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1 Introduction
At RAN2#100, contributions ([1] to [10]) were related to new L2 measurement discussion.
During online discussion, RAN2 made an agreement:
=>
Introduce new measurements or finer granularity for the existing measurements to address SA5 requirement.

In addition, RAN2 also agreed on an email discussion to progress on this topic.
[100#35][LTE/TEI15] New L2 measurements (Huawei)

-
Identify the solution to address SA5 requirement


Intended outcome: agreeable CR if needed


Deadline:  Thursday 2018-02-08

This document is the summary of the email discussion.
2 Discussion
2.1
Background and guideline
2.1.1
Use cases from SA5
At RAN2#98 (May 2017), RAN2 received two LSs from SA5. After RAN2 discussions, RAN2 agreed to look at this again under TEI15 in Q4.
R2-1704027
LS to RAN2 on adding PRB usage distribution and IP throughput distribution measurements (S5-171993; contact: Huawei)
SA5
LS in

-
Vivo wonder which release this should be done in. 

-
Huawei explain that SA5 don’t have a release 15 WI on this.

=>
We will look at this again under TEI15 in Q4.

=>
LS noted

R2-1704028
LS to RAN2 on adding measurements on average number of total active UEs (S5-171996; contact: Huawei)
SA5
LS in

=>
We will look at this again under TEI15 in Q4.

=>
LS noted

Based on the two LSs, there are totally 3 use cases:
(1) PRB usage distribution

(2) IP throughput distribution

(3) Average number of total active UEs

For (1) and (2), the SA5 LS (R2-1704027) mentioned:

	SA5 has discussed the use case for PRB usage distribution measurement and use case for IP throughput distribution measurement. There are some existing measurements in TS 32.425 for Total PRB Usage, PRB Usage for traffic and IP throughput measurements, but they can only provide the average value. With the distribution measurements, the operator could know whether there are traffic bursts in the network during the monitoring period. 

The related use cases captured in the attached discussion paper have been endorsed by SA5. 

ACTION: 
3GPP SA5 would like to ask RAN2 to consider defining the following new measurements to support PRB usage distribution and IP throughput distribution:

(1) PRB usage distribution for average usage (total and per QCI)

(2) PRB usage distribution for peak usage (total and per QCI)


(3) IP throughput distribution for average usage

(4) IP throughput distribution for peak usage


For (3), the SA5 LS (R2-1704028) mentioned:
	SA5 has discussed the use case on average number of active UEs. There are some existing measurements in TS 32.525 on active UE for uplink and downlink, but they cannot effectively reflect the actual number of total active UE numbers. 

The use cases captured in the attached discussion paper have been endorsed by SA5. 

2. Actions:

To 3GPP TSG RAN WG2 group.

ACTION: 
3GPP SA5 would like to ask RAN2 to consider defining new measurements to support the average number of total active UEs without differentiating uplink and downlink. 


2.1.2
Guideline of this email discussion
It is proposed to have two phases for this email discussion:
Phase 1: Identify the solution to address SA5 requirement
· Note: Based on SA5 requirement and contributions at RAN2#100 ([1] to [10]), I will provide some candidate solutions for each use case, and then companies could provide comments to them.
· Suggested deadline: Thursday, 2018-01-18, 23:59 Pacific Time
Phase 2: Based on the conclusions from phase 1, progress on CRs
· Note: CR discussion

· Suggested deadline: Thursday, 2018-02-08, 23:59 Pacific Time

2.2
Discussion of phase 1 (solution discussion)
2.2.1
Use case 1: PRB usage distribution
There are two candidate solutions:
Solution 1: new measurements (based on [3] and [8])
For this solution, a discrete representation is introduced for PRB usage distribution, e.g. for a measurement period T, there are N samples (got from a smaller time granularity), and each sample is calculated at instant n with following the existing measurement definition as much as possible. The entity which performs the result generate based upon eNB samples can be left for implementation.
In general, there needs to introduce the following four new measurements:

- Distribution of total PRB usage for DL

- Distribution of total PRB usage for UL

- Distribution of PRB usage per traffic class for DL

- Distribution of PRB usage per traffic class for UL

Solution 2: finer granularity (based on [2])
The main found shortcoming of these measurements is granularity period i.e. 5 minutes. While in network congestion, PRB usage requires a smaller time granularity (e.g. by seconds) for better observability. The realization of the potentially new measurements would require shorten measurement period. The new performance measurement proposal submitted to RAN2 (R2-1710915) for potential adoption does not differ from existing measurements apart from introducing finer time period for the measurement.

