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1	Introduction
UE does RLM to maintain the connectivity, and the timers T310 and T311, along with constants N310 and N311, control when the UE declares RLF due to degraded DL quality. Since these timers are required for any RRC connection, they also have default values specific in RRC clause 9.2.3 (see below).
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Parameters
	Name
	Value
	Semantics description
	Ver

	t310
	ms1000
	
	

	n310
	n1
	
	

	t311
	ms30000
	
	

	n311
	n1
	
	






These values can also be overridden by dedicated configuration as part of the RLF-TimersAndConstants defined within CellGroupConfig::SpCellConfig, which can be provided as part of any RRCReconfiguration. In this contribution we discuss how this dedicated configuration works in intra-NR handover (i.e. intra- or inter-frequency handover within NR SA).

2	Handover and RLM 
2.1	Default values for T300, T301, T31X and N31X 
There are defined default values for T31X and N31X, but none are defined for T300 or T301. This is because those are always defined in PCell SIB1, as the following excerpt from SIB1 indicates:
	ue-TimersAndConstants
Timer and constant values to be used by the UE. The cell operating as PCell always provides this field.



Since the structure of UE-TimersAndConstants also always provides T31X and N31X, it can be noted that when UE is operating (or camped) on a PCell, it always has values for those timers and constants since all those fields are mandatory as shown below:
UE-TimersAndConstants ::=           SEQUENCE {
    t300  ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000},
    t301  ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000},
    t310  ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},
    n310  ENUMERATED {n1, n2, n3, n4, n6, n8, n10, n20},
    t311  ENUMERATED {ms1000, ms3000, ms5000, ms10000, ms15000, ms20000, ms30000},
    n311  ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10},
    t319  ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000},
    ...
}

Observation 1: UE connected to a PCell always has values for T300, T301, T310, T311, T319, N310 and N311.
The default configurations in 9.2.3 are only used in case of UE power-on or fullConfig handovers:
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The UE shall:
<UNNECESSARY PARTS OMITTED>
1>	if the spCellConfig in the masterCellGroup includes the reconfigurationWithSync (i.e., SpCell change):
2>	release/ clear all current common radio configurations;
2>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311;
1>	else (full configuration after re-establishment or during RRC resume):
2>	use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;



Observation 2: In case of fullConfig HO, UE falls back to the default configurations for T310, T311, N310 and N311.
2.2	PCell handover and SIB1 reading
During handover (i.e. reconfiguration with sync), the UE RLF timers and constants may also be re-initialized (e.g if the target cell uses different values than the source cell), and this is handled by procedural text in 5.3.5.5.6 and 5.3.5.5.7, which can either release the previous values (making UE fall back to the default values received in SIB1), or reconfigure them according to the received values.
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The UE shall:
1>	if the received rlf-TimersAndConstants is set to release:
2>	use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;
1>	else:
2>	(re-)configure the value of timers and constants in accordance with received rlf-TimersAndConstants;
2>	stop timer T310 for this cell group, if running;
2>	reset the counters N310 and N311.
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The UE shall:
1>	if the SpCellConfig contains the rlf-TimersAndConstants:
2>	configure the RLF timers and constants for this cell group as specified in 5.3.5.5.6;
1>	else if rlf-TimersAndConstants is not configured for this cell group:
2>	use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;




For the case of handover, we understand this means that UE should follow the values received from the SIB1 configuration of the target cell, but this is not entirely clear in the specification so we would like to confirm whether this is the common understanding of everyone. It should also be noted that as of Rel-16 NR RRC specifications, due to the introduction of DAPS this has already been clarified to some extent, but is not so clear in Rel-15 specifications.
Proposal 1: RAN2 to clarify that in handover, when UE has no RLF-TimersAndConstants configured, UE follows the ue-TimersAndConstants of the target cell SIB1 (i.e. not the source cell SIB1).
In LTE specifications, UE was not mandated to read SIB1 but was expected to do that as part of the general “SI maintenance” after handover. However, this has changed in NR as the procedural text in RRC clause 5.3.5.5. demonstrates: UE is required to read SIB1 after successful random access if the BWP includes searchSpaceSIB1 and network doesn’t provide the SIB1 via dedicatedSIB1-Delivery.
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The UE shall perform the following actions upon reception of the RRCReconfiguration:
1>	if the RRCReconfiguration is received via other RAT (i.e., inter-RAT handover to NR):
2>	if the RRCReconfiguration does not include the fullConfig and the UE is connected to 5GC (i.e., delta signalling during intra 5GC handover):
3>	re-use the source RAT SDAP and PDCP configurations if available (i.e., current SDAP/PDCP configurations for all RBs from source E-UTRA RAT prior to the reception of the inter-RAT HO RRCReconfiguration message);
1>	else:
2>	if the RRCReconfiguration includes the fullConfig:
3>	perform the full configuration procedure as specified in 5.3.5.11;
1>	if the RRCReconfiguration includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
<UNNECESSARY PARTS OMITTED>
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;
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>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
3>	if T390 is running:
4>	stop timer T390 for all access categories;
4>	perform the actions as specified in 5.3.14.4.
3>	if RRCReconfiguration does not include dedicatedSIB1-Delivery and
3>	if the active downlink BWP, which is indicated by the firstActiveDownlinkBWP-Id for the target SpCell of the MCG, has a common search space configured by searchSpaceSIB1:
4>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;
4>	upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;



Observation 3: In NR reconfiguration with sync, if network doesn’t provide SIB1 via dedicatedSIB1-Delivery and the active BWP contains searchSpaceSIB1, UE is required to acquire SIB1 of the target cell.
However, since the configuration of UE timers is already performed at this point, it is unclear which timer values UE uses until this point: As per 5.3.5.5.7, it is supposed to use the SIB1 values, but as it has no SIB1 the specification seems to imply UE could use the source cell values, OR even the default values.
Proposal 2: RAN2 to clarify which T310, T311, N310 and N311 values UE uses during handover before it has read the target cell SIB1.
This is also relevant because obviously the SIB1 reading might take some time, but network assumes UE “eventually” does this. However, it is not clear how long this process can take, which could be clarified by RAN2.
Proposal 3: RAN2 to clarify how long SIB1 reading can take in typical circumstances. 
3	Conclusion
This document has made the following observations:
Observation 1: UE connected to a PCell always has values for T300, T301, T310, T311, T319, N310 and N311.
Observation 2: In case of fullConfig HO, UE falls back to the default configurations for T310, T311, N310 and N311.
Observation 3: In NR reconfiguration with sync, if network doesn’t provide SIB1 via dedicatedSIB1-Delivery and the active BWP contains searchSpaceSIB1, UE is required to acquire SIB1 of the target cell.
And proposed the following:
Proposal 1: RAN2 to clarify that in handover, when UE has no RLF-TimersAndConstants configured, UE follows the ue-TimersAndConstants of the target cell SIB1 (i.e. not the source cell SIB1).
Proposal 2: RAN2 to clarify which T310, T311, N310 and N311 values UE uses during handover before it has read the target cell SIB1.
Proposal 3: RAN2 to clarify how long SIB1 reading can take in typical circumstances. 




