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Introduction
In RAN2 #105bis in Xi’an, and as part of NR MDT it has been agreed to enhance the connection establishment failure report with additional information.
Agreements of NR MDT
1: 	Agree the use case that NR RLF Report can indicate the information to differentiate DL and UL availability after RLF occurrence. Solution is FFS.
2: 	For NR CEF Report is enhanced with further information elements expressing the number of failed connection setup attempts after RLF at least including the number and available location information.


[bookmark: _Hlk513657944]However, in our understanding further investigations is required on the information to be used for the augmentation of the connection establishment report. 
[bookmark: _Ref178064866]Discussion
The content of the connection establishment failure report (so-called ConnEstFailReport) is shown in the Figure 2.1.

ConnEstFailReport-r11 ::= 				SEQUENCE {
	failedCellId-r11					CellGlobalIdEUTRA,
	locationInfo-r11					LocationInfo-r10				OPTIONAL,
	measResultFailedCell-r11				SEQUENCE {
		rsrpResult-r11							RSRP-Range,
		rsrqResult-r11							RSRQ-Range				OPTIONAL
	},
	measResultNeighCells-r11				SEQUENCE {
		measResultListEUTRA-r11				MeasResultList2EUTRA-r9			OPTIONAL,
		measResultListUTRA-r11				MeasResultList2UTRA-r9			OPTIONAL,
		measResultListGERAN-r11				MeasResultListGERAN				OPTIONAL,
		measResultsCDMA2000-r11				MeasResultList2CDMA2000-r9		OPTIONAL
	}	OPTIONAL,
	numberOfPreamblesSent-r11			NumberOfPreamblesSent-r11,
	contentionDetected-r11				BOOLEAN,
	maxTxPowerReached-r11				BOOLEAN,
	timeSinceFailure-r11				TimeSinceFailure-r11,
	measResultListEUTRA-v1130			MeasResultList2EUTRA-v9e0		OPTIONAL,
	...,
	[[	measResultFailedCell-v1250		RSRQ-Range-v1250				OPTIONAL,
Figure 2.2: content of accessibility measurement report so-called ConnEstFailreport


As one can see the contents of ConnEstFailReport comprises the measurement of the failed cell, measurement of the neighbouring cells as well as some details of performed RACH attempts. The content of ConnEstFailReport may suffice in LTE network, but enhancement in NR is deemed necessary. 
In our understanding, downlink/uplink mismatch can be a prevalent issue that is originated from different beam forming mechanism used in downlink and uplink antenna system (Downlink uses a significantly sophisticated antenna system compared to uplink). Connection establishment failure report may be enhanced to assist the network and operators in detection of mismatch between downlink and uplink leading to find the uplink coverage holes and their corresponding cells. In the following we discuss a scenario wherein enhancing connection establishment report may be helpful.

1. In LTE, CEF report report contains information of the failed cell, neighbouring cells as well as RACH attempts information
1. In NR, due to different beam forming mechanism used in downlink and uplink, downlink uplink mismatch may cause uplink coverage holes while the downlink present 
1. Connection Establishment failures may assist the network to identify downlink/uplink mismatch locations and their associated cells

Capturing the impact of consecutive establishment failures
According to the 3GPP TS 36.331 and the current state of the art of connection establishment failure procedure, the UE deletes any logged connection establishment failure message once a new connection establishment failure is observed. The detail is shown in Figure 2.2.
2>	except for NB-IoT, store the following connection establishment failure information in the VarConnEstFailReport by setting its fields as follows:
3>	clear the information included in VarConnEstFailReport, if any;
3>	set the plmn-Identity to the PLMN selected by upper layers (see TS 23.122, TS 24.301) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;
Figure 2.2: UE may delete the information of previous CEF
Although the number of consecutive failures as well as the failure location can bring an indication of uplink issue as discussed in [1], however consecutive failures may likely happen in different cells. In fact, when a failure happens due to the uplink coverage issue (while the downlink is good enough and UE initiates establishment procedure), UE fails at RACH process. According to the RACH common config shown in Figure 2.3, the UE may define a penalty offset connEstFailOffset for the failed cell that is valid for a certain period of time defined by connEstFailOffsetValidity.   
RACH-ConfigCommon-v1250 ::=		SEQUENCE {
	txFailParams-r12				SEQUENCE {
		connEstFailCount-r12					ENUMERATED {n1, n2, n3, n4},
		connEstFailOffsetValidity-r12			ENUMERATED {s30, s60, s120, s240,
														s300, s420, s600, s900},
		connEstFailOffset-r12					INTEGER (0..15)		OPTIONAL	-- Need OP
	}
}
Figure 2.3:  Connection Establishment Failure offset
In the exemplified scenario shown in Figure 2.4, UE may try to establish a connection to cell A and if it fails for the second round of cell reselection it due to the set penalty offset it may try the Cell B and if it fails it may eventually try cell C. Hence multiple connection establishment failures may happen on multiple cells. If the UE finally succeed to establish a connection, provided information in terms of the number of failures and failure location may not bring enough information to analyze the uplink coverage belongs to which cells. 
[image: ]
Figure 2.4: exemplified scenario with multiple CEF in different cells – uplink coverage shown by gray color 
In another scenario, we may have a UE in a high mobility scenario, UE may move toward other cells and connection establishment failure happens at cell A. UE after a cell reselection evaluation, starts to establish a connection to the second cell (in this example cell B), but it fails again. If the UE successfully establish a connection in third cell (e.g., cell C), the reported connection establishment failure (including the number of failures and their location) may not bring any value without having the identity of the cells where the failure happened. 
[image: ]
Figure 2.5: Multiple CEF for over multiple cells for a High-speed UE
Hence, we propose to include the cell identities in the list of the consecutive failures to provide the facility for the network to detect the uplink issues.
1. RAN2 to include additional information to identify the cells where consecutive connection establishment failures happened. FFS: Whether the beam identifier is also included for each consecutive connection establishment failure.


Conclusion
In section 2 we made the following observations:

1. In LTE, CEF report contains information of the failed cell, neighbouring cells as well as RACH attempts information
1. In NR, due to different beam forming mechanism used in downlink and uplink, downlink uplink mismatch may cause uplink coverage holes while the downlink present 
1. Connection Establishment failures may assist the network to identify downlink/uplink mismatch locations and their associated cells

Based on the discussion in section 2 we propose the following:
1. [bookmark: _GoBack]RAN2 to include additional information to identify the cells where consecutive connection establishment failures happened. FFS: Whether the beam identifier is also included for each consecutive connection establishment failure.
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