To reflect the desired PRB distribution in smaller time granularity, alternatively PM requirements could be adopted for more accurate observability.

	Company
	Views on solution 1
	Views on solution 2
	Other views (if any)

	Huawei, HiSilicon
	We support this solution, because this solution directly aims at the SA5 use case.
In addition, due to the design “each sample is calculated at instant n with following the existing measurement definition as much as possible”, we think that this solution can have minimal impacts to TS 36.314 (as shown in CRs [5] and [7]).
	In SA5 LS, it mentioned “With the distribution measurements, the operator could know whether there are traffic bursts in the network during the monitoring period.”. If following this solution, it means that the monitoring period may be changed into a smaller time granularity (e.g. seconds), so we do not think this solution matches the SA5 use case.
	

	China Telecom
	We support this solution. It is a simple and flexible solution to meet our needs. In some scenarios, we need smaller granularity to collect measurement. From our point of view, it also left enough space for private implementation.
	The same view as Huawei.
	

	Ericsson
	As SA5 requirement is to show histogram results, solution 1 measurement can fulfil that criteria so we would like to support Solution 1
	With Solution 2, the need for new histogram counters is not clearly reflected, as the goal is to plot the results in different bins, we think solution 2 may not completely fulfil that
	Results per traffic class (QCI) may generate lot of samples. It is good to check with SA5 more on per QCI counters criteria. 
If we must support a PRB (time) distribution per traffic class we would need 2*256 counters of 20-bin-type, or 2*20 counters of 256-bin-type.

Where 256 is the number of QCI and 20 is the assumption that the 100% PRB utilization divided into 20 bins of 5% each

	Nokia, Nokia Shanghai Bell
	The main found shortcoming of the existing measurements is granularity period i.e. 5 minutes. While in network congestion, PRB usage requires a smaller time granularity (e.g. by seconds) for better observability. The realization of the potentially new measurements would require shorten measurement period. The newly proposed performance measurement for potential adoption does not differ from existing measurements apart from introducing finer time period for the measurement and/by the sampling. 
If Solution 1 is adopted, we suggest avoiding duplication in TS36.314 and add only way/granularity of collected samples to the existing measurements on PRB usage. We see no need to define new measurements.
	We would prefer to clarify with SA5 if/why enhanced granularity period range in 3GPP TS 32.401 cannot be introduced to serve the purpose.
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2.2.2
Use case 2: IP throughput distribution
There are two candidate solutions:

Solution 1: new measurements (based on [4] and [8])

For this solution, a discrete representation is introduced for scheduled IP throughput distribution, e.g. for a measurement period T, there are N samples (got from a smaller time granularity), and each sample is calculated at instant n with following the existing measurement definition as much as possible. The entity which performs the result generate based upon eNB samples can be left for implementation.

In general, there needs to introduce the following four new measurements:
- Distribution of Scheduled IP Throughput in DL
- Distribution of Scheduled IP Throughput in UL
- Distribution of Scheduled IP Throughput in DL (per QCI)

- Distribution of Scheduled IP Throughput in UL (per QCI)

Solution 2: finer granularity (based on [2])

The main found shortcoming of these measurements is again granularity period i.e. 5 minutes. While operators are interested in user experience that becomes bad within much smaller period. congestion, a smaller time granularity (e.g. by seconds) is deemed for better observability (R2-1710916). The new performance measurement proposal submitted to RAN2 (R2-1710916) for potential adoption does not differ from existing measurements apart from introducing finer time period (samples) for the measurement. However, we note that the measurement period for Scheduled IP Throughput available with Trace can be with the following values: • 1024 ms (0), • 1280 ms (1), • 2048 ms (2), • 2560 ms (3), • 5120 ms (4), • 10240 ms (5) • 1 min (6). 

