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Discussion and decision
1 Introduction
This is the report of RAN2 [66#13], E-mail discussion on SON RACH measurements. 
The scope of this email discussion is to: 
· Determine what RACH measurements are important for RACH SON, and have to come from the UE.
· Also discuss how the reporting would take place.
It was agreed at RAN2#66 that there is an intention to have UE measurements for for RACH optimization if it can help the network.
According to LS R2-093538/R3-091433, it was agreed at RAN3#64 that for RACH optimization, at least the following UE measurements are needed:

· Number of retransmissions, i.e., PREAMBLE_TRANSMISSION_COUNTER in TS 36.321;

· Access delay ADi, i.e., the time it takes from the initial preamble transmission until access is granted;

· Power limitation indication;

Futher, the LS mentions that measurement entities are reported for example:

· every X successful accesses,

· every T time units, 

· upon request by the eNodeB, or

· upon access to the network.

2 Measurements
2.1 General Comments

[Comments that do not fit in the subsequent sections can be placed here ]

Huawei Explanations on pathloss estimate and data available for transmission. 

As for most cases of optimization, we could model two conceptual ways: A) blind optimization, where parameters are set in particular way and the resource usage, access time etc is observed, parameters are then changed (rather blindly) and then performance is again observed for improvements. B) predicted optimization, where more information is available, so performance impact due to a certain parameter change can be predicted a priori. Most real cases of optimization is a mix of A and B (not fully blind but not fully predicatable). Predicted optimization has better convergence time and comes with less need to explore un-wanted/bad parameter combinations.
CATT=>In the stage of traditional network optimization, it’s common to adopt A).  In SON era, B) is expected to be used as more as possible if available. 
For UE RACH resource selection we have in Rel-8 the concept of G roup A and Group B, where the UE can signal one bit of information to the network (by choosing preamble from group A or group B) to allow the network to provide a larger grant or more efficient transport format for Msg 3 to UEs in good radio conditions with data to transmit, than to UEs that anyway could not use a larger grant or a more efficient transport format, due to poor radio conditions, power limitation or due to not having data to transmit. The selection of group A or group B is based on UE measurements: Pathloss estimate and Data available for transmission and parameters: messageSizeGroupA, PCMAX, preambleInitialReceivedTargetPower, deltaPreambleMsg3, messagePowerOffsetGroupB. We see that in group A/B preamble selection, it is interesting to optimize: messageSizeGroupA, the transport format of msg 3 (provided in RAR) and the messagePowerOffsetGroupB. 
To make optimization more predictable for parameters for the group A/B selection, we think information on the UE measurements used for the group A/B selection are needed: the Pathloss estimate and Data available for transmission. E.g. knowing the distribution of the potential message size of Msg 3, we can know to what extent it would be useful to change the messageSizeGroupA, and knowing the distribution of pathloss estimate used for RACH in a cell, we can determine the feasibility of different transport formats for Msg 3 and messagePowerOffsetGroupB. Of course we can then also better predict how many UEs that will use group A and group B and thus also have more predictable algorithm for setting the size of the two preamble-pools or better predict how change in another parameter should affect the size of the preamble pools. 
Power limitation indication is considered useful by Huawei as explained below. As has been proposed by Ericsson, this could be indicated by a boolean indicator for one sequence of RACH attempts by ramping, or as proposed by QC as an indicator for each individual attempt. The power selected by the UE depends on the UE pathloss estimate, the power ramping, and a number of parameters. If the pathloss estimate(s) used for the RACH is anyway reported by the UE for the purpose described in section above, then eNB can deduce the transmission power the UE used, and if the UE was power limited or not.
2.2 Access Delay

Proposed Defintion: 

The time from initial preamble transmission until access is granted
Discussion: 

Huawei (motivation / benefit): Delay vs. Radio resource usage is one of the main optimization tradeoffs for RACH optimization, so it is obvious that Delay need to be visible somehow. Further, for UE initiated RACH, unless every other aspect of the RACH procedure is reported explicitly to the eNB, the eNB cannot deduce the delay, thus assuming that UE will not report every detail of the RACH procedure, then the UE need to report the delay. 

