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1 Introduction
At RAN2#99, regarding the WI LTE QMC, there were some discussions. At the end of the meeting, the following email discussion was agreed in order to progress:

[99#39][LTE/QMC] RAN controlled CP based solution (Huawei)

-
Figure out the details of CP solution with a mechanism to control the measurement report by RAN

-
The spec impact should be identified for the proposed mechanisms.


Intended outcome: Report to next meeting


Deadline: 2017-09-21
2 Discussion on candidate CP solutions
// Note: for a solution, it is required to figure out the details of the solution with a mechanism to control the measurement report by RAN and identify the spec impact.

// Note: Solution 1 and 2 as below are just for reference, the structure can be modified if there is only one solution or there are more than two solutions.
2.1
Solution 1
2.1.1
The details
For new SRB solution, a signalling flow is shown in figure 1.
After the UE establishes RRC connection with eNB, eNB could decide whether to configure QMC or not based on UE QMC capability. eNB could send application layer measurement configuration and SRBx (a new SRB) to the UE, and the UE could send application layer measurement report via SRBx if the UE gets them from upper layers. SRBx is always configured by E-UTRAN after security activation, and the integrity protection algorithm and the ciphering algorithm of legacy SRBs can be also applied to SRBx.
Currently, in TS 37.340 v1.0.0 (Multi-connectivity of LTE and NR), SRB3 is defined. For the new SRB in this solution, SRBx is suggested to be SRB4 so that SRB3 is reserved for Multi-connectivity usage.

It is noted that some of IE definitions re-use UMTS definitions, e.g. application layer measurement configuration, application layer measurement report, because these definitions are generic and thus are forward compatible.
For this solution, it follows “RAN control” principle because the configuration can be done in such a way that eNB gives lower grants to the new SRB if the load is high.
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Figure 1: new SRB solution for LTE QMC
An advantage with sending the QoE files on a separate SRB compared to an existing SRB is that RAN can ensure that the transmission is given the right priority and does not impact other transmissions. If SRB2 is used for the transmission of QoE files it may impact transmission of NAS messages and user data when the load is high or coverage is poor.

If a separate SRB is defined, it can be configured in a way that is suitable for the purpose without impacting other transmissions. At logical channel prioritization the logical channels are served according to priority, prioritized bit rate and bucket size duration to fill up the grant. The logical channel with the highest priority is served first up to the prioritized bit rate and then other logical channels with decreasing priority order follow. A new SRB can be configured with a lower priority than other logical channels and that logical channel will not be prioritized when other logical channels have a lot of data. When the other logical channels have less data to send the logical channel for the new SRB can transmit more.

If the load in the network is high, the network can control the transmission by giving smaller grants to the UE. The network gets information in the BSR (Buffer Status Report) which logical channel group that has data to send and therefore has quite good knowledge if the UE has high priority or low priority data to send. 
QoE measurements are for streaming services with a somewhat limited scope, but other features will come in the future and those features can make use of a new SRB as well. One example is Multimedia Telephony MTSI, already specified in 26.114. MTSI is services like Skype or similar services, i.e. a real-time conversational service with audio, video, text etc. Later on for IoT different device types might need other type of measurements, e.g. speed, temperature, acceleration. 

The new SRB can be setup when QoE measurements are configured, i.e. when both the UE and the network supports QoE measurements and the UE enters the measured area. The SRB can be configured with the desired settings, e.g. a separate logical channel ID and the right priority The RLC settings can be configured separately and possibly be more similar to the settings of a DRB.
2.1.2
Impacts to specifications
The new SRB solution may have the following impacts from RAN2 point of view.