For such granularity, there has been a concern and SA5 specifically notes:  Some values may not be always available e.g., due to the large amount of logging they would generate in a highly loaded network. The selection of a specific subset of supported values at the eNB is vendor-specific. (TS32.422)
To reflect the desired IP Throughput distribution in smaller time granularity, either PM requirements could be adopted for more accurate observability or Scheduled IP Throughput for MDT can be reused.

IP throughput may vary a lot in various scenarios, but observability of the user experience by seconds and such changes to dedicated UE (PM) counters might have with heavy impacts by vast amount of data.

	Company
	Views on solution 1
	Views on solution 2
	Other views (if any)

	Huawei, HiSilicon
	We support this solution, because this solution directly aims at the SA5 use case.

In addition, due to the design “each sample is calculated at instant n with following the existing measurement definition as much as possible”, we think that this solution can have minimal impacts to TS 36.314 (as shown in CRs [6] and [7]).
	In SA5 LS, it mentioned “With the distribution measurements, the operator could know whether there are traffic bursts in the network during the monitoring period.”. If following this solution, it means that the monitoring period may be changed into a smaller time granularity (e.g. seconds), so we do not think this solution matches the SA5 use case.

In addition, for this solution, “Scheduled IP Throughput available with Trace” and “Scheduled IP Throughput for MDT” were mentioned. We checked the SA5 LS R2-1704027 (both the LS content and the attached discussion paper), and SA5 did not mention anything on MDT stuff. So we do not think that the scope of new L2 measurements includes MDT related measurements.
	

	China Telecom
	We support this solution.
	We have the same view as Huawei.
	

	Ericsson
	As SA5 requirement is to show histogram results, solution 1 measurement can fulfil that criteria so we would like to support Solution 1
	With Solution 2, the need for new histogram counters is not clearly reflected, as the goal is to plot the results in different bins, we think solution 2 may not completely fulfil that
	Results per QCI may generate lot of samples. It is good to check with SA5 more on per QCI counters criteria. 

If we must support a PRB (time) distribution per traffic class we would need 2*256 counters of 20-bin-type, or 2*20 counters of 256-bin-type.

Where 256 is the number of QCI and 20 is the assumption that the IP Throughput distribution is divided into 20 bins.

	Nokia, Nokia Shanghai Bell
	The main benefit of the newly proposed measurements is again finer granularity for better observability. We note that the proposal in Solution 1 follows the existing IP Scheduled Throughput, measurements principles in TS36.314, including the rule that the end user throughput for the provided services is only counted once data bursts are large enough to require transmissions to be split across several transmission time intervals (TTIs).  But in case the provided services do not meet this criterion they are completely excluded from measurement and the throughput measured according to 3GPP TS 36.314 and 32.425 counts such bursts not spanning multiple TTIs as zero data.
We can support Solution 1 if it conts also padding bits but in such a way that according to amount of padding bits proportional part of TTI is only counted. This may guarantee to have the measured IP scheduled throughput as close as possible to what end user perceives.

Otherwise, we suggest avoiding duplication in TS36.314 and see no need to define new measurements.
	We would prefer to clarify with SA5 if/why enhanced granularity period range in 3GPP TS 32.401 cannot be introduced to serve the purpose.
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2.2.3
Use case 3: Average number of total active UEs
There are two candidate solutions:

Solution 1: new measurements (based on [9])

It is proposed to introduce one new measurement on number of active UEs:

- Number of Active UEs per QCI: This measurement refers to UEs for which there is buffered data for the DL or UL or both for DRBs. The measurement is done separately per QCI

Solution 2: available performance measurements serve the purpose of this use case (based on [2])
Based on the discussion that took place in SA5 (S5-171995), SA5 agreed the following use case:

The number of the connected users in each cell is valuable information for operators to know how many uses are connecting to E-UTRAN per cell basis. This kind of information can help operator to tune the admission control parameters for the cell and to do load balancing between cells to ensure that the target percentage or number the of users admitted achieve the target QoS.