Huawei (comment): The proposed definition above is taken from RAN3 LS, but it is not clear when the “access is granted” occurs. Is this the time of the first transmission after successful completion of the RACH procedure (including contention resolution)? Successful completion of RACH procedure could be an alternative end-criterion, already supported in 36.321.

Ericsson (comment): Completion of RACH procedure as specified in 36.321 should be used as the end-criterion. Intial preamble transmission is the subframe at which the first preamble is transmitted.
Qualcomm (comment): The end time can be defined as the subframe at which the DL signal that results in the completion of random access procedure is received. The DL signaling is Random Access Response in case of non-contention based and PDCCH transmission addressed to the C-RNTI in C-RNTI MAC-CE or matching UE Contention Resolution Identity MAC-CE in case of contention based random access.
CATT(comment) => 

1. Before saying this measurement is needed or not needed, we propose to make it clear about the usage or necessity: Is it used as performance metrics or input parameters? It seems like as input, if such, how to use Access Delay to dignose the problems?

2. We have the similar confusion about “access is granted”. If it means the time when RACH procedure is completed successfully, the time about preamble access failure will not included in it, which will cause this statistics incorrect. 

Samsung (comment): First, we also would like to make it clear about the usage or necessity.  Second, we think some kind of timing information (e.g. “preamble transmission time” indicated in 2.9) would be needed for the eNB to make a statistics. So, shouldn’t it be sufficient for the eNB to acquire the access delay if really needed? 
Huawei (comment): We think this is a performance metric, and it is needed in order to determine to what extent we have access delay problems in the system. RACH optimization would typically be done in order to either improve access delay, or improve radio resource consumption. 
NEC (comment): Since an eNB cannot know the exact access delay without this measurement, it should be reported from UEs. Regarding the definition of end-criterion, agree with Ericsson. For the question from Huawei, “if to provide the access delay as a single value or split per preamble?”, our preference is a single value, because it is not sure the intention to split per preamble. 
Nokia & NSN (Comment): Similar information could be counted from the backoff time added with the count of contention resolution failure times the contention resolution timer. Therefore, reporting all proposed parameters could result in redundant information. 
LG (comments): We are not convinced about a need for reporting the accurate access delay. We think the eNB would be able to deduce the average access delay from no of RACH transmission, no of collisions and no of backoff, which may help in optimizing RACH parameters mentioned below.
ZTE(comment): This paremeter may be useful to determine the RACH delay performance. But the NW cannot recognize the cause of the delay from only a summary of access delay. And eNB cannot make sure which parameter is unfit, so this measurement may be repored in detail, e.g. backoff time, contention resolution time etc.
Samsung (comment): To us, RACH optimization would typically be done in order to meet the target requirements given from an operator, not to improve access delay. Let assume a target requirements, e.g. 10ms RACH delay with 1% RACH collision probability, are given from an operator. RACH optimization should be done in order to meet those requirements. 

For the access delay, we’re wondering why not possible for the eNB to estimate. The information for the calculation might be already available in the eNB such as PRACH resource interval, average BO value, current collision probability (based on the number of received preambles and contention failure information), etc. 

In normal condition, the estimated access delay would be ok. However, in the error case (something is very wrong in the network), that estimated access delay would not be correct. So, the proposal might be for the error case. However, we still have some questions for clarifications. In such an error case, isn’t RACH failure expected instead?  
CATT=> Actually, this measurement will not contain the access delay of failure, which cause it is inaccurate. Additionaly, eNB can estimate an average access delay as performance metrics. 
Positions: 

This measurement is needed / useful: Listed in RAN3 LS, Huawei, Ericsson, Qualcomm, NEC, (Nokia & NSN, provided that this is taken into account when deciding upon the other parameters, particularly contention resolution failure and backoff time), ZTE(We assume the details of delay also need to be reported )
This measurement is not needed / not useful: (Samsung: need further clarification), LG,  CATT
2.3 Number of RACH transmissions
Proposed Defintion: 

