
3GPP TSG RAN WG2 Meeting #77bis
R2-121169
Jeju, Korea, March 26th-30th, 2012
Source:
CATT
Title:
MDT Continuity at Connection Interruption
Agenda Item:
5.2.1
Document for:
Discussion and Decision
1. Introduction
In the email discussion [1], the concerns on MDT continuity at connection interruption for Scheduled IP Throughput was brought up. However, there is no further discussion and conclusion on this topic. Since there are already some initial agreements based on the way forward [2], it is time to start the discussion on continuity. Besides Scheduled IP Throughput, there are other metrics, e.g., data volume. Therefore, this document makes some analysis on the QoS metrics, mainly focusing on Scheduled IP Throughput and data volume which are already agreed. Then it proposes some solutions to handle this continuity issue.
2. Discussion
2.1. Types of connection interruption
In general, there are two main kinds of interruptions that can affect the results of QoS measurements:
· Handover (i.e. mobility)
· Re-establishment
Both of them can be further divided into intra-eNB and inter-eNB cases. Since the causes for re-establishment can be radio link failure/handover failure/reconfiguration failure, etc, there are some additional interruptions before re-establishment procedure. For simplicity, in this document, these additional interruptions are all merged into re- establishment case.
For different use cases and metrics, the impacts of these connection interruptions are not the same. Therefore, the followings discuss for different metrics separately, mainly focusing on Scheduled IP Throughput and data volume.
2.2. Scheduled IP Throughput
The definition of DL/UL Scheduled IP Throughput in 36.314 [3] considers packet sizes or data bursts that are large enough to require transmissions to be split across several TTIs, and only data transmission time is considered, i.e. when data transmission over Uu has begun but not finished yet. This means that the interruption has not been taken into account. For handover and re-establishment, the followings provide some analysis respectively.
2.2.1 Handover
During handover procedure, no DL/UL data is transmitted over Uu, and if the throughput collection includes this handover delay period, the results will be lower. However, it can still reflect some QoS performance for mobility. If throughput collection is expected to be continued, for intra and inter-eNB cases, the collection behaviors are different:
· Intra-eNB handover
· Intra-cell

In this case, as the cell is not changed, the throughput collection can be continued with some interruption during handover. The eNB has the knowledge of handover, and it can handle the results on its implementation.
· Inter-cell

In this case, as the eNB is not changed, the throughput collection can be continued with some interruption during handover. However, the result including interruption can include the UE’s throughput in two cells. This kind of results makes little sense for evaluating throughput in a cell, which is the original intention of this metric.
· Inter-eNB handover
In this case, as the eNB is changed, the throughput collection of the same UE is also changed from the source to target eNB. Therefore, if the measurement period includes the handover interruption, there are two results in the source and target eNB separately. Both of them are not accurate, and even can not have the associated location information. It’s not possible to continue throughput collection during the inter-eNB handover. 
From the above analysis, it can be seen that only in intra-cell handover case, the continuity of throughput collection can provide some benefits. For the inter-cell handover (intra or inter-eNB) case, it is not helpful to guarantee the continuity between different cells. Since most of the handovers is inter-cell handover, the benefit provided by the intra-cell handover is not significant. Thus, we propose to stop Scheduled IP Throughput measurement and location information acquisition for both eNB and UE when handover occurs.
Proposal 1: For handover case, the collection behaviors of Scheduled IP Throughput measurement and location information acquisition are proposed to be stopped.
2.2.2 Re-establishment
Although the RRC connection re-establishment also has intra and inter-eNB cases, it is different from handover. Before the re-establishment, there is already some interruption, e.g. when RLF/handover failure occurs. Moreover, the time when the re-establishment procedure is initiated by UE is not known by eNB. Therefore, the possible collection behaviors are different from handover:
· Intra-eNB re-establishment
· Intra-cell

In this case, as the cell is not changed, the throughput collection can be continued with some interruption during re-establishment. The eNB knows the time when RRC connection re-establishment request is received, before that, there may be already some interruption, e.g. caused by RLF. So the throughput collection is not accurate for the period during even before re-establishment. And the eNB knows the reason is re-establishment.
· Inter-cell

In this case, as the eNB is not changed, the throughput collection can be continued with some interruption during re-establishment. For the source cell before re-establishment, the throughput may be zero due to no transmission when re-establishment occurs. And only after successful re-establishment, there will be data transmission in the target cell. Therefore, in the period of re-establishment, the eNB knows the throughput is zero, and it is caused by re-establishment.
· Inter-eNB re-establishment
In this case, as the eNB is changed, the throughput collection of the same UE is also changed from the source to target eNB. The source eNB doesn’t know the time when re-establishment is initiated, but it can know whether the UE has successful re-establishment in the target eNB or not, because the target eNB will inform the source eNB to release UE context when the UE has successful re-establishment. Therefore, during even before re-establishment, the source eNB may have the throughput measurement result of zero, and after the successful re-establishment, it knows the reason of that is re-establishment.
From UE point of view, during the re-establishment interruptions, no transmission occurs, and it can stop or continue acquiring the detailed location information. As the reason of re-establishment can be RLF or handover failure, etc., if UE can obtain the detailed location information when these failures happen, it is benefit for RLF report/SON. Therefore, we have no strong opinion on the UE side.

From the eNB point of view, it knows the reason of zero throughput is re-establishment, and it can collect or give up the throughput results for re-establishment interruptions. This can be handled by eNB implementation. Therefore, we propose:
Proposal 2: For re-establishment case, whether to stop the collection of Scheduled IP Throughput or not is proposed to leave to eNB implementation.
2.3. Data volume
The data volume is used for traffic in a cell, and it is not desirable to continue the collection between different cells. Thus, for inter-cell handover and re-establishment, it’s suitable to stop the data volume measurement. For intra-cell handover and re-establishment, the eNB can continue the measurement, and the result can reflect the impact of handover and re-establishment on data volume. This seems not so important for traffic location use case. Therefore, to support the MDT continuity for data volume is not so attractive. And we propose:
Proposal 3: Confirm that the collection of data volume is only in one cell.
Proposal 4: For intra-cell handover and re-establishment case, there is no need to guarantee the MDT continuity for data volume.
2.4. Other metrics

Besides the Scheduled IP Throughput and data volume, there are still some metrics under discussion, such as accessibility and latency. Before the decision of introducing these metrics, it is too early to discuss their continuity.
Proposal 5: The MDT continuity at connection interruption is FFS for other metrics that are not defined.
3. Conclusion
In this contribution, we discuss the issue of MDT continuity at connection interruption. It is proposed that:

Proposal 1: For handover case, the collection behaviors of Scheduled IP Throughput measurement and location information acquisition are proposed to be stopped.
Proposal 2: For re-establishment case, whether to stop the collection of Scheduled IP Throughput or not is proposed to leave to eNB implementation.
Proposal 3: Confirm that the collection of data volume is only in one cell.

Proposal 4: For intra-cell handover and re-establishment case, there is no need to guarantee the MDT continuity for data volume.
Proposal 5: The MDT continuity at connection interruption is FFS for other metrics that are not defined.
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