The conclusive point has been that are Average number of active UEs on the DL and Average number of active UEs on the UL measurements defined in TS 32.425 and TS36.314 do not reflect effectively the actual number of users. Likewise, the sum of the two standardized metrics does not serve the purpose. Thus, the intention is to define a new metric that would reflect the RRC connected users. As claimed in (S5-171995): “single user with data cached both on the uplink and on the downlink at the same time should be countered as 1 active UE”. 

However, it’s worth noting that TS32.425 specifying Performance Measurements define the extensive family of RRC measurements (related to Radio Resource Control) that cover e.g.:

-
Attempted RRC connection establishments

-
Successful RRC connection establishments

-
Attempted RRC connection reestablishments

-
Successful RRC connection reestablishments

-
Mean number of RRC Connections

-
Maximum number of RRC Connections

In addition to the standardized performance measurements there are vendor specific measurement types used in E-UTRAN that can be applied according to manufacturer's documentation and are commonly practiced. Thus, definition of a new type of a measurement that serve the same purpose may impact existing implementations and should be generally avoided.
	Company
	Views on solution 1
	Views on solution 2
	Other views (if any)

	Huawei, HiSilicon
	We support this solution, because this solution directly aims at the SA5 use case.

Based on the CR [10], we think that this solution can have minimal impacts to TS 36.314.
	In our opinion, “the actual number of total active UE numbers” is to reflect users that are performing data transmission.
For solution 2, it provides RRC measurements, but we think these measurements are different from the concept of “the actual number of total active UE numbers”.

For example, there are 2 UEs in RRC connected mode in one cell. For the monitoring period, 1 UE has both uplink and downlink data transmissions and the other UE does not have any data transmission. The collected measurements are:
- number of RRC Connections: 2

- the actual number of total active UE numbers (with solution 1): 1
So we do not think this solution matches the SA5 use case.
	

	China Telecom
	We support this solution.
	The existing average number of active UEs on the DL and UL measurements cannot reflect effectively the actual number of users. And our contributions [1],[9],[10] had explained our requirements in detail.
Since the UE with connected mode may not have any data to transmission in UL or/and DL direction, the RRC measurement solution provided by solution 2 cannot meet the SA5 use case. 
	

	Ericsson
	As the requirement is to determine active number of UEs, this solution which considers parameter such as data in buffer would provide more realistic result
	The counters may not reflect the true active number of users.
	For solution 1; incase if UE has multiple E-RABs with different QCI, then the same UE could be counted twice.

Need to check with SA5 if that is the intention.

	Nokia, Nokia Shanghai Bell
	
	We would like to indicate to SA5 the RAN2 observation that available performance measurements serve the purpose. The existing performance measurements and their combinations provide various means to reflect effectively RRC-connected UEs.
If SA5 confirms the need to define a new metric, then Solution 1 is acceptable.
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2.2.4
Summary of phase 1
6 companies provided comments, i.e. Huawei, HiSilicon, China Telecom, Ericsson, Nokia and Nokia Shanghai Bell. Based on these comments, there are some observations.
For use case 1: PRB usage distribution

Observation 1: For solution 1, 4 companies support, and 2 companies have some concerns and think that if this solution is adopted, it is suggested to avoid duplication in TS 36.314.
Observation 2: For solution 2, 2 companies prefer to clarify with SA5 if/why enhanced granularity period range in 3GPP TS 32.401 cannot be introduced to serve the purpose.
Observation 3: For measurements “Distribution of PRB usage per traffic class for DL/UL”, 1 company thinks that SA5 may be consulted because it may generate lot of samples.
For use case 2: IP throughput distribution
Observation 4: For solution 1, 4 companies support, and 2 companies have some concerns. In addition, 2 companies think that they can support this solution if it counts also padding bits but in such way that according to amount of padding bits proportional part of TTI is only counted; Otherwise, the 2 companies suggest avoiding duplication in TS 36.314 and see no need to define new measurements.
Observation 5: For solution 2, 2 companies prefer to clarify with SA5 if/why enhanced granularity period range in 3GPP TS 32.401 cannot be introduced to serve the purpose.

Observation 6: For measurements “Distribution of Scheduled IP Throughput in DL/UL (per QCI)”, 1 company thinks that SA5 may be consulted because it may generate lot of samples.
For use case 3: Average number of total active UEs
Observation 7: For solution 1, 3 companies support solution 1, and 1 company thinks that this solution would provide more realistic result; no companies support solution 2.

