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1 Introduction
In RAN2 85 meeting, RLF issue in dual connectivity scenario has been discussed. This paper will give an analysis to the remained RLM/RLF issues as follows:
	UE shall inform MeNB of random access failure associated with an SCG cell at least for the special Scell. FFS for other SCells of the SCG.

FFS whether UE shall inform MeNB of physical layer problem (L1 out of sync, like for PCell).


2 Discussion
2.1 Physical layer problem
In dual connectivity scenario, when UE has a physical layer problem with PSCell which may be configured sole PUCCH resource for SCG, it is better for MeNB to know this physical layer problem as soon as possible, otherwise, UE will lose connectivity with SeNB in a period, which leads to a waste of SeNB resource and network capacity. For other common SCell in SeNB, SeNB could know its physical layer issue by CQI from UE, then deactivate this SCell or send cell release message to MeNB, anyway, UE will still keep connectivity with SeNB by PSCell. So, it can be seen that MeNB should at least know physical layer problem of UE and PSCell
Observation1: MeNB should at least know physical layer problem of UE and PSCell.
As we know, MeNB could know that UE has a poor link in PSCell by proper RRM measurement configuration, but this RRM measurement is not time efficiency, it could be longer than 200ms, for the RRM intra-frequency measurement period in UE physical layer is 200ms. Although UE yet has connectivity with MeNB, the RRM measurement needs at least 200ms for MeNB to find out that UE losing connectivity with PSCell, which wastes the SeNB resource and does not benefit to network capacity.
Observation2: RRM measurement needs at least 200ms for MeNB to find out that UE losing connectivity with PSCell, which wastes the SeNB resource and does not benefit to network capacity.
The time efficiency is required for MeNB to change PSCell quickly and uphold network capacity. Hence, the method of SeNB reporting or UE reporting is needed to shorten time. Referenced in [1]-[2], the comparison of these methods is shown in table1. By the analysis, for SeNB reporting, the method with RLF indication/release message from SeNB could be used, as there is only a simple information will be transmit over X2 interface, the time of SeNB reporting is around 60ms at most. For UE reporting, the difference of time is not obvious in table1, it could be from 1ms to 10ms, however, the RLF indication based on RLM may be a good method, which does not complicate the configuration of MeNB physical lay uplink resource and not generate new test work on UE RLF by CQI parameters.
Observation3: For time efficiency and complexity, UE reporting based on RLM or SeNB reporting including an indication/PSCell release message could be taken as candidate solutions for UE reporting and SeNB reporting.
Until now, all of the information related RLF is sent by UE, such as UE reporting of RLC issue and PSCell RA failure, so the method of UE reporting of physical layer isuse based RLM on PSCell may be better. Besides, the time efficiency on physical layer issue is as important as the RLC failure and PSCell RA failure, UE could realize this issue and stop UL transmission by RLM method earlier than by SeNB reporting method.
Proposal 1: For UE has been agreed to report the RLF for RLC/RA issues and UE could make decision to stop UL transmission earlier by RLM than by SeNB reporting, UE reporting physical layer issue based on RLM is suggested for physical layer problem in PSCell.
Table1 Comparison of UE reporting and SeNB reporting for PSCell physical layer problem
	Methods/Impact
	UE
	Delay/ Impact on specification

	SeNB reports CQI to MeNB
	No impact 
	The extra delay on X2 may be as long as 60 ms;
CQI report will be introduced over X2;

Note:the CQI report is complex and dynamic.

	SeNB reports the indication/ PSCell release message to MeNB
	No impact 
	The extra delay on X2 may be as long as 60 ms;
Indicaiton on  PSCell physical issue or SeNB PSCell release message  will be introduced over X2; 

	UE reports CQI of PSCell to MeNB
	CQI report on PScell is needed in UE uplink for MeNB
	No issue on delay, 1ms for TDD, and 2ms for FDD;
Physical configuration for PSCell CQI will be introduced to MeNB, while the condition to trigger this configuration is uncertain and it may be a waste of MeNB physical layer resource;

	UE reports the indication to MeNB based on RLM
	It may not generate much complexity in UE because UE needs to evaluate CRS for CQI and RRM even without this operation.
	The daly can be very short, e.g, N310=1, T310=0, the total delay to report is10ms;

RLM parameter for PSCell needs to be sent to UE;

	UE reports the indication to MeNB based on CQI of PSCell
	UE needs to use a new evaluation mode based on CQI for RLF report.
	No issue on delay;

New specification on the RLF based on CQI parameters is needed, which will generate work to RAN4;


2.2 Random access failure

For PSCell, it has been agreed that UE will report the random access failure on PSCell. For other SeNB SCell, if contention-free RA is used in SeNB common SCell, SeNB may realize UE random access failure on the SeNB common SCell for a long period, because SeNB can’t have the exactly information when UE preamble transmission COUTER exceeds the  maximum number. If contention-based RA is used in SeNB common SCell, SeNB even could not realize this link issue at all. Thus, the SeNB failure indication message would be sent a long time after UE suffered RA failure on SeNB common Scell. Besides, the delay over X2 will be 60ms at most. So, UE reporting option can give much more time to MeNB to evaluate the failure and to take corrective actions if necessary. For instance, after receiving the failure indication from UE, MeNB may quickly decide to replace the failed SCell with a new one in SeNB, or move all the offloaded bearers back to MeNB. And taking these corrective actions in time can help MeNB provide better QoS guarantee to UE. As a conclusion, it is necessary for UE to report the random access failure on other SeNB common SCell, and SeNB informing the MeNB can also be applied in this case as a complementary method.
Proposal2: It is necessary for UE to report the random access failure for all the SCells in SeNB, and SeNB informing the MeNB can also be applied in this case as a complementary method.

3 Conclusion
In this contribution, we analyze the RLF issue for the radio link of SeNB and UE, our proposal is as follows:
Observation1: MeNB should at least know the physical layer problem of UE and PSCell.
Observation2: RRM measurement needs at least 200ms for MeNB to find out that UE losing connectivity with PSCell, which wastes the SeNB resource and does not benefit to network capacity.
Observation3: For time efficiency and complexity, UE reporting based on RLM or SeNB reporting including an indication/PSCell release message could be taken as candidate solutions for UE reporting and SeNB reporting.

Proposal 1: For UE has been agreed to report the RLF for RLC/RA issues and UE could make decision to stop UL transmission earlier by RLM than by SeNB reporting, UE reporting physical layer issue based on RLM is suggested for physical layer problem in PSCell.
Proposal2: It is necessary for UE to report the random access failure on other SeNB common SCell, and SeNB informing the MeNB can also be applied in this case as a complementary method.
4 Reference

[1] R2-140655, “RLF handling in dual connectivity”, Ericsson
[2] R2-140259, “Radio link failure handling for dual connectivity”, Intel








































































































































































































































































































































 1/3

