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Introduction
This paper discusses remaining open issues for RRC timers, focusing mainly on EN-DC. 
In RAN2#100 meeting, some aspects of RRC timers were discussed and agreements made:

Agreements
1	RLM configuration and RLF related timers and constants are located as part of the SpCell configuration information (therefore a separate configuration from RRM)
FFS  Value range for T310/T313

However, there are still some issues. Thus the topic was marked in the ASN.1 review by comment E128:
There are some open issues on timers
-   Should unify timers T313 and T310 similar to T304. Also procedures for MCG and SCG can be unified. 
-   Some RRC timer values missing
[bookmark: _Ref178064866]Discussion
T304 vs. T307
In LTE, when the UE receives RRCConnectionReconfiguration with MobilityControlInfo, it starts timer T304. When this timer expires and the UE has not successfully accesses the target cell, then the UE triggers RRC Connection Re-establishment. 
Later on, when Rel-12 DC was introduced, new mobility control info, named MobilityControlInfoSCG was introduced. When the UE receives that, it starts separate timer, named T307. When this timer expires, the UE triggers SCG Failure information procedure (S-RLF).
In the NR RRC TS, unified handling of different cell groups is adopted so that configuration parameters and procedures for MCG and SCG are aligned as much as possible. Specifically, the field reconfigurationWithSync is in the inside the CellGroupConfig which is used for both MCG and SCG(s). If present, the reconfigurationWithSync field triggers a synchronous reconfiguration of the PCell of the respective cell group, i.e., either MCG change or SCG change. Upon synchronous reconfiguration, a timer (called T304) is started to supervise the success of the procedure. Hence, unlike LTE, the timer supervising the synchronous reconfiguration, is called T304 irrespective whether it is a synchronous reconfiguration in the MCG or in the SCG. Nevertheless, each cell group has its own instance of the timer.
[bookmark: _Toc498537637][bookmark: _Toc498538422][bookmark: _Toc498538679]T304 supervises Reconfiguration with Synch of the SpCell in a cell group (MCG and SCG). Each cell group maintains its own instance of T304.
According to the current specification, the initial value for T304 is provided in the reconfigurationWithSync. It is hence possible to start the T304 timers in different cell groups with different timer values if that is desired. 
The network provides the initial value for T304 in the reconfigurationWithSync. The UE applies this value to the T304 instance of the associated cell group. 

T310 vs. T313
In LTE, timer T310 is used in the radio link monitoring and RLF triggering of the PCell. When the UE receives N310 consecutive out-of sync indications from lower layers, it starts T310. The UE triggers RRC Connection Re-establishment if it does not receive N311 in-sync indications during time period when the timer is running. 
In LTE, timer T313 is used in the radio link monitoring and RLF triggering of the PSCell. When the UE receives N313 consecutive out-of sync indications from lower layers, it starts T313. The UE triggers RRC Connection Re-establishment if it does not receive N314 in-sync indications during time period when the timer is running. 
Here again, the handling of MCG and SCG is unified in the NR RRC specification. In addition, it was agreed in RAN2#100 that RLF timers are configured per SpCell. Thus also timers for both MCG and SCG should be called as T310. Each cell group has own instance of the timer.

[bookmark: _Toc498640505][bookmark: _Toc498641729][bookmark: _Toc498642152][bookmark: _Toc503865216][bookmark: _Toc503879501][bookmark: _Toc498537639][bookmark: _Toc498538424][bookmark: _Toc498538681][bookmark: _Toc503943879]Timer T310 is used both for MCG and SCG and is started when receiving N311 out-of-sync indications for the SpCell of this cell group. 
[bookmark: _Toc498640506][bookmark: _Toc498641730][bookmark: _Toc498642153][bookmark: _Toc503865217][bookmark: _Toc503879502][bookmark: _Toc503943880]Each cell group maintains its own instance of T310, N310, and N311
However, similar as for T304, the timer configuration can be still cell group specific, name is just same. 
[bookmark: _Toc498537640][bookmark: _Toc498538425][bookmark: _Toc498538682][bookmark: _Toc498553447][bookmark: _Toc498640507][bookmark: _Toc498641731][bookmark: _Toc498642154][bookmark: _Toc503865218][bookmark: _Toc503879503][bookmark: _Toc503943881]The network configures the initial value for T310 individually per cell group.

