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1 Introduction 
This document contains outcome of email discussion [79#31] Joint/MDT: Scheduled IP throughput measurement as specified in 36.314:
[79#31] [Joint/MDT] Scheduled IP throughput measurement as specified in 36.314 (Huawei)

-
Clarify if there is a problem in the UL and its severity (related to R2-123442)

=>
Intended outcome: Email discussion report to RAN2-79 bis and optionally CRs

It is proposed to clarify if there is problem in UL Scheduled IP throughput measurement for MDT in 36.314 and its severity and draft a CR if it is needed. The deadline is Thursday 27.9.2012, 23.59 Pacific Time. 

2 Discussion
2.1 Background 
The current definition of the UL scheduled IP throughput for MDT can be found in annex A, reference to [1] 
The general characters of the UL scheduled IP throughput are below:
1) Both isolated Small packet data  and the last piece of PDCP data burst are excluded in calculation
2) Both boundary of measurement period and active time may impact the T1 and T2.
3) Both per UE case and per E-RAB per UE case are supported.
The description of BSR can be found in 5.4.5 of [2].  The general characters of BSR are below:
1) Granularity  of BSR is LCG

2) RLC or PDCP control PDUs are also included in the Buffer size

3) Buffer status change in lower priority RB does not trigger a BSR.
4) Short/long/truncated BSR will be included if the number of padding bits is equal to or larger than the size of the Short/long BSR plus its subheader.
The Multiplexing and assembly of UL data can be found in 5.4.3 of [2]. The general characters of Multiplexing and assembly are below: 

1) Guarantee the Prioritized Bit Rate firstly. 
2) If any resources remain, all the logical channels are served in a strict decreasing priority order.
2.2 Clarification 
As we known, the UL scheduled IP throughput can be calculated by per UE or per RAB per UE. The question is if the ENB can justify the T2 and T1 of one PDCP data burst by the reasonable ENB implementation.

We analyses it by different cases. The general assumptions are below:

1) There are two LCG in the UE and   priority of LCG 1 is higher than priority of LCG2. 

2) The unit of data is byte.

3) Only active time impacts T1 and T2 
1 Per UE case 

Case1.1: Other data arrives after the data burst buffer is emptied 
There are 500 bytes in LCG1 and 1000 bytes in LCG2 in PDCP data burst1 before t1. At t1, the BSR1 is reported; another 500 bytes data of LCG2 arrives at t2. The BSR2 is reported at t3.The ENB can allocate more resource than the BSR1 reported during the active period 1(The scheduling can be non-continuous).A part data in 1500 bytes is re-transmitted until t4. 
The ENB can justify that the t5 is the T2 of the PDCP data burst 1 when the data arrive to the ENB, and the ENB also can justify that the t4 is T1 of the PDCP data burst 1 when there is padding BSR which indicates the buffer of UE is zero and some padding bits at t6 (but all HARQ retransmissions is finished in t4). The ENB can also justify the data which arrives at t2 belongs to PDCP data burst 2.
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Figure1.1: data arrives after the data burst buffer is emptied
Case 1.2: Other data arrives before the buffer is emptied
There are 500 bytes in LCG1 and 1000 bytes in LCG2 in PDCP data burst1 before t1. At t1, the BSR1 is reported; another 500 bytes data of LCG2 arrives at t2. The padding BSR may be reported at t4.The ENB can allocate more resource than the BSR1 reported between t3 and t4 (The scheduling can be non-continuous).
The ENB can justify that the t3 is the T2 of the PDCP data burst 1 when the data arrive to ENB, and the ENB also can justify the t4 is not the T1 of the PDCP data burst 1 when there are not some padding bits at t4, but there are data and the padding BSR which indicates the buffer of UE is not zero at t4. The ENB can also justify the data which arrives at t2 belongs to PDCP data burst 1.
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Figure1.2: data arrives before the buffer is emptied

Rapporteur note: Please list more cases following the case 1.2, if have.
Please provide your company view in Table 1
Table 1: Company views on per UE case

	Company 
	 Is there a problem in UL about the above cases? Is it serious?
	How can the problem be solved in R11 if needed?

	LG Electronics
	No problem. Per-UE measurement can rely on BSR to determine T1 and T2. Inclusion of RLC or PDCP Control PDU in Buffer Size calculation may degrade the accuracy, but it will not be significant.
	

	Nokia Siemens Networks
	For the per-UE measurement, there is no problem.  The eNB can use existing mechanisms to determine T1 and T2 with sufficient accuracy for MDT. 
	

