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1 Introduction

RAN2 discussed measurement configuration and reporting mechanism for UL PDCP queueing delay under the FeMDT work item [1]. At the last RAN Plenary meeting, all CRs in [2] were approved and WI was closed [3]. However, we think UE behaviour when no spikes are detected is not captured in the specifications correctly. In this contribution, we discuss this issue and candidates how to modify the specifications.
2 Discussion
2.1 EXCESS DELAY RATIO measurement report mapping
RAN2 agreed that the UE shall report UL PDCP SDU queuing delay as the ratio of SDUs exceeding the configured delay threshold and the total number of SDUs received by the UE during the measurement period. The mapping of measured quantity is defined in Table 4.2.1.1.1-1 of TS 36.314 [4] as follows:
Table 4.2.1.1.1-1: EXCESS DELAY RATIO measurement report mapping (5 –bit value)

 

	Reported value
	Measured quantity value
	Unit

	EXCESS DELAY RATIO_00
	EXCESS DELAY RATIO < 0,079
	%

	EXCESS DELAY RATIO_01
	0,079 < EXCESS DELAY RATIO < 0,100
	%

	EXCESS DELAY RATIO_02
	0,100 < EXCESS DELAY RATIO < 0,126
	%

	…
	…
	…

	EXCESS DELAY RATIO_30
	63,096 < EXCESS DELAY RATIO < 79,433
	%

	EXCESS DELAY RATIO_31
	79,433 < EXCESS DELAY RATIO < 100
	%


The table above does not take into account of delay value that falls exactly on the end of the range for each of the possible reported values (e.g., 0.079). To take this into account, the right “greater than sign” should be changed to “greater than equal to sign”. Therefore, our proposal is to update the table as;
Table 4.2.1.1.1-1: EXCESS DELAY RATIO measurement report mapping (5 –bit value)

 

	Reported value
	Measured quantity value
	Unit

	EXCESS DELAY RATIO_00
	EXCESS DELAY RATIO  0,079
	%

	EXCESS DELAY RATIO_01
	0,079 < EXCESS DELAY RATIO  0,100
	%

	EXCESS DELAY RATIO_02
	0,100 < EXCESS DELAY RATIO  0,126
	%

	…
	…
	…

	EXCESS DELAY RATIO_30
	63,096 < EXCESS DELAY RATIO  79,433
	%

	EXCESS DELAY RATIO_31
	79,433 < EXCESS DELAY RATIO  100
	%


Proposal 1: 
The right “greater than sign” of Table 4.2.1.1.1-1 in TS 36.314 should be replaced with “greater than equal to sign”.

2.2 UL PDCP delay measurement reporting when no spikes are detected
At the RAN2#91bis meeting, it was agreed that the measurement result is converted into a ratio of packet delays exceeding a configured threshold and the total number of packets during the measurement/reporting period [5][6]. 
	Agreements

5.
In case the number of PDCP SDUs and/or detected events will be reported, the coding of the numbers or ratio shall re-use the coding principles of those defined for MBSFN BLER reporting.




This agreement is captured in section 4.2.1.1.1 of TS 36.314 such that 

The UE shall report UL PDCP SDU queuing delay as the ratio of SDUs exceeding the configured delay threshold and the total number of SDUs received by the UE during the measurement period.

Based on our understanding, the above agreement and the sentence imply the UE shall report UL PDCP queueing delay measurement results only when the event is detected (i.e., spikes are detected by the UE). The underlying assumption leading to the above agreement was due to RAN2’s conclusion from the study of the UL delay measurement that the delay spikes are the main cause for concern for both the UE and the eNB. Therefore, there isn’t much point in reporting of PDCP queueing delay measurement result if no spikes are detected by the UE within the measurement/reporting period. Furthermore, if the UE is required to report all measurements regardless of the detection of delay spikes there could be excessive amounts of reporting with no spikes if spikes are not expected.  
If UE doesn’t report the UL PDCP queueing delay measurement result when no spikes are detected, RAN2 should discuss how this agreement is captured in the specifications. According to the TS 36.331 [7], the trigger of UL PDCP queueing delay measurement report is 
1>
if there is ul-PDCP-DelayResult available:

2>
set the ul-PDCP-DelayResult to the received value;

where ul-PDCP-DelayResult is constructed from excessDelay and qci-Id. excessDelay is referenced to the aforementioned table in TS 36.314 [4]. We think one possibility to prevent reporting of UL PDCP delay measurements when excessive delay is not detected is to modify the mapping of the EXCESS DELAY Ratio so that 
	EXCESS DELAY RATIO_00
	EXCESS DELAY RATIO < 0,079
	%


 
is changed to :
	 EXCESS DELAY RATIO_00
	0  EXCESS DELAY RATIO  0,079
	%


This means ul-PDCP-DelayResult is not created if the UE does not detect any UL PDCP delay based on the delay threshold. In addition, we think it would be good to capture in Stage 2 that the UE does not report UL delay when no delay spike is detected. Perhaps a “NOTE” could be added as follows in section 5.2.1.1 of TS 37.320 [8] under Measurements -- M6:
NOTE: If the UE does not detect any UL PDCP delay based on the delay threshold and delay report interval configured by the network, the UE does not report any UL PDCP delay measurement within that period. 

We prepared the draft CRs in [9] and [10] to include the above changes.
Proposal 2: 
To adopt the changes proposed in [9] and [10].

3 Conclusion

In this contribution, we discuss UE behaviour when no spikes are detected and candidates how to modify the specifications.
Proposal 1: 
The right “greater than sign” of Table 4.2.1.1.1-1 in TS 36.314 should be replaced with “greater than equal to sign”.

Proposal 2: 
To adopt the changes proposed in [9] and [10].

4 References

[1] RP-151611, “Further Enhancements of Minimization of Drive Tests for E-UTRAN”, CMCC, RAN#69
[2] RP-152082, “RAN2 agreed CRs on Introduction of Further Enhancements of Minimization of Drive Tests for E-UTRAN”,
RAN2
CR Pack
Rel-13
LTE_eMDT2-Core
[3] RP-15xxxx, “Draft Report of 3GPP TSG RAN meeting #70”, MCC Support
[4] TS 36.314v13.0.0 “Layer 2 – Measurements”
[5] R2-154892, “Report from LTE Break-Out session (SC-PTM, MCLD and MDT)”, Vice-Chairman (CMCC), RAN2#91bis
[6] R2-156049, “Draft Report of 3GPP TSG RAN2 meeting #91bis”, MCC Support
[7] TS 36.331v13.0.0 “Radio Resource Control (RRC); Protocol specification”
[8] TS 37.320v13.0.0 “Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2”
[9] R2-161517, “Reporting of UL PDCP delay measurements for FeMDT”, Kyocera, RAN2#93
[10] R2-161518, “Reporting of UL PDCP delay measurements for FeMDT”, Kyocera, RAN2#93
3