PREAMBLE_TRANSMISSION_COUNTER in TS 36.321
Discussion: 
Huawei (motivation / benefit): Number of access attempts impacts directly both the access delay and the radio resource consumption. This information is needed in order to understand how the access delay and radio resource consumption is composed, in order to take corrective actions, in optimization algorithms. This information is not known to eNB.
CATT=>

1. In deed, Number of RACH transmission will impacts access delay and radio resourece, however, how to distinguish too many this transmission is caused by preamble contention or power problems, which will lead to the same result, but the parameters should be adjusted will be different. Assumption: Max Retransmission number is 3. For 2 cases: access success after 3 transmission, access failure after 3 transmission, although the retransmission number is same, the result is different. Can this statistic reflect the actual problems?
2. For accessing failure UE, how to calculate this transmission number?
Samsung (comment): We think it would be useful to set a proper initial power or power ramping steps, etc.Positions: 
This measurement is needed / useful: Listed in RAN3 LS, Huawei, Ericsson, Qualcomm, Samsung, NEC, Nokia & NSN, LG, ZTE
This measurement is not needed / not useful:

2.4 Power Limitation Indication
Proposed Defintion: 

A boolean indication or a power headroom report
Discussion: 

Huawei (comment): Some kind of indication is useful. Pathloss estimate could be reported instead, see below.
Ericsson (comment): An indication should be sufficient. It is necessary to know whether UEs are power limited in order to set an appropriate format (e.g number of preamble sequences). As such, there is a need of a power limitation indication reported by the UE. The UE may indicate this using for example a single bit, where the UE reports whether it has transmitted at its maximum transmission power during the random access procedure. To our understanding a pathloss estimate can vary between the attempts and for a PL measurement to be useful, the pathloss of each attempt may then need to be reported. It is not clear to us that this would be useful and that the additional complexity can be motivated.
Qualcomm (comment): Assuming that the eNB does not know the pathloss distribution in the coverage, it seems beneficial for the eNB to know at which preamble transmission the UE has hit its maximum power. It would be beneficial for the eNB to know if many retransmissions under power limitation are taking place. 
CATT (comment)=> 

The clarification about the purpose or usage for this measurement is preferred. From our understanding, it is used to judg PRACH power problems. Based following analysis, we think that it can not identify the power problems: 
1. Except PRACH power, many other unsuitable parameters, such as Max retransmission numbers, step and other will result in the power limitation for UE;
2. Even if suitable power parameter, in the case of too many UEes are ready to access, it still happens reaching the max. power for UEes due to preamble limitation, not power prolems. At this scenario, this indication can not used to diagnose power problems. 

3. It can be used to judge the PRACH power is too high, how to identify the low PRACH power? The latter is more meaningful as the low power will contribute to access failure.

4. It’s very common that power limition will happen for the users at the cell edge will happen, which means that coverage is not very good enough and should be optimized, which is in the scope of CCO. While, the purpose of RO are RACH parameters optimization.  
5. The eNB can detect PRACH power problems, which will save the air interface resource and the UE power. 

Samsung (comment): we think this information would be useful to set a proper messageSizeGroupA. However, considering ENUM {b56, b144, b208, b256} as messageSizeGroupA, why not 2bits? 1bit difference is not a big deal.  
As Qualcomm indicated, the proposal would be based on the assumption the eNB does not know the pathloss distribution in the coverage, however without pathloss information, how to set a proper messagePowerOffsetGroupB? If not possible, should we also consider 2.5 (in addition to 2.4)? 
Nokia & NSN (Comment): With power limit indication the eNB should have sufficient knowledge whether the UL has been coverage limited. To our understanding pathloss indication will not provide much further information, especially when taking into account the inaccuracy of the estimates.
LG (Comments): It would help in choosing a proper preamble format.
ZTE(comment): Is the power limited indication provided for per preamble or just a counter value of retransmissions number under power limitation? 
Samsung (comment): it seems 2 scenarios would be mixed in the discussion. 
1) To inform the eNB of the situation when the preamble transmission was done under the max power

2) To inform the eNB of the situation when the power is lack/excessive compared to the current RACH MSG3 transmission
For the case 1), what should be expected eNB behaviour? As CATT indicated above, it might not really indicate power problem. 