· For configuration:

· Add application layer measurement configuration into downlink RRC messages

· Add SRBx configuration into downlink RRC messages

· Add new characteristics for RRCConenctionReconfiguration message

· Add procedural text due to new configurations
· For reporting:

· Add new uplink RRC message application measurement report

· Add procedural text due to new uplink RRC message

· For UE capability:

· Add a new UE capability of QMC into uplink RRC messages

· For generic characteristics of a new SRB:
· Add new SRB configurations for SRB3 (to section 9.1.2) with identification which lower layer configuration apply

9.1.2.x
SRBx
	Name
	Value
	Semantics description
	Ver

	RLC configuration
	
	
	

	logicalChannelIdentity
	y
	
	


· Add new SRB configurations for SRB3 (to section 9.2.1) with identification which lower layer configuration apply for the following parameters:

9.2.1.x
SRBx
	RLC configuration CHOICE

	ul-RLC-Config

>t-PollRetransmit

>pollPDU

>pollByte

>maxRetxThreshold

	dl-RLC-Config

>t-Reordering

>t-StatusProhibit

	Logical channel configuration

	priority

	prioritisedBitRate

	bucketSizeDuration

	logicalChannelGroup


Regarding the change of 9.2.1.x SRBx as shown above, one company commented that they didn’t think a new SRB should have any default configuration as it should only be setup (and configured) by the network when needed, so they didn’t think any impacts to chapter 9.2.1 were needed.
2.2
Solution 2

Solution 2 addresses a KPI issue with a control plane solution. It can be used together with solution 1 or stand-alone.
2.2.1
The details
The QoE configuration file is sent to the UE every time it enters Connected mode, independently of the reason. When the UE enters idle mode, the configuration file is cleared. In most of the cases the UE enters connected mode for other reasons than streaming services. An estimate is that the streaming services are used in 5-10% of the cases, but the QoE configuration file will be sent also in the other 90-95% of the cases when the UE enters connected mode. As the UE enters idle mode more often in LTE than in UMTS (in UMTS there are low activity/inactivity states like CELL_FACH, CELL_PCH and URA_PCH) the configuration file may be sent much more often in LTE than in UMTS. 

The unnecessary sending of the configuration file in 90-95% of the cases when the UE enters connected mode should be avoided to maintain good KPIs in the network. The configuration files are also quite large, estimated to around 1000 bytes. Currently the measurements are started by sending the configuration file to the UE. To avoid sending the same configuration file many times to the same UE, the file can be sent to the UE together with a file identity. In most of the cases when the UE enters connected mode only the identity needs to be sent. The identity is preferably sent from O&M or CN together with the file to the eNB so that the same identity can be used in the whole network and also forwarded at handover between eNBs.
2.2.2
Impacts to specifications
The ID of the configuration file is sent together with the configuration file which is sent optionally instead of mandatory when QoE measurements are configured in RRCConnectionReconfiguration (IE OtherConfig).

[[
appLayerMeasConfig-r15

CHOICE{




release




NULL,




setup




SEQUENCE{





containerForAppLayerMeasConfig-r15

OCTET STRING (SIZE(1..1000)) OPTIONAL,





containerForAppLayerMeasID-r15


BIT STRING STRING (SIZE (16))




}



}


]]

2.3
Solution 3
Solution 3 addresses a KPI issue with a control plane solution if a separate SRB is not defined.

2.3.1
The details
In order to get good measurement results it is important that QoE measurements continue at handover. There is however a case when the new eNB does not support QoE measurements. In such a case it is important that the UE is informed about it, so that large reports which anyhow cannot be understood by eNB are not sent in the network and consume resources for no use. It is not possible for the source eNB to stop the measurements at handover as it is the target eNB that builds the RRC message that is sent to the UE.

Instead, if the new eNB supports QoE measurements the new eNB can include information to the UE in the handover message that QoE reporting is allowed. If the UE does not receive such an indication it will not send any QoE reports (the UE may still finalize the ongoing report and possibly send it later if it later reaches an eNB which supports QoE measurements). Such a solution guarantees that QoE reports are not sent unnecessarily in the network and will help keeping good KPIs. If a new SRB is defined, an indication for eNB support is not needed as the new SRB will not be configured in an eNB with no QoE support.

2.3.2
Impacts to specifications
The indication of support for application layer measurements can be sent in RRCConnectionReconfiguration.

[[
eNodebSupportOfAppLayerMeas-r15


BOOLEAN

OPTIONAL,
-- Need ON

]]

2.4
Solution 4

Defining one new SRB type for QMC reporting is overkilling proposal. Solution 4 is using existing SRB1 for QMC data reporting.
2.4.1
The details
For QMC data collection:

For downlink DL QMC configuration:

· RRCConnectionReconfiguration message (otherConfig IE extension) from the eNB conveys QMC configuration container

For generating measurement report regular procedures apply (section 5.5.4 of 36.331)

For uplink QMC reporting container:

·  following same MDT mechanism regular measurement MeasurementReport/SRB1 is used.

