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Discussion and decision

1. Introduction

At RAN2#70bis, it was agreed that “In case the network will not retrieve logged MDT measurement, UE should store non-retrieved measurements for 48 hours from the moment the duration timer for logging expired. There is no requirement to store non-retrieved data beyond 48 hours”. [1] This means UEs can clear their measurement logs beyond 48 hours after the duration timer expiry.  However, depending on the purpose of the MDT campaign some of the contents of the measurement logs may be critical to network optimization and should not be cleared beyond 48 hours.  If many UEs clear non-retrieved logs after the log retention period is over, it may be difficult for the network to determine the root cause of the suboptimal network.  This contribution provides an overview of the issue and suggested approach and solutions on how the issue should be resolved. 
2. Discussion
2.1.  Log Retention
In the current agreement, there is no need for UEs to hold the collected MDT data beyond 48 hours after duration timer expired; however, in some cases it is important for the UEs to hold on to their MDT logs until the logs are retrieved or until the UEs MDT configuration are updated even if log retention period is over. In particular, the measurements related to coverage area and coverage boundary between cells are critical for operators to optimize energy saving and diagnose any potential problems. Although 48 hours of data retention after duration timer expiry seems sufficient in many cases, there will likely be cases when the network is unable to retrieve the data for a prolonged time after the retention period. If the data is not retrievable due to coverage or if the problem is related to suboptimal network operation it would be especially critical that this data not be lost after the retention period. And if many UEs clear their log due to out of the retention period, the network will not have adequate amount of information to correct the root cause of the problem. Suboptimal network operation using inappropriate parameters will also increase user complaints which will in-turn reflect adversely on the operator and the UE vendors. To avoid such conditions, RAN2 should introduce a mechanism to instruct the UE to not delete the logged data even if the log retention period is over.  It is assumed that this mechanism will be especially helpful during the initial deployment of Rel-10 UMTS/LTE since there will still be many non-MDT UEs in the network.
Proposal 1: RAN2 should adopt a mechanism to instruct the UE to not delete the MDT logged data even if the log retention period is over.
2.2.  Log retention indicator
If Proposal 1 is agreed, RAN2 should discuss the approach to address the issue. It should be understood that UEs cannot decide autonomously whether the logged data is needed by network except maybe for special cases e.g. coverage loss. Meanwhile, the network does not know the detail of the logged data until the logs are retrieved. Ultimately it should be for the network to decide whether the UEs should continue to store the non-retrieved logged data. Therefore, the network should be able to indicate in the MDT configuration that the log is not to be cleared beyond 48 hours after the duration timer expiry.
Proposal 2:  The network can indicate in the MDT configuration that the log is not to be cleared beyond 48 hours after the duration timer expiry.
If the MDT configuration indicates that the UE should not clear the log after the duration timer expiry, there is still the question of whether the UE should store the entire log or only a specific subset of the log that may be more critical to network optimization (e.g., data related to coverage loss). Keeping only subset of the logged data critical to the network has the obvious advantage for reducing the size of the log but the UE will need to decide what portion of the data to clear and what not to clear which increases complexities at the UE.  To keep the mechanism simple, the UE should retain the entire log until the log is retrieved or a new MDT configuration is configured. One solution is to introduce a one-bit retention indicator in the IdleMDTconfiguration message to instruct the UE to retain the log until it is retrieved or until it receives a new MDT configuration regardless of whether the duration timer has expired or not. Since this one-bit retention indicator is not always needed, it should be optionally included in the IdleMDTconfiguration message. Furthermore, it is assumed that if the one-bit retention indicator is not included in the message the previously agreed rule “UE should store non-retrieved measurements for 48 hours from the moment the duration timer for logging expired” should still apply.
Proposal 3: If the optional one-bit retention indicator is included in the IdleMDTconfiguration message, the UE shall retain the entire log until the log is retrieved or a new MDT configuration is configured.
2.3. Log priority indication
If Proposal 3 is agreed, RAN2 should consider if additional enhancement is needed for the UE to indicate to the network that the available log may contain valuable information based on the MDT configuration with the one-bit retention indicator. It is assumed that the network chose to include the one-bit retention indicator in the MDT configuration due to the importance of the UE measurements. Although the network configured the UE with this one-bit retention indicator during MDT configuration, there is no requirement that the network would retain such information. Also for log retrieval, the (e)NBs may decide on its own whether to retrieve the log after receiving the log available indicator from the UE [4]. Since RAN2 has already decided that there will not be MDT context transfer between nodes during handover, the (e)NBs will not be able to determine whether the log available for retrieval is critical for the network or not. Therefore, it would be reasonable for having a mechanism for the UE to indicate to the network that the available log is based on the MDT configuration with the one-bit retention indicator in the RRCConnectionSetupComplete message.
Proposal 4: RAN2 should consider a mechanism for the UE to indicate to the network that the available MDT log has valuable information based on the MDT configuration with the one-bit retention indicator.
2.4. Configuration considerations
Previous contributions [2] [3] have indicated the concern for the UEs’ memory constraint. Although the introduction of this data retention mechanism may impose additional memory constraint on the UE, any additional burden on the UE may be mitigated by the network’s prudent selection of UEs and the parameters associated with the MDT configuration. To minimize memory storage, MDT configuration parameters may be restricted to only the cells with potential problems along with the appropriate measurement triggers and duration. For example, with the recent focus on the issues of heterogeneous networks, it may be desirable for the network to restrict the MDT configuration to only cells associated with the deployment of HetNets.  Furthermore, the selection of the UE and the MDT configuration parameters may be based on whether the one-bit retention indicator in needed along with any additional capability constraints, such as memory resource, indicated by the UE (FFS). 
Proposal 5: During MDT configuration, the network should take into account of potential UE constraints.  It is FFS whether the UE should sent additional capability information to the network. 
3. Conclusion
This contribution discusses the need for log retention beyond the previously agreed rule that the UE would only be required to retain the log for 48 hours after the duration timer expiry.  The contribution also proposes solutions to address this issue.  
Proposal 1: RAN2 should adopt a mechanism to instruct the UE to not delete the MDT logged data even if the log retention period is over.
Proposal 2: The network can indicate in the MDT configuration that the log is not to be cleared beyond 48 hours after the duration timer expiry.
Proposal 3: If the optional one-bit retention indicator is included in the IdleMDTconfiguration message, the UE shall retain the entire log until the log is retrieved or a new MDT configuration is configured.
Proposal 4: RAN2 should consider a mechanism for the UE to indicate to the network that the available MDT log has valuable information based on the MDT configuration with the one-bit retention indicator.
Proposal 5: During MDT configuration, the network should take into account of potential UE constraints.  It is FFS whether the UE should sent additional capability information to the network.
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