	Ericsson, ST-Ericsson
	There is no problem for per-UE measurement.
	

	MediaTek
	The BSR is anyway not very accurate due to quantization etc, so likely the receiving end in all cases anyway have to examine the received data in order to understand. In case padding > quantization is received the eNB can tell that UE buffers are empty. So for the per-UE case, no problem. 
	

	Samsung
	No problem. The accuracy is enough. Even for case 1.2, since the first 1500 bytes and data arrived at t2 would be generated so close (i.e. data at t2 should arrive before the padding BSR is received), they can be regarded to be within a single data burst.
	

	Huawei, HiSilicon
	For per UE case, There is no big issue, in most case the eNB can determine T1 and T2 with sufficient accuracy for MDT. 
Sometimes, it is a little hard for ENB to determine if the another PDCP data burst arrive before the HARQ re-tran or after the HARQ re-tran, because the BSR does not consider the data in the HARQ-re-Tran, Like the PDCP data burst 2 in case 1.1. However it is also ok to consider the PDCP data burst 2 as another PDCP data burst even this PDCP data burst arrives before finishing the HARQ-re-Tran (PDCP buffer is not empty).
	

	ZTE
	We share the view that the eNB can rely on BSR to determine T1 and T2, with sufficient accuracy. No problem for per-UE measurement.
	

	Hitachi
	We also see no significant issue in per-UE measurement.
	

	ITRI
	There is no problem for per-UE measurement case. The ENB can justify the T2 and T1 of one PDCP data burst by existing measurement.
	


2 Per RAB per UE case

Case2.1: Multiple RABs in one LCG
There are 500 bytes in E-RAB1 of LCG1, 1000 bytes in E-RAB2 of LCG1 and 500 bytes in E-RAB3 of LCG2 in PDCP data burst1 before t1. At t1, the BSR1 is reported. Another 500 bytes data of E-RAB2 of LCG1 arrives at t8. The ENB can allocate more resource than the BSR1 reported between t6 and t7 (The scheduling can be non-continuous).
The ENB can justify T2 of E-RAB1, 2 and 3 of the PDCP data burst 1 when the data arrive to ENB, but the ENB can not justify if another 500 bytes data of E-RAB1 of LCG1 arrives at t2 or t3, because ENB does not know how 1500 bytes are assembled in E-RAB1 and E-RAB2, (e.g. 500 bytes in E-RAB1 or 600 bytes in E-RAB1). ENB can also not justify that the data of E-RAB1 has been transmitted completely if there is not date of E-RAB1 in next scheduling because the UE may transmit higher priority data firstly e.g. E-RAB2.
If another 500 bytes data in E-RAB1 arrives at t2, this 500 bytes data belongs to PDCP data burst 1. If another 500 bytes data in E-RAB1 arrives at t3, this 500 bytes data belongs to PDCP data burst 2.

Same as E-RAB1, the ENB can not justify another 500 bytes data of E-RAB 3 of LCG2 arrives at t4 or t5. 
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Figure3: Multiple RABs in one LCG

Rapporteur note: Please list more cases following the case 2.1, if have.
Please provide your company view in Table 2

Table 2: Company views on per RAB per UE case

	Company 
	Is there a problem in UL about the above cases? Is it serious?
	How can the problem be solved in R11 if needed?

	LG Electronics
	If multiple RABs are allocated to a single LCG, it is difficult (almost impossible) to determine T1 and T2 based on the BSR. 
Even with RAB per LCG configuration, eNB will have difficulty in determining T1 and T2 because BSR is not immediate and not accurate.
	One simple solution is to remove Per-RAB-Per-UE measurement from R11.
However, if we want to keep the Per-RAB-Per-UE measurement, the eNB has to rely on other mechanism, e.g. a timer to determine whether a data burst is ended or not.

	Nokia Siemens Networks
	For the per-RAB measurement, the eNB may not always be able to accurately determine T1 and T2 based solely on BSR.  However, further analysis is needed regarding whether this is serious.
	

	Ericsson, ST-Ericsson
	For multi-RAB per LCG case (i.e. multiple RABs are allocated to a single LCG), it is difficult (almost impossible) to identify the beginning and end of data burst, i.e. T1, T2 and ThpVol can not be determined.
For single-RAB per LCG case (i.e. only one is allocated to a single LCG), there is no problem. The data burst (i.e. T1, T2 and ThpVol) can be determined with sufficient accuracy for MDT.
	The “best effort” solution based on current standards might be to define per-LCG-per-UE measurement, which can be calculated with sufficient accuracy in both single-RAB per LCG case and multi-RAB per LCG case. Furthermore, with this solution, per-RAB-per-UE measurement can be partly supported (for single-RAB per LCG case, per-RAB-per-UE measurement is identical to per-LCG-per-UE measurement).
Another simple and feasible solution is to remove per RAB per UE measurement, as mentioned by LG Electronics.