For the case 2), we assume the expected eNB behaviour would be increase/decrease RACH MSG3 size. In the case, 2bits would be more beneficial to indicate which RACH MSG3 size can be transmitted without a lack of power. 
One further question is if we have 2.5 (pathloss estimate), should we still need 2.4, i.e. can the eNB know maximum RACH MSG3 size based on the pathloss information? If the eNB cannot know, we might need both. 
Positions: 

This measurement is needed / useful: Listed in RAN3 LS, Ericsson, Qualcomm, (NEC), Nokia & NSN, LG, ZTE
This measurement is not needed / not useful: CATT, (Samsung: need further clarification)
2.5 Pathloss Estimate
Proposed Defintion: 

Pathloss estimate calculated in the UE and used in RACH procedure, according to TS 36.213
Discussion: 

Huawei (motivation / benefit): a) If UE has reached power limitation in the PRACH power ramping, this should be known in the eNB as the eNB may take different corrective actions depending on if this happens or not. By UE reporting the pathloss estimate and the number of RACH transmissions, the eNB can deduce the output power used by the UE.  b) RACH performance may be different in different locations of a cell. As UE anyway calculates the pathloss estimate it seems suitable to use this as “location” information. c) pathloss estimate is used by the UE when selecting preamble from group A or group B. In order to properly tune and understand the selection for group A and group B, it is important to know the detailed criteria that the UE uses, thus it is important to know UE pathloss estimate (and UE data available for transmission).

Ericsson (comment): Similarly to 2.4, it is not yet clear to us if this measurement is needed: In order to determine whether the UE has been power limited the pathloss of each attempt may need to be reported. This would increase the amount of data that needs to be signaled. In addition, our understanding is that the accuracy of the PL estimate is not that good either. Further, it is not clear what the additional benefits the “location” information brings to RACH optimization; this needs to be clarified. To us it seems that it could be sufficient to monitor the number of preambles received within each group.
Qualcomm (comment): The benefit over section 2.4 should be clarified since this requires more overhead.
CATT (comment)=> It is beneficial for UE to select preamble from Group A or Group B. 
Samsung (comment): we think this information would be useful to set a proper messagePowerOffsetGroupB. However, based on the discussion in 2.4, we should decide either 2.4/2.5 is sufficient or both 2.4&2.5 are required.   
Huawei (comment): Please see small elaboration in subclause 2.1
Nokia & NSN (Comment): See comment above.

LG (comments): The eNB would be able to select group A and group B from the calculating no of collisions of the preamble of each group.
Samsung (comment): I may miss something. However, without pathloss information, how to adjust/set a proper messagePowerOffsetGroupB? With 2.4, can the eNB do that? 
Qualcomm: Isn’t it so that the pathloss can be derived by the eNB if the eNB knows in which (re)-transmission the UE has reached the maximum power?
Positions: 

This measurement is needed / useful: Huawei, CATT, (Samsung: need further clarification)
This measurement is not needed / not useful: Ericsson, Qualcomm, NEC, Nokia & NSN, LG
2.6 Contention Resolution Failure
Proposed Defintion: 

A Boolean indication indicating that contention resolution failure has occurred for a RACH preamble transmission, ref [3] or a counter indicating no of contention resolution failures, ref[1]
Discussion: 

Huawei (motivation / benefit): The corrective action would typically be different for case a) RACH attempts fails due to contention resolution failure and case b) RACH attempts fails with no contention, so in order to correctly determine corrective action, it needs to be known to how great extent RACH fails due to contention. Thus this information is needed. 
Huawei (comment): Both definitions above would be fine. No strong opinion. 
Ericsson (comment): Both definitions above are OK. It is necessary to understand whether the access delay is due to preamble detection miss (power control parameter) or contention (opportunity frequency). To derive accurate estimates of detection miss probability, it may be necessary to exclude random access procedures that have been subject to contention failures (i.e., reports where the transmission counter has been increased due to contention failure). This can be done using a single bit, where the UE indicates whether it has been subject to contention during the random access procedure. Although, a counter indicating number of contention resolution failures contain more information that a single bit indication, we feel it is beneficial to keep the amount of complexity and signaling required limited, and therefore it may be better to indicate whether a contention resolution failure has occurred.  

