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1 Introduction and background

This document contains the outcome of the e-mail discussion “[77#23] Joint: MDT: Accessibility Measurements”. 

In the last meeting there was no conclusion whether or not to have accessibility measurements in MDT Rel-11. The topic was agreed to be further discussed in an e-mail discussion. The scope of the e-mail discussion is “Log failed RRC Connection Establishment? Log details on why it failed? Detailed RA related information?”

The first topic for discussion is therefore if failed RRC connection Establishment attempts should be measured and reported in MDT, followed by what details should be measured and reported with regard to the RRC connection establishment. The aspects covered are RRC Connection Establishment procedure as defined in 36.331 including the RACH procedure as shown in Table 1 as taken from [1]. The UMTS procedure is similar and found in 3GPP TS 25.331 [6].
Table 1: A typical message sequence chart for access (note: not complete) 
	Message sequence
	Comment

	UE ( eNB
	Pre-amble transmission (RACH)

	eNB ( UE
	Timing Adjustment and UL Grant (DL-SCH)

	UE ( eNB
	RRC Connection Request message (CCCH) which includes either TMSI or random reference (TMSI if attached for MME selection)

	eNB ( UE
	RRC Connection Setup message (CCCH) for the selected UE identity in the RRC Connection Request message

	UE ( eNB
	RRC Connection Setup Complete message (DCCH)


2 The use case: RRC connection establishment attempts

The first issue is to discuss if there is a use case for MDT to be able to discover access failures, i.e. when RRC connection establishment fails.  

Table 2
	Company
	Should failures of RRC connection establishment attempts be measured by MDT

	Ericsson, ST-Ericsson
	Yes, if drive tests should be avoided. There is no other method today to assess user perceived QoS as well as coverage of the control channels than by using drive tests if measurements from RRC Connection establishment procedure are needed.

	MediaTek
	We agree that failed connection attempts is something that could typically be monitored at drive test and can most often not be properly detected by the network.

	Vodafone
	We support the idea to measure RRC connection establishment attempts as they are normally very difficult to be detected by the NW and we see it as a problem in the current Live NWs.

	New Postcom
	A whole picture of of failed RA attempts is useful for network diagnostic purpose, but it is not realized in the current protocol, it is appropriate to introduce it in the framework of MDT.

	Telecom Italia
	We support the involvement of the UE in logging RRC connection establishement procedures as metrics for user experience and accessibility

	Acer
	We support the Accessibility Measurements.

Besides RRC Connection Establishment procedure, RAN2 can consider Handover procedure and RRC Connection Re-establishment procedure because they contain accessibility to the new cell about RACH (Preamble transmission) and CCCH. 

For example, if T304 expired (handover fail), the unsuccessful RACH procedures will not report to NW. At this time, UE can log #RACH preamble sent and Max Tx_Pwr used. For example, successful and non-successful reception of RRC Connection Re-establishment can be logged by the UE and reported by MDT reporting procedure.

	CATT
	Yes. Collecting failed RRC establishment attempts can help operators to discover network issues, especially RACH. Current performance measurement of Failed RRC connection establishments (defined in TS32.425) only covers the case, i.e. RRC Setup Request received by network, without including all failed scenarios. This use case can be complementary measurement.

	CMCC
	Currently, it is not easy for NW to figure out whether the case that no data/voice communication in certain area is caused by access problem or non-occurrence of service request. A straightforward exhibit of access problem could eases to identify it.

	ZTE
	Considering the measurement of fail attempts of RRC connection establishment is supported by the real drive test and has been widely used as a KPI in the network optimization, we support that the failures of RRC connection establishment attempts shall be measured by MDT.

	HW/HiSilicon
	We agree that it is useful for the Network to consider RRC connection procedure. However, we think the focus should be RACH procedure in MDT.

	NTT DOCOMO
	We share the view of previous comments that information of failure during connection establishments may not be available in the network. Therefore we support the collection/ logging of RRC connection attempt failure utilising MDT.

	Hitachi
	We also support the measurements of RRC connection establishment procedure by MDT.

	Nokia Siemens Networks, Nokia Corporation
	The occurrence of RRC connection establishment failures may indicate issues which would otherwise be invisible to the operator, and potentially useful as a metric for user experience. 

