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1. Introduction
During last RAN2 meeting, DXR and measurement gap impact to RACH-less mobility was discussed, and RAN2 postpone the discussion with the following agreements [1]:
DRX and measurement gaps during rach-less LTM switch
Confirm the intention that DRX should neither delay the completion of the LTM reconfiguration nor incur addition explicit RRC reconfigurations. 
Postpone the discussion on the application of measurement gap and DRX configuration may be applied, during RACH-less LTM cell switch.
In this paper, we provide our understanding on the current specification and provide our view on the postponed issue.
2. Discussion
During last meeting, some companies commented that DRX and measurement gap is not applied during RACH-less based mobility because TS 38.331 indicates that the UE applies DRX and measurement gap after completion of reconfiguration with sync procedure [2][3]. However, after tracing the discussion history, we confirmed that there can be different understanding on the specification. 
Below is a comparation of RRC specs of NR and LTE:
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	1>	if MAC successfully completes the random access procedure:
2>	stop timer T304;
2>	apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target cell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target cell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target cell;
NOTE 3:	Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.
2>	the procedure ends;
NOTE 4:	The UE is not required to determine the SFN of the target cell by acquiring system information from that cell before performing RACH access in the target cell.
	1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG and when MAC of an NR cell group successfully completes a Random Access procedure triggered above; or,
2>	stop timer T304 for that cell group;
2>	apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;
…
2>	the procedure ends.



We can see that the sentences pointed out by other companies, which is highlighted in green, is actually inherited from LTE RRC spec, of which the corresponding part is also highlighted in green.
For LTE, the related discussion paper [4] indicates that “Handover to an E-UTRA cell seems to be the only case of deferred activation due to lack of the target cell's SFN”. This is because for LTE, SFN is not need and not obtained before the Random Access procedure triggered by handover. And after completion of the handover procedure, the UE acquires SFN of the target cell, and then applies the configuration requiring SFN of the target cell. This is reflected in the Note highlighted in cyan, and the description highlighted in magenta.
Observation 1: In LTE, the delay of applying configuration requiring UE to know the SFN of the target cell is because SFN is not needed and not obtained before the RA procedure triggered by handover. 
Observation 2: In LTE, after completion of the handover procedure, the UE acquires SFN of the target cell and then applies the configuration requiring SFN. 
But for NR, SFN may be needed to be acquired before Random Access procedure. This is reflected in the NR RRC spec below (the yellow highlighted part), which is absent in the LTE RRC spec:
	TS 36.331 
	TS 38.331 
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If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:

…
1>	start synchronising to the DL of the target cell;
reset MAC;
	[bookmark: _Hlk161996520][bookmark: _Toc156129697]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
…
1>	start synchronising to the DL of the target SpCell;
1>	apply the specified BCCH configuration defined in 9.1.1.1;
1>	acquire the MIB, which is scheduled as specified in TS 38.213 [13];
NOTE 2:	The UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access.
1>	reset the MAC entity of this cell group;