Qualcomm (comment): We prefer a Boolean indication per preamble transmission. We should have a separate indication if the random access procedure itself was contention based or non-contention based (i.e. indication for applicability of this info).
CATT (comment)=> In principle, the measurement is beneficial. Clarification is needed: When it will report? Only when unique UE identity in msg4 is not equal to itself?
Samsung (comment): we think this information would be useful for the eNB to calculate the current collision probability. So, we prefer a counter since collisions can be occurred multiple times during a RACH procedure. 
Huawei (comment): After some more thinking, we prefer the more detail information, either a counter or an indication per preamble. This way we could use the statsistics also in the presence of contention, rather than just excluding it from the calculations.
NEC (comment): The indication of contention resolution failure might be useful. No strong opinion. 
Nokia & NSN (Comment): Could be useful to identify different reasons of multiple attempts: When contention occurs concurrently with high load, it may be an indication that changes of the power ramping may not help. However, Contention Probablity should be possible to estimate by the eNB based on number of received preambles and number of UEs that have granted access. Also referring to the comment for the access delay, this may be redundant regarding the information that eNB may already have. If the count of contention resolution failures was reported, the access delay may not be needed. No strong view on this.
LG (Comments): Because no of RACH transmission can be counted by a collision, no of collisions would help in counting the actual no of RACH transmission for ramping up.
ZTE(comment): The judgement mechanism of contention resolution failure needs to be clarified.
Positions: 

This measurement is needed / useful: Huawei, Ericsson, Qualcomm, CATT(need clarification), Samsung (a counter), (NEC), (Nokia & NSN, one bit indication),(LG a counter),, ZTE(need clarification)
This measurement is not needed / not useful:
2.7 Data Available for Transmission
Proposed Defintion: 

“Data available for transmission” in TS 36.321

Discussion: 

Huawei (motivation / benefit):  The “data available for transmission” used in RACH group A/B determination should be indicated. A reason to report UE data available for transmission would be to know better how to set parameter messagesizegroupA, e.g. to know if it would be possible or useful to change to another setting. Another reason is to acquire knowledge as how to set the UL grant resource allocation for Msg3 when UE chooses group B.
Ericsson (comment): The motiviation and usefulness of this measurement is not clear to us. See also comment on 2.5.
Qualcomm (comment): It is not clear to us how this type of dynamic information is useful for RACH optimization purposes. The preamble group selected by UEs is known to the eNB in the existing random access scheme and the eNB can have statistics over time.
CATT (comment)=> It is not clear to us also. The purpose and necessary are needed to be clarified. Samsung (comment): more clarification is expected.
Huawei: Please see small elaboration in subclause 2.1
Nokia & NSN (Comment): The usefulness is not evident from current description. Buffer status report, BSR, could provide essentially the same information for the eNB.
LG (Comments). We think this would not be essentially needed.
ZTE(comment): No strong opinion
Qualcomm (comment): There are not so many separation points for group A or B. Not sure if the predicted optimization is critical for this. Isn’t the setting of the grouping more restricted by those magic numbers (e.g. 80 bits for the message 3, probably bigger in LTE-A)?
CATT(comment)=>No abvious benefit can been seen.
Positions: 

This measurement is needed / useful: Huawei 

This measurement is not needed / not useful: Ericsson, Qualcomm, NEC, Nokia & NSN, LG, CATT
2.8 Backoff Time
Proposed Defintion: 

Total time spent in backoff wait during the duration of “access time”. 
Discussion: 

