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1
Introduction

This document provides a summary of email discussion on DRX and TTT handling.
2
Discussion
The email discussion was started due to offline discussion with quite a few RAN2&4 delegates on the DRX and TTT handling – Then it was seen by multiple companies that areasonable way forward could be:

· In case of event reporting, allow the triggering of the report to take place at TTT, or at latest in the next on-duration after that

· In case of periodic reporting, allow the triggering of the report to take place at periodic timer expiry or at latest in the next on-duration after that

In the email discussion the first task for RAN2/4 was to reconfirm the offline discussion that this is the way forward we want to go. If it is not then intention was to find out a alternative way forward.

2.1 
Reason for the proposed way forward

Main reason for companies proposing this way forward was to just allow delaying the reporting and giving chance to do power consumption optimizations in the UE. And because RAN4 performed evaluations of the impact of different TTT and DRX approaches to system performance and the conclusion was that with reasonable parameters there was no difference in HO performance if the event reporting was delayed to next DRX cycle. Those companies also expressed that considering periodic reporting the power consumption gain seems to be even higher as probably the reporting is going to happen more often. It was also commented that if this approach is taken for event based reporting it seems to be fair to utilize same approach to the periodic reporting also from simplicity point of view. 
Samsung: Then, although it seems there might be no significant risk in HO performance, why should we allow delayed measurement report? 

During the offline discussion, some said it would have power saving gain. However, if talking about power saving gain, it is also somewhat strange why we should care about only measurement report case. Please note, for all other UL messages/data transmission, we don’t have any special rule, i.e. UL transmission can be done regardless of on-duration.  So, before the decision on the way-forward, it would be better to clarify the clear reason to allow delayed measurement report. As I remember, during the offline discussion, similar concern was also raised. 

Motorola: Our understanding of the status after all of the discussions in Ljubljana is in line with what has been mentioned by Takeshi. For event triggered and periodic reporting, UE can report upon TTT expiry and periodic timer expiry respectively, but no later than the next DRx on duration.
Panasonic: However, if we do not allow any delay for measurement reporting at all for DRx UE, consequently the UE would have to evaluate TTT even during the UE does not have any traffic activity(active time) nor other activities e.g. inter-f/RAT measurements. This would be, at least we think, different from the concept of DRx battery consumption point of view. So we think some delay should be allowed for DRx UE.

Then the question would be how much we allow the delay of measurement reporting. 

If we look at traffic activity, UE anyway wakes up at next on-duration/active time to monitor PDCCH.

So in our view, allowing delay until next on-duration/active time still makes sense.
Nokia: It should also be remembered that if we agree on the proposed way forward would not exactly mean that UE has to delay reporting if they do not want to? . So if one is worried why handling for measurement reporting is different to user data (and not interested in possible power saving) - one can of course implement measurement reports to utilize immediate reporting.

LGE: For “delayed reporting”, does it mean that only “transmission” of the Measurement Report is delayed? 

Or does it mean that “triggering” of the Measurement Report is delayed?

If it means “triggering” is delayed, does it mean the measurement activity is suspended for some time?

When does the periodic reporting timer restart? At timer expiry? Or at transmission of a Measurement Report?

Samsung: Well.. I rather expected clearer reasons other than power saving gain only for measurement report message transmission. 

Anyway, if all companies are happy with allowing delayed measurement report, we’re fine. 

Summary: It seems that most companies are OK with the approach of allowing delaying the reporting until next Active Time. 
2.2
Mandating extra sample

There was also consideration in the offline discussion that should one mandate UE to take a extra sample after TTT expiry before sending the measurement report. It seemed to be common understanding between RAN4 colleagues that one should not do this as in the RAN4 one does not define when UE takes measurement samples - It was also noted by RAN4 that samples coming from lower layers are already filtered over a measurement period of five DRX cycles when coming to L3, thus the need for mandating taking extra sample(s) was not seen provide clear benefits. 
Panasonic: For mandating taking extra sample(s) after TTT expiry before sending the measurement report, it implies more delay to the reporting unless the measurement performance requirement is immediately modified after TTT expiry. We are not sure if taking extra measurement sample is not well justified for such delay. For modifying measurement performance requirement immediately after TTT, we do not see the reason to mandate such optimisation at this late stage. In short, we think we should not mandate taking extra sample(s) after TTT.

Motorola: We do not support mandating taking of an additional measurement after TTT expiry (as was discussed in the offline discussion).

Samsung: If the UE delays the reporting until the next on-duration/active time, should be UE be required to verify if the condition is still met?

