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Introduction
The agreements about GBR traffic QoS verification during SI stage are captured below for references.
	RAN2 89bis
Agreements

1	Latency metrics for both UL and DL are desirable for GBR traffic

FFS: Required/desirable/affordable accuracy 
Agreements

1	Packet Loss metrics for both UL and DL are desirable for GBR traffic

2	Data loss visible to the Access Stratum shall be measured.

3	Data loss measurement shall be collected by the eNB. 

4	Downlink data loss measurement can be collected without specification impact to L2 (re-use existing L2 measurements)

5	For uplink it needs to be discussed whether also packets subject to the PDCP Discard Timer expiry should be made visible.
Agreements

8	The VoLTE user distribution among different geographical areas during different time can be derived through eNB implementation and Rel-11 MDT functionality
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Agreements

1	Data loss measurement shall be collected by the eNB. 

2	Data loss measurement for UL and DL (except for UL dropping of PDCP SDUs) are done based on existing L2 measurements (as specified today but per UE). 

3	The UE logs number PDCP SDUs that are discarded and reports statistics thereof to the eNB.
3a	The UE distinguishes in the log the number of dropped PDCP SDUs for which it had assigned PDCP SNs and had not assigned a SN. (this enables the eNB to distinguish UL losses from UL drops)

FFS how and when the UE reports. 




	RAN2 91 
Agreements

2	UL PDCP queuing delay measurement should be performed per QCI per UE and should reflect the packet delay observed at UE’s PDCP layer only (from packet arrival at PDCP upper SAP until the packet starts to be delivered to RLC)



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This contribution makes further consideration on how to perform GBR relevant QOS verification based on the legacy L2 measurement and MDT specification.
Discussion 
Measurements for GBR traffic
Based on agreements from SID stage, the measurements needed for GBR traffic QOS verification are UL&DL latency, UL&DL Data loss, and UL Data Drop.
For UL&DL Data loss, it was agreed to use legacy L2 measurements with granularity per UE. It is straightforward to reuse the definitions of Packet Uu Loss Rate in the DL per QCI and Packet Uu Loss Rate in the UL per QCI from current L2 measurements [1] respectively. However, because the granularity of legacy specification is per QCI, then new definitions for per UE granularity need to be made in [1]. In addition, the two new measurements are performed in eNB.
Proposal 1: To add new measurement types for Packet Discard Rate in the DL per UE and Packet Discard Rate in the UL per UE in L2 measurements.
For DL latency measurement, it was agreed that it is desired for GBR traffic. However it is not clear how to perform this measurement. As the DL latency measurement has been already defined in legacy L2 measurements, it is straightforward to reuse it. The granularity is per QCI. In addition, the new measurement is performed also in eNB.
Proposal 2: To confirm that DL latency measurement is done based on existing L2 measurements.
For UL Data Drop, it was agreed to calculate discarded PDCP SDUs and calculate discarded packets not being assigned with a SN. Then this is a new type of measurements performed in UE. The eNB should configure it via a Dedicated RRC message. However, the granularity is not clear for such measurement. Keep in mind that the measurement is designed to evaluate MMTEL traffic, and then this measurement type should be made per QCI. As this measurement result is correlated with UL data loss, then in order to compare the two types of measurement results, granularity per UE might be also needed.
Proposal 3: To add that UL Data Drop measurement is done per QCI and per UE.
For UL latency measurement, it was agreed that only queue delay needs to be measured. This is another new type of measurements performed in UE. The eNB should configure it via a Dedicated RRC message
Based on the above analysis, the necessary measurements for GBR traffic are summarized in the Table 1 below:
	Measurement Type
	Measurement objective
	Specification impacts
	Performing Entity

	UL Data loss
	To measure packets that are lost in the UL of one UE

	Packet Discard Rate in the UL per UE should be added to L2 measurements
	The eNB

	DL Data loss
	To measure packets that are lost at Uu transmission of one UE
	Packet Discard Rate in the DL per UE should be added to L2 measurements
	The eNB

	UL Data Drop
	To measure discarded L2 packets due to congestion and UL transmission
	The eNB should configure it via a Dedicated RRC message.
	The UE