Huawei (motivation / benefit):  In order to correctly interpret very large values in total access time, UE should also report Backoff times that were used during the procedure. Backoff times are the times UE has been delayed by network backoff control mechanism in a random access procedure. 
Ericsson (comment): No strong opinion. If the measurement is needed, it might be sufficient to also here just indicate that Backoff has been applied.
Qualcomm (comment): The backoff time is not the only delay component within random access procedure. Not receiving Random Access Response or losing in contention resolution lead to different delay components. We therefore propose to have another UE report to indicate relative timing of each preamble transmission within “access time” (please see 2.9 below). A Boolean indication per preamble transmission whether the UE had to “back off” could be beneficial.
CATT=> Even if collecting the Backoff Time for each acess per UE, network still do the avage and use the avage backoff time finally, which will increase the amont of data transmition amount in the air interface. While in fact eNB can estimate the avage backoff time independently; 
Samsung (comment): we agree with CATT. 
Huawei, to CATT & Samsung: Do you then assume that a) the same backoff time is applied uniformly to all UEs during a time period, b) that the access delay is provided per each preamble transmission. 
NEC (comment): If Backoff time needs to be reported in order to know the access delay except for Backoff time, the access delay except for Backoff time might be enough.
Nokia & NSN (Comment): An estimate for this can be also calculated from number of preambles sent multiplied by average backoff value; the BackoffParameter/2 can be used for the average as the selection is done with uniform distribution between 0 – BackoffParameter. Referring to reporting of access delay and number of preambles, this may provide just redundant information. Not convinced about the need for this, provided that the access delay and preamble count is reported.

LG(Comments): We think the accurate backoff time would not be essentially needed. The average backoff time which can be deduced from no of backoff would be enough. Also, no of backoff would help in counting the actual no of RACH transmission for ramping up as no of RACH transmissions can be counted by backoff.
ZTE(comment): Please see comment in 2.2. 
Positions: 

This measurement is needed / useful: Huawei, (Ericsson), Qualcomm, (NEC), (LG a counter indicating no of backoff applied), ZTE, 
This measurement is not needed / not useful: CATT, Samsung, Nokia & NSN
2.9 Preamble transmission time
Proposed Defintion: 

Transmission time of each preamble within “access time”
Discussion: 

Qualcomm (motivation / benefit):  The “access time” corresponds to the total delay experienced by the UE. After having identified unsatisfactory access time, it is important to understand detailed characteristics of the random access delay. The transmission time of each preamble together with indications of the cause of preamble retransmissions (e.g. random access response not received, lost in contention resolution) will provide details on delay components within “access time”. 
CATT=> We are confused about the difference between this and 2.2. According to our understanding, Access Delay only include the time of access success, while this measurement include access success and access failure. Is it right? And how to use this measurement to diagonose the problems?
Samsung (comment): For clarification, anyway shoudn’t we need some kind of timing information for the eNB to make a statistics for the measurements reported by the UE? Nokia & NSN (Comment): Access delay and other information already available at the network side should be sufficient to obtain characteristics of the RA delay.
LG(Comments): The eNB would be able to approximately deduce this from e.g. no of RACH transmission, no of collisions,…
ZTE(comment): Please see comment in 2.2. The NW should know the details of unreasonable access delay before it make corresponding optimization decision based on access delay.Samsung (comment): If this is to calculate the access delay, it would not be different compared to 2.2 as CATT indicated. Considering signalling overhead (each preamble retransmission time + cause for each retransmission), first we would like to see what the expected eNB behavior to utilize that information.  

CATT(Comment)=>The different in the usage of 2.2 and 2.9 should be clarified. Based on our understanding, 2.9 will provide more information to diagnose RO problems exactly. Using 2.9, 2.2 and 2.3 will be calculated also. So, if having 2.9, 2.2 and 2.3 will be not needed.
Positions: 

This measurement is needed / useful:  Qualcomm, (NEC), ZTE, CATT
This measurement is not needed / not useful: Nokia & NSN, LG
3 Measurement Reporting Principles
3.1 On Request or spontaneously based on some criterion
Discussion: 