Panasonic: If any measurement sample(s) are acquired after the expiry of TTT before making measurement reporting, we assumed UE at least should verify these measurement sample(s) to take into account.

But as stated in the previous e-mail, we think it should not imply more delay to collect extra sample, nor imply changing measurement performance requirement to acquire the extra measurement sample more quickly.

Nokia: I agree with Takeshi's answer i.e. If UE acquires measurement samples it could use those in the evaluation, but as the RAN4 is not used to defined exact time occasions when those samples are available it could cause quite a long delays to reporting if one dictates to take some extra sample(s) into account.
Summary: Seems that most companies are OK not to mandate taking extra samples
2.3
How to capture in stage3 – RAN2 or RAN4

During the email discussion no one proposed to capture the proposed way forward into RAN4 specifications and thus rapporteur provided a draft CR for capturing TTT and DRX handling in a CR. But during the email discussion there was few items that should be clarified before the final CR can be agreed:
2.3.1 What is “next” Active Time

During the email discussion there was comments from several companies questioning what does the next Active Time really means. It was discussed whether next Active Time in case UE is non-DRX is the “ongoing” Active Time or the next one. Nokia: Maybe I haven't completely understood difference between on-duration and active time, but if one looks at 36.321:

When a DRX cycle is configured, the Active Time includes the time while: 

-       the On Duration Timer or the DRX Inactivity Timer or a DRX Retransmission Timer or the Contention Resolution Timer (as described in subclause 5.1.5) is running; or

-       a Scheduling Request sent on PUCCH is pending (as described in subclause 5.4.4); or

-       an uplink grant for a pending HARQ retransmission can occur; or

-       a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the explicitely signaled preamble (as described in subclause 5.1.4).

It seems that Active Time includes on-duration. Hopefully I did not completely misinterpret the MAC specification. Then to my understanding the proposal that was discussed in the offline discussion  was considering that report has to be provided to lower layers at latest at next Active Time.

Samsung: Yes, active time also includes on-duration. However, before next on-duration at the next DRX cycle, other active time can occur in the current DRX cycle. And my question was delayed measurement report until next on-duration or next active time? 

Based on Jarkko’s response, I guess the answer would be the next active time. Am I correct?

Nokia: Now I understand the point - Sorry for confusion. So question was if TTT/periodic timer expires during Active Time/on-duration does UE send the report in the ongoing Active Time - I don't have strong opinion here, but I thought that UE would send it during the ongoing Active Time as anyway UE is "awake". In the attached draft CR I tried to capture this by saying "UE may delay following actions until the Active Time as defined in [6]" - Now the question is if "until the Active Time" covers the ongoing Active Time as well? To me it does, but I'm not native English speaker (as you well know). Better wording proposals are more than welcome.
Summary: The discussion was maybe left a bit unfinished and no final conclusions could be drawn.
2.3.2
Periodical reporting

Other point for more discussion was when does the periodic reporting timer restart? At timer expiry? Or at transmission of a Measurement Report?
Nokia: For periodic reporting - I think you considered very valid and interesting point. To me it seems that it does not in the end matter so much if NW is configured properly i.e. periodic reporting is not shorter than possible DRX. 
2.1) If the timer expires and UE delays reporting until next Active Time - Wouldn't the end result be same if UE restarted the timer at timer expiry or at the point when UE provided the Measurement Report to lower layers as if UE restarts timer immediately it would not send the next report anyway until next Active Time after the timer expiry i.e. similar result as if UE restarted timer at point of providing report to lower layers? Of course if NW configures periodic timer shorter than DRX then some inconsistency could happen, but again I do not know in which kind of scenarios NW would like to do that kind of configuration?

2.2) If the timer expires and UE does not delay reporting. Then the timer is restarted "immediately" and no problem. 

Samsung: So, do you assume whenever the UE is transited inbetween non-DRX and DRX or inbetween short-DRX and long-DRX, the network should signal new period to adjust DRX cycle?  

Nokia: Not really - Maybe I do not understand the problem completely, but whenever NW setups periodic reporting I would assume that NW will not put the periodic timer to shorter value than long DRX setting as otherwise it would inevitably  happen that periodic timer expires multiple times during a DRX as the UE moves "autonomously" between non-DRX and DRX states. What would be the reason for NW to setup periodic reporting timer to shorter value than long DRX setting? And if NW for some reason does such a setting (with the proposed way forward) and UE is in long DRX, wouldn't some UEs start RACH/SR procedure after each expiry and send separately each measurement report and then on the other hand some UEs would only start SR/RACH procedure at next Active Time when they would send all periodic reports triggered so far since last Active Time. I tried to capture proposed way forward in the attached draft CR - Probably that could be used as a basis for this detailed discussion.

