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1 Introduction
At RAN#73 meeting, a new WI Quality of Experience Measurement Collection for streaming services in UTRAN was approved [1]. RAN2 is the primary WG and RAN3 is the secondary WG.
This contribution is to provide the analysis on RAN3 impacts for this WI.
2 Discussion 
2.1
Background of the WI
In the WID [1], the work for RAN2 and RAN3 are listed as below.
	For the above-mentioned, the work should follow the detailed work plan listed below:

For RAN WG2:

· Define the procedures for configuration and reporting of QoE measurements by using RRC.
· Definition of the delivery functionality towards O&M in co-operation with TSG SA WG5, if needed.
Note: Existing MDT procedures should be taken as a baseline.

For RAN WG3:

· Define necessary UTRAN functionality for QoE Measurement Collection for the interfaces under RAN3 responsibility.
· Define new functionality in UTRAN to report Node B local information to RNC, if needed, over NBAP.
· Definition of the O&M requirements for the handling of the UE and UTRAN measurement data.
Note: Existing MDT procedures should be taken as a baseline.


For RAN3, there are three bullets and the main work is about the first bullet, i.e. Define necessary UTRAN functionality for QoE Measurement Collection for the interfaces under RAN3 responsibility. In addition, existing MDT procedures should be taken as a baseline.
2.2
RAN2 discussion of this WI
2.2.1
Background
At RAN2#95b meeting [2], RAN2 had the following agreement:

· RAN2 agree to apply QMC solutions only in CELL_DCH state.

In RAN2 discussion paper [3], we provide some background information on QoE Measurement Collection, because this feature was triggered from SA4 and some information are related to upper layers, e.g. QoE metrics.
From RAN3 point of view, for any potential change, it is good to also provide background information so that companies may have a full picture on the whole solution or structure of this feature.

QoE metrics:
In legacy MDT, MDT measurements were defined. Similarly, QoE metrics are also needed and they have already been defined in TS 26.247 in SA4 (see the sections 10.4).
QoE configuration and reporting:

In legacy MDT, for MDT measurements, the network should firstly send the MDT configuration to the UE, and then the UE performs MDT procedures (immediate or logged MDT based on network configuration). If the reporting criteria are met, the UE will send the MDT reports back to the network.

Similarly, QoE configuration and reporting procedures follow the same principle as legacy MDT, i.e. the network sends the QoE configuration to the UE and then the UE sends the QoE report back to the network if the reporting criteria are met.
Overview of QoE Measurement Collection solution:
Figure 1 is from Figure 5.6-2 in the TR 26.909 v0.5.0 in the RAN3 LS [4].
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Figure 1: Overview of QoE Measurement Collection solution
As shown in figure 1, for QoE configuration, O&M or Core Network can initiate QoE configuration; For QoE report, the UE will send QoE report to the RNC, and then the RNC forwards it to the TCE. Later the QoE server could get the QoE report from the TCE.
Compared with the legacy MDT, there may be the following differences:

- Measurements are collected in upper layers in UE side
- The TCE sends the QoE report to the QoE server after collecting from the RNC
2.2.2
RAN2 discussion on QoE Measurement Collection solution
In RAN2 discussion paper [3], two solutions were discussed and here is a summary:
	
	Solution 1
	Solution 2

	QoE configuration
(in Iu/Iur)
	O&M or Core Network sends the QoE configuration to the RNC
	O&M or Core Network sends the QoE configuration to the RNC

	QoE configuration

(in Uu)
	The RNC sends the QoE configuration to the UE via a "container1"
	The RNC sends the QoE configuration with listing each QoE metrics and reporting criteria, e.g. QoE metric 1, 2, 3, ……

	QoE Measurements (at UE)
	UE AS layer forwards the "container1" to its upper layers, and upper layers performs QoE Measurement Collection following legacy way (defined in TS 26.247)
	UE AS layer forwards the QoE configuration to its upper layers, and and upper layers performs QoE Measurement Collection following legacy way (defined in TS 26.247)

	QoE report (in Uu)
	UE upper layers forward the QoE report to its AS layer if QoE report is available, and then the UE sends the QoE report to the RNC via a "container2"
	UE upper layers forward the QoE report to its AS layer if QoE report is available, and then the UE sends the QoE report with listing each QoE measurements, e.g. QoE metric 1 measurement values, QoE metric 2 measurement values

	QoE report (from RNC to TCE/QoE server)
	The RNC sends the QoE report to the TCE, and then to the QoE server
	The RNC sends the QoE report to the TCE, and then to the QoE server