We can see in the NR spec that MIB is acquired during reconfiguration with sync procedure, and there is one Note indicating that the reading of MIB can be omitted only when UE already has the required timing information (i.e. SFN), or the timing information is not needed for random access.
Observation 3: In NR, according to the current spec, the UE may need to acquire the SFN in the MIB of the target cell for Random Access procedure of the mobility procedure.  
But for the case that SFN is obtained during the mobility procedure, for Random Access procedure, when the configuration requiring UE to know SFN is applied is not crystal clear from the spec. And it seems that companies have different understanding on the TS. We understand that the same as other configurations, it is applied immediately in case SFN is already obtained by the UE. But some companies may understand that the configuration requiring SFN is applied after completion of the mobility procedure, regardless the SFN is obtained or not during the reconfiguration with sync procedure. But this understanding doesn’t work, because if all the configuration requiring SFN is applied after mobility/RACH completion, the Random Access procedure triggered by mobility cannot be performed at all, since the RACH configuration is a part of “configuration requiring the UE to know the SFN of the target cell”.
Observation 4: In NR, for RACH-based mobility, if the SFN is needed for the RA procedure to the target cell, the applying of configuration requiring the UE to know SFN should not be delayed after completion of RA procedure, otherwise RA procedure cannot be performed.
Observation 5: The sentence highlighted in green in NR spec is only intended for the case that SFN of the target cell is not required for the RA procedure triggered by mobility.
For Rel-18 RACH-less based mobility, SFN may be also needed in order to access to the target cell. For example, for CG configuration, SFN may be needed in order to determine the CG occasions. For another example, SFN may be needed to apply some search space configuration for PDCCH monitoring. If we delay the them after completion of the RACH-less mobility procedure, the UE will not be able to access to the target cell, which results in mobility failure.
Observation 6: In NR, Search Space configuration and CG configuration may also require SFN of the target cell, and if without them being applied, the UE is unable to access to the target cell during RACH-less based mobility.
Additionally, regardless what is the correct understanding of the specification, we need to note that for DRX, SFN is not always required to apply DRX configuration. For example, when the DRX cycle is configured as 10ms, SFN is not needed. For this case, DRX should be applied the same as the other configuration, i.e., before completion of the mobility procedure. Therefore, in anyway, it is possible that DRX configuration can be applied during mobility procedure.
Observation 7: SFN is not always required for DRX configuration. Therefore, in anyway, it is possible that DRX configuration can be applied during mobility procedure.
Based on the above observations, we can get the conclusion that for RACH-less based mobility, the application of configuration requiring SFN of the target cell cannot be performed after completion of the mobility procedure, if SFN is required for the configuration (e.g., CG and search space configuration) to access to the target cell. Instead, it should be applied during the application RRCReconfiguration associated with the target cell. And in this case, the DRX and measurement gap is applied during the execution of the RACH-less mobility.
and the enhancements should be kept to ensure that DRX and measurement will not delay the completion of the LTM reconfiguration.
Proposal 1: For NR RACH-less based mobility, if SFN is needed for the configuration (e.g., CG and Search Space config) to access to the target cell, the applying of configuration requiring the UE to know SFN of the target cell should not be delayed after completion of the mobility procedure.
To avoid the delay of completion of the LTM reconfiguration by DRX and measurement gap, related enhancements have been introduced in TS38.321, such that the UE can still perform PDCCH monitoring without impact by the applied DRX and measurement configuration:
	When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
…
-	there is an ongoing RACH-less LTM cell switch; or
-	there is an ongoing RACH-less handover in a terrestrial network.

	During an activated measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5]:
…
1>	if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running, or if there is an ongoing RACH-less LTM cell switch, or if there is an ongoing RACH-less handover in a terrestrial network:
2>	monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.



Those enhancements above for DRX and measurement gap should be kept for RACH-less based mobility.. 
Proposal 2: Keep the enhancements for DRX and measurement gap for NR RACH-less based mobility.

3. Conclusion
In this paper, we discuss on MAC remaining issue on DRX and measurement gap enhancement of RACH-less mobility, and have the following observation and proposals:
Observation 1: In LTE, the delay of applying configuration requiring UE to know the SFN of the target cell is because SFN is not needed and not obtained before the RA procedure triggered by handover. 
Observation 2: In LTE, after completion of the handover procedure, the UE acquires SFN of the target cell and then applies the configuration requiring SFN. 
Observation 3: In NR, according to the current spec, the UE may need to acquire the SFN in the MIB of the target cell for Random Access procedure of the mobility procedure. 
Observation 4: In NR, for RACH-based mobility, if the SFN is needed for the RA procedure to the target cell, the applying of configuration requiring the UE to know SFN should not be delayed after completion of RA procedure, otherwise RA procedure cannot be performed.
Observation 5: The sentence highlighted in green in NR spec is only intended for the case that SFN of the target cell is not required for the RA procedure triggered by mobility.
Observation 6: In NR, Search Space configuration and CG configuration may also require SFN of the target cell, and if without them being applied, the UE is unable to access to the target cell during RACH-less based mobility.
Observation 7: SFN is not always required for DRX configuration. Therefore, in anyway, it is possible that DRX configuration can be applied during mobility procedure.
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Proposal 2: Keep the enhancements for DRX and measurement gap for NR RACH-less based mobility.
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