Huawei: Assuming that UE only has to report RACH measurement during certain periods (not always), and assuming that not all Node Bs would support this SON function, and assuming that the reporting is not urgent, it would make sense that the UE report on request from eNB. 
Ericsson: The UE should be able report after each successful random access procedure. The report should only relate to the most recent successful random access attempt. We agree that the possibility of limiting the RACH measurement is required.
Qualcomm: Support the idea of limiting the number of reporting. It is our understanding that the information provided by this UE report is only performed in the eNB where the corresponding random access procedure occurred (i.e. there is no X2 or S1 interface to convey this info). So it should be clarified that the scope of the criteria used to limit the UE reporting (e.g. every X successful accesses) applies only for the same cell. 
Huawei (comments): We think it is interesting to also record “total failures”, i.e. where a UE makes a set of attempts, but completely fails (and then possibly selects to another cell). It could however be discussed what is the SON Use-Case for such reporting, as the resulting corrective action is maybe not an adjustment of the RACH parameters but other coverage and/or mobility related configuration. However as we are now discussing the reporting mechanism for RACH performance, we think the reporting mechanism shall also allow for “total failure” reporting, i.e. report could contain > last successful attempt
NEC: It would not be necessary for all the UEs to report the RACH measurement. The report should be performed when a certain criteria has been matched or when a random access attempt is only for a certain cause.
Nokia & NSN: Sending measurements on request would be the best principle in order to limit the reporting, Additionally thereport should be limited to the latest RACH procedure.
CATT=> Supporting report based on a certain criteria. If using “on request”, additional air interface request signaling has to be new-defined. And it is difficult for network to know when network should send request and send to which UEs. Agree with QC, this criteria is very important, Propose to clarify it firstly, including 
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 this criteria     set by network or pre-configued, reporting frequency, the scope of UE, etc. 
LG: We support to limit no of measurements and then measurement on request would be the good way.
Samsung: Seems “On REQ” would be preferable. However, first, we would like to see clearer picture on how “On REQ” works. For “On REQ” approach, the UE should store kinds of the history information for previous RACH procedures. Then, we guess we should indicate what the UE really reports, e.g. RACH in all cells or in the serving cell only? all previous RACHs or only the latest RACH?, etc. Furthermore, should it be configurable? If so, who should configure it? How long should the UE store information?
3.2 RRC, MAC or other
Discussion: 

Huawei: Assuming simplest possible principle, reporting could be done in the RRC connection reconfiguration procedure, as this procedure anyway would be done quite frequently after RACH. 
3.3 Other aspects

Discussion: 
4 Conclusions
	Measurement
	Company Positions: Measurement Useful / Needed
	Company Positions:
Measurement not useful / not needed
	Conclusions

	Access Delay
	Listed in RAN3 LS 

Huawei, Ericsson, Qualcomm, NEC, Nokia*, NSN*, ZTE **
* provided that this is taken into account when deciding upon the other parameters, particularly contention resolution failure and backoff time

** We assume the details of delay also need to be reported 
	(Samsung: need further clarification), LG,  CATT
	Access Delay and Preamble transmission time: 

Proposed conclusion: Agree that  Access Delay shall be reported, either as a single value or split per preamble transmission (?)

	Preamble transmission time
	Qualcomm, (NEC), ZTE, CATT
	Nokia & NSN, LG
	

	No of RACH transmissions (PREAMBLE_
TRANSMISSION_
COUNTER)
	Listed in RAN3 LS
Huawei, Ericsson, Qualcomm, Samsung, NEC, Nokia & NSN, LG, ZTE
	-
	Proposed conclusion: Agree that No of RACH transmissions shall be reported. 

	Power Limitation Indication
	Listed in RAN3 LS
Ericsson, Qualcomm, (NEC), Nokia & NSN, LG, ZTE
	CATT, (Samsung: need further clarification)
	Proposed conclusion: Agree that  power limitation shall be indicated.

	Pathloss Estimate
	Huawei, CATT, (Samsung: need further clarification) 
	Ericsson, Qualcomm, NEC, Nokia & NSN, LG
	No conclusion.