Most failed connection establishment attempts could be “expected / predicted” due to e.g. poor coverage, which is already detectable by other means (e.g. coverage verification and RLF reporting).  Also, parameters which affect access reliability are typically set very conservatively.  Therefore, it should be quite rare that a connection establishment failure occurs simply due to misconfiguration.

	Kyocera
	We also support the view for measuring RRC Connection establishment attempts by MDT.

	LG
	We share the necessity of logging of failure during RRC Connection Establishment.

	Renesas Mobile Europe Ltd.
	In general, the whole point of MDT is to allow operator to collect similar statistics as can be obtained via drive tests. From that perspective, we agree that collecting such failures could be beneficial.


3 What details on RRC Connection Establishment
This chapter addresses the different procedures involved in RRC establishment and what details should be measured. It is divided into a random access procedure part executed on RACH/DL-SCH and a layer 3 message RRC connection establishment part executed on CCCH/DCCH.

3.1 Preamble transmission (RACH)

As described in [1, 2] the random access channel and associated preamble transmissions is currently not part of MDT measurements. Number of preamble-transmissions (on RACH) is captured for SON in case of successful accesses. Unsuccessful cases are not reported and there are no location information provided by the UE.  

Table 3
	Company
	Should successful and non-successful pre-amble transmissions on RACH be measured in MDT? Any additional details?

	Ericsson, ST-Ericsson
	Yes, discovering issues with the random access channel is an important drive test measure since without a working random access, users cannot access the system. Hence, unsuccessful random access attempts should be captured by UE and reported within the framework of MDT. It will make it possible to discover issues where significant amount of RACH interference and/or high general interference is present as well as coverage problems. If RACH parameters, e.g, power control and configuration, are not set appropriately, then it may take unnecessarily long time of the UE to be granted access to the network,  This results in overly delays in call setup, data resuming from the UL unsynchronized state, and handover, which will negatively impact performance. Therefore, it is crucial that the delay incurred by random access is limited and satisfies desired requirements Additional valuable information are e.g. if Max Tx Pwr has been used, reason for being unsuccessful such as T300 timeout, the latest radio measurements and as well the position. The parameter Max Tx_Pwr is important in order to distinguish between coverage that is related to propagation delays and coverage due to power limitations.

	MediaTek
	We think the most interesting information to log in order to reduce drive testing is a) that connection setup attempt failed, b) the cell id where connection setup was attempted, c) available location information, and d) available mobility measurements.
The detail RACH parameters are not essential as they could be inferred by knowing the broadcasted access information for the cell. We note that RACH failures at handover, or other cases when UE is already connected, are covered by the existing RLF report, and we note that RACH delay, no of RACH attempts etc can already be optimized as it is covered by the RACH report for successful RACH.

	New Postcom
	Focus should be given to the RA attempts which are not followed by a successful RA procedure. For each logging record, the following parameters are possibly included: 1) Cell ID of the RA attempt failure, 2) Location information, 3) Fingerprint, 4) Max power transmitted.

	Telecom Italia
	As for cell parameters, they could be inferred by the network, but we should also consider the case where the configuration is changed (e.g. by SON) in the time period between the event is logged and it is reported to the network. Hence having all the necessary info in one snapshot could be more practical.

	Acer
	Yes, non-successful preamble transmissions on RACH results in initial access failure, handover problem and uplink synchronization problem. Non-successful preamble transmissions about above procedures are not reported in the current spec. Information like non-successful #RACH preamble sent, Max Tx_Pwr used, T300/T304 timeout time and reason and location information can report by UE.

	Samsung
	We would like to minimize the specification impact on it. 

For successful access case, the current RACH report seems enough. 

If RAN2 supports measurements for unsuccessful case, it is desirable to design it based on MDT framework. We think that Logged MDT would be used to report unsuccessful RACH case, i.e. logged measurement configuration, location mechanism and reporting procedure can be reused. 

During the periodic logging for Logged MDT, UE can log the additional information whenever RRC connection establishment failure occurs in the periodic log. We can consider the additional information as follows:

· An indicator to identify RRC connection establishment failure. By counting the indicators from the reported logs, we can easily check the failed RRC connection establishment attempts attempts.

Since other information such as Serving Cell ID, available location information and so on is already provided with the existing logged measurement, it is not required to define them separately.

	CATT
	We agree that the non-successful preamble transmission should be logged in MDT. In our understanding, incorrect PRACH/RACH parameter setting can lead to failed preamble reception on the network. This issue cannot be discovered by network itself, thereby the UE logging for the failed preamble access is very beneficial for network. 