It can be seen that solution 1 is clean and simpler than solution 2. In legacy MDT, the measurement objects are explicitly listed, e.g. M1 report, M2 report and etc. With solution 1, the measurement objects are designed as a container which includes the QoE configuration defined in TS 26.247.
Based on solution 1, we provide some proposals from RAN2 point of view [3]. Here is a summary of these proposals:
- On QoE Measurement Collection initiation mode, both signalling based and management based modes are allowed. Comment: both modes may have RAN3 impact because Core Network may need to send the QoE configuration to the RNC
- On QoE Measurement Collection solution, it is proposed:

Add a container of including "QoE configuration" into a DL RRC message, the "QoE configuration" is defined as XML format in section 10.4 in TS 26.247

Add a container of including "QoE report" into a UL RRC message, the "QoE report" is defined as XML format in section 10.6 TS 26.247
Comment: for "QoE configuration" proposal, RAN3 should take into RAN2 solution into account

- On the size of containers, it is proposed that: the size of "QoE configuration" container is 6, 000 bytes and the size of "QoE report" container is 60, 000 bytes. Comment: for "QoE configuration" proposal, RAN3 should take into RAN2 solution into account
- On UE capability reporting, new UE capability of QoE Measurement Collection may be introduced. Comment: no impact to RAN3
- On activation or de-activation of QoE Measurement Collection, the RNC could send the request to the UE and the UE could report QoE reporting available as well as the related RB ids. Then the RNC could send the QoE configuration per RB id and the UE could send the QoE report per RB id. Comment: no impact to RAN3
As a summary, the RAN2 discussion on the "QoE configuration" transmission may have RAN3 impacts.
2.3
RAN3 impacts due to the WI QMC for streaming

The impacts due to legacy MDT are summarized as below (based on [5]):

	TS
	CR No
	Impacts due to MDT

	TS 25.410
	CR0074
	The MDT function is defined (by extending the trace function)

	TS 25.401
	CR0136
	The MDT function is defined (by extending the trace function)

	TS 25.413
	CR1094
	Add MDT activation into the CN invoke trace message

	TS 25.423
	CR 1667
	Add MDT activation into the IUR invoke trace message


For the WI QMC for streaming, RAN2 is the leading group, so it is expected that RAN2 should firstly discuss and decide on QMC solutions, and then RAN2 could inform other WGs if there are impacts to these WGs.

In our understanding, if QMC follows the MDT enhancements framework, there could be similar impacts as legacy MDT in RAN3. For example, if RAN2 confirms that QMC solutions would allow the network to send the QoE configuration to the UE, the QoE configuration could be also added into CN INVOKE TRACE message over both Iu and Iur interfaces. In addition, we consider QMC for streaming as a new feature, there may be a need to define it in both TS 25.410 and 25.401 specifications as well.
In current MDT configuration (shown in section 5 Annex), some IEs are defined and we think some of them could be also considered for QoE Measurement Collection. Detailed analysis can be seen in the following table.

	IEs in 9.2.1.97 MDT Configuration
	Whether it is needed for QoE Measurement Collection? Why?

	MDT Activation
	Not needed.

Since QoE Measurement Collection is only applied in CELL_DCH state, there is no need to consider this IE. If the CN or SRNC would like to activate this feature, it could include the whole IE for QoE Measurement Collection.

	MDT Area Scope
	Needed.

This IE is defined as either a list of location/Routing Areas or a list of global cell identities. For MDT feature, this IE can be used for:
- immediate MDT activated by management mechanism

- immediate MDT activated by the CN

- logged MDT

Since QoE Measurement Collection is only applied in CELL_DCH state, this IE could be considered.

	MDT mode
	Instead of choosing MDT mode between immediate MDT and logged MDT, it is proposed to include the QoE configuration.

	Signalling based MDT PLMN list
	Needed.

This IE indicates the PLMNs where measurement collection and log reporting is allowed. Since QoE Measurement Collection is only applied in CELL_DCH state, this IE could be considered.


Proposal: If RAN2 agrees that QMC solutions would allow the network to send the QoE configuration to the UE, possible RAN3 impacts are:
- define the QMC function in both TS 25.410 and 25.401.
- update TS 25.413 and 25.423 in order to support the QoE configuration from the CN to the RNC and between RNCs. In addition, the IEs “MDT Area Scope” and “Signalling based MDT PLMN list” are also needed in addition to the QoE configuration (with changing the names).