Summary: Also discussion for this point was not completely ended and probably some more discussion in the meeting would be good.

3 CR to capture offline discussion way forward

During the email discussion rapporteur provided a draft CR –  Provided a the end of this paper in annex. In this version the text “UE may delay following actions until the Active Time as defined in [6]:” is written multiple times in all occasions for providing measurement report in case of event triggered and periodical reporting. In the alternative CR R2-091121 a Note is added to not require multipleoccasions of same sentence. The added NOTE is:

NOTE 3:
UE may delay the measurement reporting for event triggered and periodical triggered measurements until the Active Time, which is defined in TS 36.321 [6]
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5.5.4
Measurement report triggering

5.5.4.1
General

The UE shall:

1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
if the triggerType is set to ‘event’:

3>
if the corresponding measObject concerns UTRA or CDMA2000:

4>
consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is included in the cellsToAddModifyList defined within the VarMeasurementConfiguration for this measId (i.e. the cell is included in the white-list);

3>
else if the corresponding measObject concerns GERAN:

4>
consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId;

3>
else if the corresponding measObject concerns EUTRA:

4>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackListedCellsToAddModifyList defined within the VarMeasurementConfiguration for this measId;

2>
else consider a neighbouring cell on the associated frequency/ set of frequencies (GERAN) to be applicable as follows:

3>
if the corresponding reportingConfig includes a purpose set to ‘reportStrongestCellsForSON’:

4>
consider any neighbouring cell detected on the associated frequency to be applicable

3>
if the corresponding reportingConfig includes a purpose set to ‘reportCGI’:

4>
consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which  has a physicalCellIdentity matching the value of the cellForWhichToReportCGI included in the corresponding measObject within the VarMeasurementConfiguration to be applicable

3>
else:

4>
if the corresponding measObject concerns UTRA or CDMA2000:

5>
consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is included in the cellsToAddModifyList defined within the VarMeasurementConfiguration for this measId (i.e. the cell is included in the white-list);

4>
else if the corresponding measObject concerns GERAN:

5>
consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId;

4>
else if the corresponding measObject concerns EUTRA:

5>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackListedCellsToAddModifyList defined within the VarMeasurementConfiguration for this measId;

2>
if the triggerType is set to ‘event’ and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasurementConfiguration, is fulfilled for one or more applicable cells for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasurementConfiguration while the VarMeasurementReports does not include an entry for this measId (a first cell triggers the event). UE may delay following actions until the Active Time as defined in [6]:

3>
include an entry within the VarMeasurementReports for this measId;

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId, if not included;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the triggerType is set to ‘periodical’ and a (first) measurement result is available for one or more applicable cells. UE may delay following actions until the Active Time as defined in [6]:

3>
include an entry within the VarMeasurementReports for this measId;

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 1:
If the purpose is set to ‘reportStrongestCells’ or to ‘reportStrongestCellsForSON’, the UE initiates a first measurement report immediately after the requested reportQuantity becomes available for at least either serving cell or one of the applicable cells

2>
if the triggerType is set to ‘event’ and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasurementConfiguration, is fulfilled for one or more applicable cells not included in the cellsTriggeredList for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasurementConfiguration (a subsequent cell triggers the event). UE may delay following actions until the Active Time as defined in [6]:

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId, if not included;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
Upon expiry of the periodical reporting timer for this measId. UE may delay following actions until the Active Time as defined in [6]:
3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
upon expiry of the T321 for this measId:
3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>

if the triggerType is set to ‘event’ and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasurementReports for this measId for a duration exceeding the value of timeToTrigger defined within the VarMeasurementConfiguration for this event. UE may delay following actions until the Active Time as defined in [6]:

3>
remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId;

3>
if reportOnLeave is set for the corresponding reporting configuration:

4>
initiate the measurement reporting procedure, as specified in 5.5.5;
3>
if the cellsTriggeredList defined within the VarMeasurementReports for this measId is empty:

4>
remove the entry within the VarMeasurementReports for this measId;

4>
stop the periodical reporting timer for this measId, if running;

NOTE 2:
The UE does not stop the periodical reporting with triggerType set to ‘event’ or to ‘periodical’ while the corresponding measurement is not performed due to the serving cell quality being better than s-Measure or due to the measurement gap not being active.
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