To discover power setting problem, the real transmission power or whether Max Tx power is used should be logged. Besides, the location info and cell id are also needed.

The reason of failure (such as T300 timeout) is not very necessary, since in almost all cases of access failure, the reason is T300 expiry.

To Ericsson: Is there any other reason besides T300 timeout for random access failure?

	CMCC
	The logging should only consider the last non-successful preamble transmission of each RA attempts, which is enough for NW to identify RACH-related problem zones.

	ZTE
	The report of successful pre-amble transmissions on RACH has already been supported by the message UEInformationResponse. So, only non-successful pre-amble transmissions on RACH should be measured in MDT.

	HW/HiSilicon
	We agree with CATT that The reason of failure (such as T300 timeout) is not very necessary to report, since in almost all cases of access failure, the reason is T300 expiry from RRC layer point of view. However, we should focus on RACH procedure in MAC, A) Maximum number of RA Preamble transmissions has reached but no RAR is received. B) Contention Resolution failure i.e. mac-ContentionResolutionTimer expire. We agree with Samsung that the specification impact should be minimized, for example  the RLF reporting mechanism may be reused since it does not require any network configuration. 

	NTT DOCOMO
	It would be beneficial to log the failure of overall initial access procedure  (i.e., including RA procedure and RRC connection establishment) with its trigger and some additional information such as explained below.

This additional information from UE combines with the information that already known in the network (i.e., RACH parameters) would help the operator to identify the underlying problem of the accessibility failure case.

Foreseen log content:

· Initial access procedure failure 
· Trigger of the initial access procedure failure (1: max preamble transmission or 2: T300 expiry) (This could help operator to identify the problematic part of the procedure) 
· Whether Max_Tx power is used.

· Number of preamble transmission

· Cell ID

· Time Stamp (this could be used by the network to correlate with broadcast Pmax or load exist during that specific timing)
· Location Information (if available)

	Hitachi
	We think it will be useful to report on unsuccessful RACH in MDT framework. At least the number of preamble transmissions, whether Tx power reaches the max power, and available location information are expected in the log. Reason for failure e.g. T300 timeout will be also useful.

	Nokia Siemens Networks, Nokia Corporation
	For the case of successful RACH that requires more than one RACH transmission: this is already covered by the Rel-9 RACH reporting feature, and no enhancements appear to be needed.

For the case of unsuccessful RACH: Serving Cell ID, radio measurements, and location information.  The need for including other information requires further discussion.

	Kyocera
	We think random access attempts on RACH should be measured by using MDT. We agree with MediaTek that the collection of information already available at the network using the current specification should be excluded from measurements. Logging and reporting of information related to failed random access attempts are useful; however, measurements of additional successful access attempts are not essential (to reduce unnecessary traffic).

The latest radio measurements, RACH attempted Cell ID and location information are useful for optimization and should be logged by UE. Also time-stamp of the failed access attempts, mobility state information and the selected preamble group may also be of interest for further analysis.

	LG
	For the RRC_IDLE UE, the RACH procedure and RRC Connection Establishment procedure is not separable. 
And, during RACH procedure, behaviour regarding MSG 4 is different for RRC_CONNECTED UE and RRC_IDLE UE. 
For RRC_IDLE UE, if transmission of MSG 3 and reception of MSG 4 is successful, there should be no problem for RRC CONNECTION ESTABLISHMENT procedure.

I.e, if transmission of RACH MSG 3 fails, it means the failure of transmission of RRC Connection Request message. And, if reception of RACH MSG 4 fails, it automatically means the reception of subsequent RRC Connection Setup message will also fail.
Thus, logging of RACH failure seems enough., 

	Renesas Mobile Europe Ltd.
	Since the RACH will either succeed or fail, and in case of success information is already given to the network, we think the most interesting information would be the occurrence of a connection establishment failure and some more details on the cell where the attempt happened.


3.2 Connection establishment (CCCH/DCCH) 

After a successful RACH part the connection set-up continues on the CCCH channel with the exchange of RRC Connection Request and RRC Connection Setup messages, and then finally ending with the transmission of the RRC Connection Setup Complete message on the DCCH (UE->NW). The questions to discuss are:

· What details should be logged? Can issues be detected in NW for the interesting possible failure cases and/or is UE measurements necessary? For instance, can the problem(s) be sufficiently located to either UL or DL CCCH (and DCCH) or is it needed to have UE measurements (with location) in order to securely detect quality of services and coverage issues concerning UL and DL control channels used for establishing an RRC connection?