3 Conclusion

In this contribution, RAN3 impacts due to the WI QMC for streaming are analyzed. We think that RAN2 will start discussions on QMC solutions and later RAN2 may inform RAN3 of its progress, so it is proposed:
Proposal: If RAN2 agrees that QMC solutions would allow the network to send the QoE configuration to the UE, possible RAN3 impacts are:

- define the QMC function in both TS 25.410 and 25.401.
- update TS 25.413 and 25.423 in order to support the QoE configuration from the CN to the RNC and between RNCs. In addition, the IEs “MDT Area Scope” and “Signalling based MDT PLMN list” are also needed in addition to the QoE configuration (with changing the names).
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5 Annex 

9.2.1.97
MDT Configuration
The purpose of the MDT Configuration IE is to provide configuration information for the MDT function.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MDT Activation
	M
	
	ENUMERATED(Immediate MDT only, Logged MDT only, Immediate MDT and Trace, …)
	
	-
	-

	CHOICE MDT Area Scope
	M
	
	
	
	-
	-

	>Cell Based
	
	
	
	
	-
	-

	>>Cell ID List
	
	1 to <maxnoofCellID>
	
	
	-
	-

	>>>Cell-ID
	M
	INTEGER (0..268435455)
	
	This information element identifies a cell uniquely within UTRAN and consists of RNC-ID and C-ID as defined in TS 25.401 [3].

The Cell is derived using the current serving PLMN.
	-
	-

	>LA Based
	
	
	
	
	-
	-

	>>LAI List
	
	1 to <maxnoofLAIs>
	
	
	-
	-

	>>>LAI
	M
	
	9.2.3.6
	
	-
	-

	>RA Based
	
	
	
	
	-
	-

	>>RAI List
	
	1 to <maxnoofRAIs>
	
	
	-
	-

	>>>RAI
	
	
	
	This element identifies an area in which the MDT Configuration applies.
	-
	-

	>>>>LAI
	M
	
	9.2.3.6
	
	-
	-

	>>>>RAC
	M
	
	9.2.3.7
	
	-
	-

	>PLMN Area Based
	
	
	NULL
	
	-
	-

	CHOICE MDT mode
	
	
	
	
	-
	-

	>immediate MDT
	
	
	
	
	-
	-

	>>Measurements to Activate
	M
	
	BITSTRING

(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [64]. 

First Bit = M1,

Second Bit = M2,

Third Bit = M3,

Fourth Bit = M4,

Fifth Bit = M5,

Sixth Bit = M6

Seventh Bit = M7.

Eighth bit = logging of M1 or M2 from event triggered measurement reports according to existing RRM configuration [31].

Value ‘1’ indicates “activate” and value ‘0’ indicates “do not activate”.
	-
	-

	>>M1 Report
	C-ifM1
	
	9.2.1.98
	M1: FDD only: CPICH RSCP and CPICH Ec/No measurement by UE.
	-
	-

	>>M2 Report
	C-ifM2
	
	9.2.1.99
	M2: TDD only: P-CCPCH RSCP and Timeslot ISCP for UTRA 1.28 TDD.
	-
	-

	>>M4 Report
	C-ifM4
	
	9.2.1.117
	M4: UPH measurement by UE.
	YES
	ignore

	>>M5 Report
	C-ifM5
	
	9.2.1.118
	M5: RTWP measurement by NodeB.
	YES
	ignore

	>>M6 Report
	C-ifM6
	
	9.2.1.119
	M6: Data volume measurement by RNC.
	YES
	ignore

	>>M7 Report
	C-ifM7
	
	9.2.1.120
	M7: Throughput measurement by RNC.
	YES
	ignore

	>logged MDT
	
	
	
	
	-
	-

	>>logging interval
	M
	
	ENUMERATED (1.28, 2.56, 5.12,10.24,20.48, 30.72, 40.96 and 61.44, ...)
	The unit of this IE is second. This IE is defined in TS 25.331[10].
	-
	-

	>>logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90 and 120, ...)
	The unit of this IE is minute. This IE is defined in TS 25.331[10].
	-
	-

	Signalling based MDT PLMN List
	
	
	MDT PLMN List

9.2.1.116
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofCellID
	Maximum no. of Cell ID subject for MDT scope. Value is 32.

	maxnoofLAIs
	Maximum no. of LAI subject for MDT scope. Value is 8.

	maxnoofRAIs
	Maximum no of RAI subject for MDT scope. Value is 8.


	Condition
	Explanation

	ifM1
	This IE shall be present if the Measurements to Activate IE has the first bit set to “1”.

	ifM2
	This IE shall be present if the Measurements to Activate IE has the second bit set to “1”.

	ifM4
	This IE shall be present if the Measurements to Activate IE has the fourth bit set to “1”.

	ifM5
	This IE shall be present if the Measurements to Activate IE has the fifth bit set to “1”.

	ifM6
	This IE shall be present if the Measurements to Activate IE has the sixth bit set to “1”.

	ifM7
	This IE shall be present if the Measurements to Activate IE has the seventh bit set to “1”.
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