Network control:

At minimum, the eNB sets RRC configuration message (decides whether setup configuration or not) regardless of the preconfigured OAM configuration. In MDT framework RAN follows MDT configuration, for this case we see the need for exceptional requirement: eNB configures QMC according to own policies (which in regular case follow OAM configuration, but exceptionally may suppress the configuration).

The simplest eNB control mechanism is to extend RRCConnectionReconfiguration or UEInformationRequest with an Indication (Stop, Recovery). For more control, the Indication can be extended to more values (Stop, Recovery, Lower priority than other SRB, Lower priority than DRB,..) . 

When received the Indication (Stop), UE shall discard all buffered QMC reporting data and not initiate any Measurement Report for QMC reporting. 

When received the Indication (Recovery), UE may restart the Measurement Report for QMC reporting if data received from UE application layer.

When received the Indication (Lower priority than other SRB), UE shall stop sending the Measurement Report for QMC reporting if there is uplink SRB sending. It needs to consider if buffered data for QMC reporting should be discarded if the MeasurementReport cannot be sent in a long time (e.g., Timer?).

When received the Indication (Lower priority than DRB), UE shall stop sending the MeasurementReport if there is DRB data sending.
2.4.2
Impacts to specifications
RRCConnectionReconfiguration will be extended for QMC reconfiguration Container.

MeasurementReport will be extended for QMC reporting Container.

RRCConnectionReconfiguration or UEInformationRequest will be extended for an Indicator (Stop, Recovery, Lower priority than other SRB, Lower priority than DRB,..). 

2.5
Solution 5

Solution5 is using existed SRB1 or SRB2 for QMC data reporting. Similar as R2-1707953 proposed solution and with more network control.
2.5.1
The details
For QMC data collection and Network control:

For downlink DL QMC configuration:

· RRCConnectionReconfiguration message (otherConfig IE extension) from the eNB conveys QMC configuration container, following OAM configuration 

For generating measurement report regular procedures apply (section 5.5.4 of 36.331)

For uplink QMC reporting container:

· following same MDT mechanism regular measurement Measurement Report is used but extended by 1 bit indication, to indicate eNB the data is available.

eNB can send UEInformationRequest to UE for further control. It can be extended with an Indication (report, Stop, Recovery).

When received the Indication (Report), UE shall send QMC reporting data via UEInformationResponse.

When received the Indication (Stop), UE shall discard all buffered QMC reporting data and stop any MeasurementReport with “data available” indication.

When received the Indication (Recovery), UE restarts the Measurement Report with “data available” for QMC reporting if data received from UE application layer.

2.5.2
Impacts to specifications
RRCConnectionReconfiguration will be extended for QMC reconfiguration Container.

Measurement Report will be extended for 1 bit indication of “data available”.

UEInformationRequest will be extended for an Indicator (Report, Stop, Recovery).

UEInformationResponse will be extended for QMC reporting Container. 

3 Summary
During the email discussion, three companies provided inputs and comments, i.e. Huawei, Ericsson, and Nokia.
Huawei provided inputs to section 2.1 solution 1; Ericsson provided inputs to section 2.2 solution 2 and 2.3 solution 3; Nokia provided inputs to section 2.4 solution 4 and 2.5 solution 5.
Ericsson and Nokia provided some comments to section 2.1 solution 1.
Here is a summary on proposed 5 solutions:
· Solution 1 is to introduce a new SRB for the QoE reporting
· Solution 2 is to send to the UE the QoE configuration together with a file identity and then when the UE enters connected mode only the identity needs to be sent. It can be used together with solution 1 or stand-alone
· Solution 3 is to introduce an indication for eNB support in handover case if a separate SRB is not defined. If a separate SRB is to be defined, solution 3 is not needed
· Solution 4 is to introduce a network control solution with using SRB1 for the QoE reporting
· Solution 5 is to introduce a network control solution with using SRB 1 or SRB2 for the QoE reporting
Proposal: It is proposed RAN2 to discuss the proposed 5 solutions and make a decision.
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