Table 4
	Company
	What details should be logged related to the RRC connection establishment procedure/message exchange?

	Ericsson, ST-Ericsson
	Collecting a successful/unsuccessful RRC connection procedure in MDT should be done. Regarding the level of details and how to achieve this should consider the UL and DL differences, enabling possibilities to discover if the problem(s) occurred on UL and/or DL. The network side cannot be able to determine this by its own since it does not know if the message that has been sent has been received by the UE unless UE has responded and NW has received the response. Thus, the NW needs help from the UE to understand where the problem is. For instance, if the UE logs if it has successfully received the RRC Connection Setup message the network can then determine if the Setup message was correctly received in UE or if it was the RRC Connection Complete message sent by the UE but never received by the eNB that was the problem (the latter indicating an UL problem). Additional information to be captured is also here the latest radio measurements as well as position. This will then provide details of coverage of control channels for the access part

	MediaTek
	Probably a complete failure in the RACH procedure at RRC connection establishment should trigger logging, i.e. when max no of RACH transmissions is reached.
Probably T300 expiry should trigger logging, i.e. when UE has generated a RRC connection request message, but there is no response.
The UE goes to connected mode after having received the RRC connection setup message, and subsequent failures after that would trigger the existing RLF report, thus failure to transmit the RRC connection setup complete message could be considered already covered by existing functionality.

	Vodafone
	Agree with MediaTec on the first 2 bullets:

Especially such failures as not answering of RRC connection request are almost impossible to trace on the live networks in a good way. It would be good to correlate this information with the radio measurements.

	New Postcom
	We agree with MediaTek that Max number of RA transmissions and T300 expiry can be the logging triggers, and RRC Connection Setup Complete message is excluded since the dedicated connection has been established by this time. In summary, the following 2 conditions can act as the logging triggers:

1) Maximum number of RA Preamble transmissions has reached but no RAR is received.

2) RRC Connection Request message has been sent and RRC Connection Setup message is not received before T300 expiry.

	Telecom Italia
	It could be sufficient to log the failure cases in the UE and the successful reception of RRC Connection Req in the network and the two pieces of info should be linked together, hence UE log should contain the information needed for the correlation. Presence of location info and fingerprint is also recommended.

As an additional use case, we can consider the RRC connection request subsequent to a mobility procedure upon leaving RRC_CONNECTED in another RAT, e.g. after a redirection. In this case the trigger may be the cell selection prior to the RACH attempt, for example in case of lack of coverage. A more detailed analysis is needed.

	Samsung
	As in our comments in Table 3, if Logged MDT is reused, the most useful information can be obtained without specification change. 

	CATT
	In our opinion, it is beneficial that the network can distinguish the problems of different radio link, UL or DL. The failed reception of RRC Connection Setup Request on network is mainly due to bad UL radio quality, while receiving failure of RRC Connection Setup message by UE due to DL. Thus, indication of transmission and reception of these two messages could be logged by UE, and then used by network to optimise relevant radio link. 

For RRC Connection Setup Complete message, if the transmission failed, RLF would be detected (due to max no of UL RLC transmission reached) by UE. In this case, RLF Report is recorded, thereby no more information need to be logged. 

	CMCC
	We also agree with the first two bullets of MediaTek. RRC connection request is not protected by ARQ, so it is easier to be impacted by link condition. Logging where RRC connection request failures happen will help to identify the weak coverage of PUSCH.

	ZTE
	We agree with MediaTek that both the complete failure in the RACH procedure at RRC connection establishment and the expire of T300 should trigger the logging.

	HW/HiSilicon
	We do not think the failure cause by the UL issue or DL issue needs to be considered specifically for the connection setup. UL coverage enhancements are already being considered in MDT by introducing new measurement parameters. We also agree that RLF report can be enhanced to distinguish the UL issue or the DL issue. 



	NTT DOCOMO
	See our comments in 3.1.

We do not against taking detailed logs wrt parts of initial access procedure (i.e., message1/2 part and message 3/4 part), e.g., logging of successful reception of RRC Connection Setup. But in this case tight association of logging between UE log and NW log is needed. So, probably we should start the discussion from simple logging solution.
We also share MediaTek comments that UE enters to RRC CONNECTED state after reception of message4 (RRC Connection Setup), so probably RRC Connection Setup Complete transmission failure should be covered by RLF detection.

