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1. Introduction

In RAN2#107, RAN2 made the following agreement on NR RLF report:

10
Add at least the following contents in TS37.320 NR RLFreport content required for MDT:

-
latest radio measurement results of the serving and neighbouring cells, including SS Block index, CSI-RS index in the serving and neighbouring cells measurement results, tagged with location information, if available

-
WLAN and Bluetooth measurement results, if were configured prior RLF and are available for reporting

-
“No suitable cell is found” information, if is available for reporting

-
RACH failure report

This contribution intends to request a confirmation that LTE RLF report is baseline for NR RLF report.
As another issue, in RAN2#106, RAN2 made the following agreement on RLF report enhancement: 
For NR RLF report is extended with a flag, where at least “no suitable cell is found” is indicated. There is no additional UE measurement requirement for this. When to set the flag can be discussed in WI phase.
This contribution also suggests when to set the flag.
2.
Discussion
2.1 Motivation 

In LTE, RAN keeps some logs of the UE configuration, so UE need not include everything in the report. When it receives the log from the UE, it can combine the report from the UE with information logged internally. This reduces what the UE needs to report but complicates RAN operation. Considering UE’s limited capability, this information split mechanism into the network side and UE side seems to be optimal way. 

Now, NR obviously has more kinds of information that UE and network deal with for the operation. Especially using the high frequency as a serving frequency, the cell deployment might not be guaranteed to have a seamless coverage at the beginning stage of SA, and the chance to get the RLF could be more than that in LTE. Considering this, this split mechanism can give even more flexibility to control the UE’s burden and required SON performance. Regarding RLF, of the SON factor, the same analogy is applied. Using only network side information on RLF is insufficient to resolve failure situation in the future. UE side information on RLF can give more detail guidance which can be useful for mobility robustness optimization and coverage optimization purpose. Moreover, already EN-DC has adopted RLF report which was targeted for SCG. It is straightforward to adopt RLF report in SA too. 

Observation 1. LTE RLF report mechanism i.e., RAN has some logs of UE configuration and UE reports complementary log on failure happening can give more flexibility to control UE’s burden in NR where the amount of information reported by UE is more otherwise.

2.2
Baseline procedure 

Based on above Observation 1, to reuse LTE RLF report mechanism as a baseline in NR seems to make sense. 

We can follow a LTE RLF report procedure and contents as a baseline. The following is LTE procedure:

1. UE stores the RLF report including the contents when RLF or HO failure happens, UE keeps this until UE successfully connects to a LTE cell.

2. UE can indicate RLF report availability once RLF report is stored, in the following messages:


2-1. connection re-establishment complete msg 


2-2. connection setup complete msg


2-3. connection reconfiguration complete msg 


2-4. connection resume complete msg 

3. RLF report is discarded:


3-1. once RLF report is successfully retrieved,


3-2. Otherwise, 48 hours later.

4.
The serving eNB can request UE to report the RLF report using UEInformation request message 

5. The UE, once requested to report the RLF report by the serving eNB, responses with UEInformation response message including RLF report to the serving eNB. 

Regarding the used message in item 4, NR didn’t make any soliciting message yet while LTE has UEInformation request message. Therefore, we can use any soliciting message corresponding to UEInformation request message for related UE information. 

Proposal 1: Consider LTE RLF-report operations below for NR RLF-report as a baseline in the below:
1-1. UE stores the RLF context when RLF or HO failure happens.
1-2. UE indicates RLF-report availability in the following messages: RRCSetupComplete msg, RRCResumeComplete msg, RRCReconfigurationComplete msg, RRCConnectionReestablishmentComplete msg.
1-3. UE keeps stored RLF context until UE successfully transmits UEInformationResponse to the connected gNB, or discards the stored RLF context after 48 hours later of report generation.

1-4. Any soliciting message like UEInformationRequest in LTE is used for network’s request for the UE to report the RLF-report.

2.3 NR RLF Report Enhancement
According to the agreement on the enhanced RLF report, RAN2 has to introduce a flag in RLF report, in order to indicate “no suitable cell is found”. Key issue is when the flag is set in RLF report.
After declaring RLF, UE starts finding a suitable cell while starting a timer, T311. When the UE fails to find a suitable cell until the expiry of the timer, it enters RRC_IDLE (see figure 1 and table 1). Therefore, the expiry of the timer means the situation of “no suitable cell is found”.
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Figure 1
UE behavior after RLF declaration
Table 1
UE behavior on timers
	T301
	Upon transmission of RRCReestabilshmentRequest
	Upon reception of RRCReestablishment or RRCSetup message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T311


	Upon initiating the RRC connection re-establishment procedure
	Upon selection of a suitable NR cell or a cell using another RAT.
	Enter RRC_IDLE


It seems reasonable that the flag is added into RLF report when T311 expires. In addition, the time and location information when the flag is added may be considered. 
Proposal 2: Upon the expiry of T311, a flag is added into RLF report, which indicates that no suitable cell is found.
3. Conclusion
It is suggested that 
Proposal 1:
Consider LTE RLF-report operations below for NR RLF-report as a baseline in the below:

1-1. UE stores the RLF context when RLF or HO failure happens.

1-2. UE indicates RLF-report availability in the following messages: RRCSetupComplete msg, RRCResumeComplete msg, RRCReconfigurationComplete msg, RRCConnectionReestablishmentComplete msg.

1-3. UE keeps stored RLF context until UE successfully transmits UEInformationResponse to the connected gNB, or discards the stored RLF context after 48 hours later of report generation.

1-4. Any soliciting message like UEInformationRequest in LTE is used for network’s request for the UE to report the RLF-report.
Proposal 2: Upon the expiry of T311, a flag is added into RLF report, which indicates that no suitable cell is found.
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