	MediaTek
	We assume that the receiving end anyway have to examine the received data in order to understand. In case PBR is not used and all RB are of different priority, the UE shall serve the RBs in strict priority order, so the presence of data from a lower priority bearer would reliably indicate that the buffer for a RB is empty. When PBR is used and/or when bearers of same priority are used it indeed seems more difficult for the eNB to reliably tell when a RB buffer is empty. MAC doesn’t prescribe how the UE shall multiplex equal priority bearers.
	

	Samsung
	It is difficult to separately calculate the UL throughput per RAB with current mechanism.
	We prefer to exclude Per-RAB measurement in Rel-11. If other mechanism is required to solve the problem, it would be good to discuss it in Rel-12.

	Huawei, HiSilicon
	For per RAB per UE case, the eNB can not determine T1 and T2 with sufficient accuracy for MDT in some cases, e.g. case 2.1.
	One simple solution is to remove Per-RAB-Per-UE measurement from R11.

	ZTE
	We share the opinion that it is hard to determine T1/T2 only based on BSR.
	We prefer to to remove Per-RAB-Per-UE measurement from Rel-11.

	Hitachi
	With the existing information, it is difficult to calculate per-RAB UL throughput.
	Per-LCG measurement could be a temporary solution for Rel-11, but we prefer to simply remove per-RAB per-UE measurement from Rel-11.

	ITRI
	Based on the current BSR scheme, it is difficult for eNB to determine T1, and T2 for different RABs belonging to the same LCG. Without accurate T1 and T2, the UL throughput measurement per RAB calculated by the eNB may not provide helpful information for MDT server.
	


3 Conclusions

Rapporteur’s summary
11 companies give their comments on this email discussion. All companies consider there is no issue (or big issue) in per UE case. All companies consider there is the issue in per E-RAB per UE case, but two companies consider that single-RAB per LCG case may still work with acceptable accuracy and one company considers that how serious it is should be FFS. 9 companies propose to remove per E-RAB per UE case in R11 from the simple point of view.
Proposal: Remove per E-RAB per UE case of scheduled IP throughput in UL in R11.
4 Reference
[1] R2-124358              Introduction of MDT measurements (CR for TS 36.314)
[2] TS 36.321                Medium Access Control (MAC) protocol specification    V10.4.0
5 Annex A

4.1.x.2
Scheduled IP Throughput for MDT in UL

Protocol Layer: PDCP, RLC, MAC

	Definition
	Scheduled IP Throughput for MDT in UL. eNB estimate of the throughput of PDCP SDU bits in uplink for packet sizes or data bursts (where a UL data burst is the collective data received while the eNB estimate of the UE buffer size is continuously above zero) that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per RAB per UE and per UE. For successful reception, the reference point is MAC upper SAP.
This measurement is obtained by the following formula for a measurement period:
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For small data bursts, where all buffered data is included in one initial HARQ transmission 
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Explanations of the parameters can be found in the table 4.1.x.2-1 below.


Table 4.1.x.2-1
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	The time to transmit a data burst excluding the data transmitted in the TTI when the buffer is emptied. A sample of “ThpTimeUl” for each time the UL buffer for the E-RAB (in per E-RAB per UE case) or for all E-RABs of the UE (in per UE case) is emptied.
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	If there is a PDCP SDU available for transmission at the end of the measurement period, then T1 is the point in time after T2 when the measurement period ends.
Otherwise, T1 is the point in time after T2 when the data up until the second last piece of data in data burst has been successfully received for the E-RAB (in per E-RAB per UE case) or for all E-RABs of the UE (in per UE case).
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	If there is a PDCP SDU available for transmission at the start of the measurement period, then T2 is the point in time when the measurement period begins.
Otherwise, T2 is the point in time when transmission is started for the first data in data burst for the E-RAB (in per E-RAB per UE case) or for all E-RABs of the UE (in per UE case).
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	The volume of a data burst, excluding the data transmitted in the TTI when the buffer is emptied. A sample for ThpVolUl is the data volume counted on PDCP SDU level in kbits received in UL for the E-RAB (in per E-RAB per UE case) or for all E-RABs of the UE (in per UE case) during a sample of ThpTimeUl, (It shall exclude the volume of the last piece of data emptying the buffer).
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