Timer T312
Timer T312 was introduced to cover case when the neighboring cell has become a better (triggering the measurement report) and the UE is suffering from radio link issues. Timer T312 can trigger the UE to re-establish to the neighbouring cell earlier as it would take if the UE would wait until T310 has expired.

	T312
NOTE2
	Start: Upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 is running
	Stop: Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure, upon initiating the connection re-establishment procedure, and upon the expiry of T310
	At expiracy: If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure



One open issue is if T312 should be introduced in the NR RRC specification already for EN-DC. In principle that could be option as in EN-DC the UE can send measurement reports via SRB3. Then the UE could trigger S-RLF early. However, we do not think this is urgently needed as anyway there is MCG still up and running. T312 can be discussed for the standalone case first and then considered if that is introduced also for EN-DC.
[bookmark: _Toc498641732][bookmark: _Toc498642155][bookmark: _Toc503865219][bookmark: _Toc503879504][bookmark: _Toc503943882][bookmark: _Toc498642156][bookmark: _Toc498642157]Do not introduce timer T312 in March freeze for EN-DC
Signalling aspects
In LTE, some of the timers can be signalled in cell specific manner (in SIB2), some timers can be configured in dedicated manner and some timers can be configured in both ways.
Obviously, some timers need to be broadcasted like T300 as those are used before the UE gets dedicated configuration. However, for some timers like T310, there are some benefits to override cell specific values.
We consider that it is good to discuss this aspect already now but actual signalling can be introduced later when standalone NR is completed.
[bookmark: _Toc498537641][bookmark: _Toc498538426][bookmark: _Toc498538683][bookmark: _Toc498553448][bookmark: _Toc498640508][bookmark: _Toc498641733][bookmark: _Toc498642158][bookmark: _Toc503865220][bookmark: _Toc503879505][bookmark: _Toc503943883]Confirm T310 can be configured in the common configuration (SIB and ServingCellConfigCommon of the PCell) and dedicated configuration (ServingCellConfigDedicated of the SpCell).  However, common signalling is  captured later when standalone SIBs are introduced. 
Timer lengths
RAN2 should also continue discussion on timer lengths. Timer 304 and T310 values are needed already for EN-DC. As a starting point, LTE values could be used. 
Current LTE values are:
UE-TimersAndConstants information element (common)
	t310								ENUMERATED {
											ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},
	 
	t310-v1330							ENUMERATED {ms4000, ms6000}	
														

RLF-TimersAndConstants(SCG) information element (dedicated)
		
		t310-r9								ENUMERATED {
												ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},
		t310-v1330							ENUMERATED {ms4000, ms6000}	

		t313-r12							ENUMERATED {
												ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},
MobilityControlInfo information element (dedicated)
	t304								ENUMERATED {
											ms50, ms100, ms150, ms200, ms500, ms1000,
											ms2000, ms10000-v1310},

MobilityControlInforSCG information element (dedicated)
	t307-r12							ENUMERATED {
											ms50, ms100, ms150, ms200, ms500, ms1000,
											ms2000, spare1},


[bookmark: _Toc498538427][bookmark: _Toc498538684][bookmark: _Toc498553449][bookmark: _Toc498640509][bookmark: _Toc498641734][bookmark: _Toc498642159][bookmark: _Toc503879506][bookmark: _Toc503865221][bookmark: _Toc503943884]Agree timer values for T310 based on LTE values: ms0, ms50, ms100, ms200, ms500, ms1000, ms2000, ms4000, ms6000.
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Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1	Timer T310 is used both for MCG and SCG and is started when receiving N311 out-of-sync indications for the SpCell of this cell group.
Proposal 2	Each cell group maintains its own instance of T310, N310, and N311
Proposal 3	The network configures the initial value for T310 individually per cell group.
Proposal 4	Do not introduce timer T312 in March freeze for EN-DC
Proposal 5	Confirm T310 can be configured in the common configuration (SIB and ServingCellConfigCommon of the PCell) and dedicated configuration (ServingCellConfigDedicated of the SpCell).  However, common signalling is  captured later when standalone SIBs are introduced.
Proposal 6	Agree timer values for T310 based on LTE values: ms0, ms50, ms100, ms200, ms500, ms1000, ms2000, ms4000, ms6000.


[bookmark: _In-sequence_SDU_delivery]Draft CR capturing proposals in this contribution is given in R2-1801206.
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