	Hitachi
	It is useful to log for failures of RRC connection setup procedure. To investigate where the problem is, messages transmitted/received by UE should be logged.

	Nokia Siemens Networks, Nokia Corporation
	For the case where the RRC Connection Request message has been sent but no RRC Connection Setup message is received (T300 expiry), it should be sufficient to capture the Serving Cell ID, radio measurements, and location information.  Other information could be considered, based on further investigation on how it is used and how much it helps in verifying/optimizing the network operation.

	Kyocera
	We have no strong motivation to introduce the additional logging for RRC connection establishment procedure/message exchange, but it might be good to collect failure information related to failed response to the RRC connection request.

	LG
	See response in previous section.

The failure of RACH procedure seems to also cover the case of CCCH failure. Thus, no need to separate treat failure of RRC Connection Establishment.

	Renesas Mobile Europe Ltd.
	If we consider this similarly as the RLF report and the previous issue (RACH failure before connection establishment), perhaps any failure during connection establishment could be covered by a “Connection failure report”, similarly as we have RLF report. This would then be differentiated by specifying in RRC when such a report can be generated and what are its contents.

As for the report contents, we think it would be sufficient to capture the serving cell GCID and measurements (RSRP/RSRQ), along with any available location information.


3.3 UMTS specifics
	Company
	Any UMTS specifics on RACH access and RRC connection establishment procedure/message exchange?

	Telecom Italia
	We can consider whether the procedures covered by RLF in LTE should also be addressed with specific solutions for UMTS, at least for the use cases related to accessibility

	HW/HiSilicon
	We think RACH optimization should be introduced in UMTS, and the detail methods should be FFS.

	Renesas Mobile Europe Ltd.
	We think the LTE solution could be discussed first, although we would expect most details would be very similar for both systems.

	
	


4 Summary and Conclusion

There were 19 companies (of which 4 operators) providing input to this the e-mail discussion.

Use case 

· Unanimous support 
· One company mentioned that also handover procedure and RRC connection reestablishment should be considered
The measurements

1. Preamble transmissions (RACH measurements)
· There were no explicit view against logging non-successful preamble attempts
· Some companies expressed that the already available Rel-9 RACH reporting for SON is enough and no enhancements needed for that part.
· There were many different views about the detailed content of the report  
· Configuration and reporting. Two different views have been expressed:
· no configuration should be needed similar to RLF reporting 
· the MDT logged procedure should be used to capture and configure the measured events

2. Connection establishment (RRC messages)
· Many companies believes it is sufficient to log failure of RRC Connection Request message
· The trigger of discovering that is when no response message (RRC connection Setup) was received, e.g. T300 timeout.
· Many companies considers that RLF will be used to discover that RRC connection setup complete message fails
· There were a few views on what side-information is needed and the proposed content varies

3. Additional UMTS specifics
· One company expressed the view that the RLF in LTE should also be considered for UMTS 
· One company mentioned that RACH optimization should be included in UMTS
· One company mentioned that LTE solution should be discussed first. UMTS would be very similar. 

The Rapporteur's conclusion of the discussion is that if access failure detection in LTE and UMTS is approved in RAN2 that:
· the additional information to be logged when capturing agreed events needs further discussion
· if any MDT configuration and logged reporting is needed or if RLF-like execution and reporting can be used needs further discussion

· if RLF functionality (similar to what exists in LTE) should be included in UMTS for accessibility purposes needs further study
Proposal 1: The use case that MDT should discover access failures during RRC Connection establishment attempts was supported by all involved companies and is therefore proposed to be approved by RAN2.

If Proposal 1 is accepted:

Proposal 2: Almost all companies expressed the view that MDT should measure unsuccessful pre-amble attempts. It is proposed that RAN2 decides to include that in MDT.

Proposal 3: RAN 2 should decide if failures of RRC connection attempt messages after RA procedure should be logged if so then at least the failure of RRC connection request/RRC connection setup (such as triggered by T300 timeout) should be captured. Other events need further discussion.
Proposal 4: To report and execute the measurements of the decided events, the options are either similar to LTE RLF or by configuring and reporting the measurements like the logged measurements
Proposal 5: RAN2 to decide if it will be the same measurements for UMTS and LTE
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