Observation 8: For solution 2, 2 companies think that if SA5 confirms the need to define a new metric, then solution 1 is acceptable.
Observation 9: For solution 1, 1 company thinks that SA5 may be consulted on the intention, i.e. in case if UE has multiple E-RABs with different QCI, then the same UE could be counted twice.
Based on the above observations, the email rapporteur has the following proposals.
Proposal 1: for use case 1, it is proposed to agree on the following two new measurements:
- Distribution of total PRB usage for DL

- Distribution of total PRB usage for UL
For the detailed definitions, companies’ concerns will be considered.
Proposal 2: for use case 1, regarding the following two new measurements, it is proposed to consult SA5 on impacts due to lot of samples.
- Distribution of PRB usage per traffic class for DL

- Distribution of PRB usage per traffic class for UL

Proposal 3: for use case 2, it is proposed to agree on the following two new measurements:

- Distribution of Scheduled IP Throughput in DL

- Distribution of Scheduled IP Throughput in UL
For the detailed definitions, companies’ concerns will be considered.
Proposal 4: for use case 2, regarding the following two new measurements, it is proposed to consult SA5 on impacts due to lot of samples.
- Distribution of Scheduled IP Throughput in DL (per QCI)

- Distribution of Scheduled IP Throughput in UL (per QCI)
Proposal 5: for use case 3, it is proposed to consult SA5 on the following two comments:

- whether the existing performance measurements and their combinations provide various means to reflect effectively RRC-connected UEs, e.g. RRC measurements defined in TS 32.425
- the intention, i.e. in case if UE has multiple E-RABs with different QCI, then the same UE could be counted twice.
Proposal 6: based on proposal 1 and 3, it is proposed to discuss CRs in phase 2 in this email discussion.
Proposal 7: based on proposal 2, 4 and 5, it is proposed to send a LS from RAN2 to SA5 for further check.
2.3
Discussion of phase 2 (CR discussion)

The email rapporteur provided two options on CRs on each new measurement:
Option 1: have a new section to describe new measurements

Option 2: update existing sections to describe new measurements

During phase 2 email discussion, two companies preferred option 1, so the email rapporteur proposed to consider option 1 for CR discussions.
Proposal 8: For the new measurements, it is proposed to have new section(s) to describe them.
3 Conclusion

Thanks to companies who participated in the email discussion.
For phase 1 discussion, it is proposed:

Proposal 1: for use case 1, it is proposed to agree on the following two new measurements:

- Distribution of total PRB usage for DL

- Distribution of total PRB usage for UL
For the detailed definitions, companies’ concerns will be considered.
Proposal 2: for use case 1, regarding the following two new measurements, it is proposed to consult SA5 on impacts due to lot of samples.
- Distribution of PRB usage per traffic class for DL

- Distribution of PRB usage per traffic class for UL

Proposal 3: for use case 2, it is proposed to agree on the following two new measurements:

- Distribution of Scheduled IP Throughput in DL

- Distribution of Scheduled IP Throughput in UL
For the detailed definitions, companies’ concerns will be considered.
Proposal 4: for use case 2, regarding the following two new measurements, it is proposed to consult SA5 on impacts due to lot of samples.
- Distribution of Scheduled IP Throughput in DL (per QCI)

- Distribution of Scheduled IP Throughput in UL (per QCI)
Proposal 5: for use case 3, it is proposed to consult SA5 on the following two comments:

- whether the existing performance measurements and their combinations provide various means to reflect effectively RRC-connected UEs, e.g. RRC measurements defined in TS 32.425

- the intention, i.e. in case if UE has multiple E-RABs with different QCI, then the same UE could be counted twice.
Proposal 6: based on proposal 1 and 3, it is proposed to discuss CRs in phase 2 in this email discussion.

Proposal 7: based on proposal 2, 4 and 5, it is proposed to send a LS from RAN2 to SA5 for further check.

For phase 2 discussion, it is proposed:
Proposal 8: For the new measurements, it is proposed to have new section(s) to describe them.
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