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1 Introduction
RAN1 has received the LS in [1] from RAN2. In the LS RAN2 asks RAN1 to take the following into consideration. 
	RAN2 has the understanding that if eNB does not configure the timers/constants for RLM then the consequence is that RLF due to physical layer failure will never be triggered for the PSCell. 


In this contribution we discuss the potential spec changes on the UE behavior of RLM on PSCell in dual connectivity (DC) in order to reduce power consumption.  
2. Discussion
Radio Link Monitoring (RLM) is one of the important procedures in LTE. It is used to keep track of the radio link condition so that appropriate steps can be taken if Radio Link Failure (RLF) is declared.
The general description of the RLF concept is depicted in TS 36.300 [3]. This procedure is divided in two phases starting from the detection of the radio link problem. In the first phase, detection and verification of the radio link failure are applied and the duration of the phase can be based on counting of consecutive L1 primitives “in-sync” and “out-of-sync” and the corresponding timer. In the second phase, when the timer of the first phase has expired, the UE shall further continue evaluating the radio link failure and move to RRC_idle state for MCG RLF if no recovery occurs before the second phase timer expires. FIG.1 gives an example to illustrate the various actions related to RLM and the possible associated RLF triggering, focusing on the first phase only.  
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Figure 1: Radio link monitoring of the PCell and PSCell in SCG for RLF reporting
For Rel-12 dual connectivity, RLM is extended to apply on PSCell. A new IE RLF-TimersAndConstantsSCG was introduced in TS 36.331 [2] to configure the necessary timer value (i.e., T312 in FIG.1) and the “in-sync” and “out-of-sync” counter values (i.e., N313/N314 in FIG.1) to enable RLM on PCell:
RLF-TimersAndConstantsSCG-r12 ::=


CHOICE {

release







NULL,


setup







SEQUENCE {



t313-r12






ENUMERATED {













ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},



n313-r12






ENUMERATED {













n1, n2, n3, n4, n6, n8, n10, n20},



n314-r12






ENUMERATED {













n1, n2, n3, n4, n5, n6, n8, n10},



...


}

}

The usage of the T313 timer to trigger RLF for PSCell is clearly described in TS 36.331 as follows [2]: 
	Timer
	Start
	Stop
	At expiry

	T313
	Upon detecting physical layer problems for the PSCell i.e. upon receiving N313 consecutive out-of-sync indications from lower layers
	Upon receiving N314 consecutive in-sync indications from lower layers for the PSCell, upon initiating the connection re-establishment procedure, upon SCG release and upon receiving RRCConnectionReconfiguration including MobilityControlInfoSCG
	Inform E-UTRAN about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.6.13.


In the current RRC spec [2], it is possible that the eNB disables the RLC procedure for SCG by setting the parameter rlf-TimersAndConstantsSCG to release. The corresponding procedure text is cited below [2] by highlighting the context for SCG:

	5.3.10.7
Radio Link Failure Timers and Constants reconfiguration
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 SystemInformationBlockType2;

1>
else:

2>
reconfigure the value of timers and constants in accordance with received rlf-TimersAndConstants;

1>
if the received rlf-TimersAndConstantsSCG is set to release:

2>
stop timer T313, if running, and 

2>
release the value of timer t313 as well as constants n313 and n314;
1>
else:

2>
reconfigure the value of timers and constants in accordance with received rlf-TimersAndConstantsSCG;


According to the cited specification above, the UE uses the configurations in SIB2 for RLM on PCell in MCG when the configuration (rlf-TimersAnd Constants) is set to release. Unlike the PCell, the UE shall stop the T313 and release the related RLM paramters including N314/N313/T313 if the configuration (i.e. rlf-TimersAndConstantsSCG) is set to release. As stated in the RAN2 LS [1] and illustrated in FIG.1, the consequence is that PSCell RLF in the SCG will never be triggered if the received rlf-TimersAndConstants SCG is set to release due to no available N313/N314/T313 values at the UE side. It implies that RLM performed in the physical layer by the UE becomes useless in this case. With this consequence in mind, it appears fairly obvious that the UE shall stop RLM in the UE physical layer in the discussed case in order to reduce power consumption. 
In the current RAN1 specification [3], it was defined that the UE shall always perform RLM on PSCell as long as SCG is configured. The following change is simply proposed to optimize the UE power consumption, subject to the generic rule that any extra power consumption needs to be justified by the use case and its clear benefits. 
	If the UE is configured with a SCG [11] and the parameter rlf-TimersAndConstantsSCG provided by the higher layers is not set to release, the downlink radio link quality of the PSCell [11] of the SCG shall be monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers.


3. Conclusions
In this contribution we discuss the possible UE behaviour of RLM on PSCell if DC is configured. Based on the discussion in this contribution, some changes on TS 36.213 were proposed in our related CR [4].
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