	UL latency
	To measure queue delay
	The eNB should configure it via a Dedicated RRC message.
	The UE

	DL latency
	To measure L2 Packet Delay
	Reuse Packet Delay in the DL per QCI of L2 measurment
	The eNB


Table 1 Measurements for GBR traffic
MDT functionality for GBR traffic measurements
In order to fulfill the objectives of the WI, we need to consider how to use legacy MDT functions to meet the requirement of GBR verification. Immediate MDT and Logged MDT are two basic MDT functionalities.  For Immediate MDT, measurements such as M1, M2, and M3 are performed in UE, and these measurements are reusing existing RRC measurement procedures for configuration and reporting. Other measurements of immediate MDT are M4, M5 are performed in eNB. For Logged MDT, measurements are all performed in the UE; the UE performs logging and indicates the eNB about the availability of Logged MDT measurements results. 
When considering DL&UL Data loss measurements for GBR traffic, it is appropriate to use Immediate MDT naturally, as such measurements can be performed in the eNB. For UL Data Drop measurement, it is appropriate to use Logged MDT, as it can only be performed in the UE.
Proposal 4: DL&UL data loss measurements should reuse Immediate MDT procedure and UL Data Drop measurement should reuse Logged MDT procedure.
However for DL&UL latency measurements, it is tricky that UL latency is performed in the UE and DL latency is performed in the eNB. If Logged MDT is selected for the DL&UL latency, impacts on specification are necessary. If Immediate MDT is selected for DL&UL latency, a new dedicated RRC message needs to be designed for UL latency measurement. Therefore, considering that the measurements of UL and DL latency are asymmetric and different in natural, it is proposed to use separate MDT functionality for UL&DL latency measure. For UL latency, Logged MDT is used and for DL latency, Immediate MDT is used. 
Proposal 5: DL latency measurements reuse Immediate MDT procedure and UL latency measurements reuse Logged MDT procedure.
Configuration parameters and Capability 
For Logged MDT, UL latency and UL Data Drop measurements are quite different from legacy L2 measurements. First of all, these measurements are only valid in RRC-CONNECTED mode. Like measurements for Non GBR traffic, measurement collection period is also needed for UL latency and UL Data Drop. The two types of  measurements may have separate collection period. 
In addition, following the same principle in MBMS MDT, the two types of measurements need new capabilities and minimal memory requirement. Log storage size for UL latency and UL Data Drop measurements can be 64kB memory. 
Proposal 6: Dedicated measurement collection periods are needed for UL latency and UL Data Drop measurements separately.
Proposal 7: New capabilities are needed for UL latency and UL Data Drop separately.
Proposal 8: Log storage size for UL latency and UL Data Drop measurements is 64kB memory.
For Immediate MDT, following the same principle for Non GBR traffic, measurement collection periods are needed for UL&DL data loss and DL latency measurements separately.
Proposal 9: Dedicated measurement collection periods are needed for UL&DL data loss and DL latency measurements separately.
Conclusion
In this contribution we discussed how to perform GBR traffic QOS verification based on the legacy specification. A few proposals are made as below:
Proposal 1: To add new measurement types for Packet Discard Rate in the DL per UE and Packet Discard Rate in the UL per UE in L2 measurements.
Proposal 2: To confirm that DL latency measurement is done based on existing L2 measurements.
Proposal 3: To add that UL Data Drop measurement is done per QCI and per UE.
Proposal 4: DL&UL data loss measurements should reuse Immediate MDT procedure and UL Data Drop measurement should reuse Logged MDT procedure.
Proposal 5: DL latency measurements reuse Immediate MDT procedure and UL latency measurements reuse Logged MDT procedure.
Proposal 6: Dedicated measurement collection periods are needed for UL latency and UL Data Drop measurements separately.
Proposal 7: New capabilities are needed for UL latency and UL Data Drop separately.
Proposal 8: Log storage size for UL latency and UL Data Drop measurements is 64kB memory.
Proposal 9: Dedicated measurement collection periods are needed for UL&DL data loss and DL latency measurements separately.
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