	Contention Resolution Failure
	Huawei (counter), Ericsson (one bit), Qualcomm (one bit per preamble), CATT* , Samsung ( counter), (NEC), (Nokia & NSN, one bit indication),(LG a counter), ZTE*
*Need clarification
	- 
	3 companies think a single Boolean indication should be reported, 3 companies prefer a counter, and one company prefers a Boolean per preamble. 
Proposed conclusion: Agree that Contention resolution failure shall be indicated, either as a single Boolean or a counter.

	Data available for transmission
	Huawei. 
	Ericsson, Qualcomm, NEC, Nokia & NSN, LG, CATT
	No conclusion. Perhaps more useful for LTE-A. 

	Backoff Time
	Huawei, (Ericsson), Qualcomm, (NEC), (LG a counter indicating no of backoff applied), ZTE, 
	CATT, Samsung, Nokia & NSN
	6 companies thinks backoff time is useful. 4 companies think it is not useful. 

No conclusion, but maybe still interesting? 


	Measurement Reporting principle
	Positions and Comments
	Conclusions

	It shall be possible to limit the measurement reporting
	Supporters: Huawei, Ericsson, Qualcomm, NEC, Nokia, NSN, CATT, LG, Samsung. 
	Proposed Conclusion: It shall be possible to limit the measurement reporting

	Measurement reporting based on a general criterion or on request from Base station: 
	On Request: Samsung, LG, Nokia, NSN
Based on Criterion: CATT, NEC, Qualcomm

(Huawei proposed on-request for the initial text, but has actually no strong opinion)
	Conclusion?

	Measurement Scope
	Only for the latest RACH Access: Ericsson, Nokia & NSN, 
Only in current cell: Qualcomm

Also for RACH failure in other cell: Huawei
	Conclusion?


5 References

[1] 
R2-092931
UE based measurements for RACH Optimisation
Huawei
[2]
R2-093538
LS on UE measurements for RACH optimization (R3-091433)

[3]
R3-091154
Necessary UE Measurement Support for the RACH Optimization Function
Ericsson
6 Appendix: CATT-proposed-conclusion

1．About of Measurement 

Summing up, the usage of Measurement 2.2 ~2.10 can be dividied into 5 categories:

1. performance metrics;

2. diagnose PRACH configuration problems;

3. diagnose Preamble split problems;

4. diagnose PRACH power problems;

5. diagnose PRACH coverage problems.

Based on our understanding, the usage of Measurement 2.2 ~2.10 including our view is summarized in the following table:

	RACH Opt. item
	UE log
	Network can get known

	Performance metrics 
	2.2Access Delay(Ericsson, Huawei)

2.8 Backoff time+ 2.6 Contention Resolution Failure (NSN)

2.3 Number of RACH transmissions

2.2Access Delay + 2.8 Backoff Time(Huawei)

2.9 Preamble transmission time (QC)
no of RACH transmission+no of collisions + no of backoff (Samsung)
	PRACH preamble contention probalility

Received Prach Number ratio  in the range of normal Power

	PRACH configuration(density, sequence,etc.)
	2.4 Power Limitation Indication(Ericsson)

2.6 Contention Resolution Failure (huawei, Eric. QC with a flag.  Sumsung,LG prefer counter)
	1. Detected preamble Number

2. Detected contented preamble Number


	Preamble split 
	2.4 Power Limitation Indication(Samsung)

2.5 Pathloss Estimate + 2.3 Number of RACH transmissions  (Split between group A  and group B) (Huawei)

2.7 Data Available for Transmission (Huawei)
	1. Detected Dedicated preamble Num.

2. detected group A’  number;

3. detected group B’s number;

	
PRACH power problems 
	2.3 Number of RACH transmissions (Samsung)

2.5 Pathloss Estimate + 2.3 Number of RACH transmissions (Huawei) 

2.6 Contention Resolution Failure(NSN,Ericsson)
	1. detected preamble number in higher power range;

2. detected preamble number in normal power range;

3. detected preamble number in lower power range;

	PRACH coverage 
	2.4 Power Limitation Indication(NSN, QC)
	In the scope of CCO


2. about reporting principle:

	Direction
	company

	On request
	Huawei, Nokia&NSN, LG, SS

	Based on criterion
	QC, NEC, CATT
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