicated). UE is configured with CG resources. UE keeps transmitting e.g., using CG (Configured Grant) configuration even when the cell is in DTX for making initial transmission and one or more autonomous retransmissions can be made similar to NR-U i.e., using configuredGrantReTxTimer and configuredGrantTimer. Upon configuredGrantTimer expiry, the NDI is considered toggled, HARQ buffer flushed. UE makes retransmission when configuredGrantReTxTimer is not running; configuredGrantReTxTimer is restarted when a re(Tx) is made. Additionally, UE should stop making autonomous retransmissions when cell is about to leave DTX (and enter Cell Transmission ON time).
Proposal 4: During Cell Transmission Off periods, a UE configured with CG resources makes initial transmission. In addition, autonomous retransmissions can be made using configuredGrantReTxTimer and configuredGrantTimer like timers.
Proposal 5: UE stops making autonomous retransmissions when cell is about to leave DTX (and enter Cell Transmission ON time).
3. Conclusion

This document discussed some UE alignment behaviour for Cell DRX only. Following proposals are made:
Alignment to cell DRX:
Proposal 1: The UE after successfully executing a RRC procedure (e.g., applying new configuration) assumes the procedure is successfully completed if the network triggers a RRC Procedure while the network is in DRX (or about to enter DRX). The procedure Complete message is transmitted when the network is in reception again.
Proposal 1-alt1: Network implementation ensures RRC Procedure is initiated allowing sufficient time for UE to send RRC response to the network, including possible DL/ UL retransmissions.
Proposal 1-alt2: UE transmits RRC procedure response (complete/ failure etc.) message irrespective of source cell DRX state. 
Proposal 2: UE implementation ensures that UE initiated RRC procedure/ information cases shall be postponed until the network starts reception (DRX time is over). The UE shall always report the latest values applicable at the time of actual transmission of these messages.
Proposal 3: UE may not perform RRM measurement until TimeToTrigger time before the start of the reception time (i.e., end of a DRX period) at the source cell.

Alignment to cell DTX:
Proposal 4: During Cell Transmission Off periods, a UE configured with CG resources makes initial transmission. In addition, autonomous retransmissions can be made using configuredGrantReTxTimer and configuredGrantTimer like timers.
Proposal 5: UE stops making autonomous retransmissions when cell is about to leave DTX (and enter Cell Transmission ON time).
4. References
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  Figure  1   RRC  Procedures:     Certain RRC procedures need a response from the UE indicating successful completion.   An NES  Network may attempt  to minimize start of RRC procedure that may not be completed in time until the DRX at the network side is started.  And  i f a procedure is started, network may keep receiving for a limited time beyond the start of the intended DRX time to   ensure that a possible response from a UE is not missed. But since the UE does not know if the network is receiving   in a  supposedly “Cell Reception Off” period, we need to have a deterministic UE behaviour to avoid any protocol errors.  

