3GPP TSG-RAN2 Meeting #92
 R2-156239 
Anaheim, USA, November 16th- 20th, 2015
Agenda Item:
7.1.2
Source: 
OPPO
Title:  
Discussion on LAA measurement issues
Document for:
Discussion and Decision

1 Introduction

In R13 LAA study phase, unlicensed spectrum is supposed to operate as secondary carrier based on conventional Carrier Aggregation manner, and the deployment scenarios have been documented in TR 36.889 [1]. Therefore, existing Carrier Aggregation from R10 to R13 is the baseline for LAA. Based on previous study, most CA features could be reused for LAA, including connection establishment, bear management, mobility, etc. However, there are still some specific enhancements for LAA measurement, e.g. RSSI measurement and reporting, therefore, some related issues are discussed and the corresponding proposals are provided in this contribution. 
2 Discussion 
In R10 to R12 specification, the basic procedures for Carrier Aggregation have been well defined for up to 5 CCs. And in R13, the objective of specifying necessary mechanisms to enable the LTE carrier aggregation of up to 32 component carriers for the DL and UL has been agreed, while one of the most important use cases is LAA deployment scenario, because there are sufficient resources available in unlicensed spectrum. 
With introducing up to more than 30 CCs in LAA cells, the peak data rate per UE could reach about 25 Gbps in theory based on the analyses in [2], although the actual peak data rate will be lower than 25 Gbps considering the radio conditions, especially considering the overhead from additional LBT mechanism in LAA case, the user experienced data rate anyway could also be greatly improved when configured up to 32 CCs.
Current specification could support achieving the best experience of data rate for UE in most cases, however, some issues may still exist to achieve consistent user experience during some specific case, e.g. handover, re-establishment.

For handover procedure, UE will perform RSRP and RSRQ measurements on those CCs configured by source eNB, and report the results back to eNB. When the source eNB determines to handover the UE to the target eNB after checking the measurement results, all RRC context information stored in the source eNB, e.g. the CC configuration, measurement configuration, measurement results, etc., will be transported to the target eNB via X2 interface. 

When the target eNB determines to accept the handover, it will send HandoverCommand message back to the source eNB with all resources needed for UE accessing to the cell in target eNB, including preamble resource, DRB configurations, etc. The source eNB will forward the configurations to UE, and the UE will initialize the accessing immediately after receiving the configurations. The procedure is indicated as Figure 1.
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Figure 1. Existing handover procedure
2.1 Measurement configuration issues
Based on current handover procedure indicated above, the measurement objectives and corresponding configurations are determined by serving cell eNB on its own with considering the channel condition, load status and so on. However, when the UE is handed over to the target cell, the requirements of target cell may be different from original serving cell, especially, when there are more than 30 CCs could be configured, and some of the measurement results may not be suitable for configuration at the target side. Therefore, it is more appropriate for target cell eNB to configure the UE for at least some of the measurement objectives.

Observation 1: some of the measurement results transported to target cell eNB may not be suitable at target side since the objectives and measurements are determined by original cell eNB.
Proposal 1: it’s proposed to allow some measurement objectives and configurations configured from target cell for handover preparation.
2.2 Measurement report issues
Based on current specification for handover, RRM measurement results e.g. RSRP/RSRQ could be added in the RRC Context message, and forwarded to target cell eNB via X2 interface. And in last RAN2 meeting, RSSI has been agreed as the new metric for channel selection and accessing in the case of hidden node. Therefore, since current RSRP/RSRQ indicates the signal quality of each channel, while RSSI indicates feasibility from interference perspective for each channel, it’s also important for target cell eNB to be aware of the RSSI measurement results before configuring the LAA Scell. Therefore, RSSI measurements results also need to be added in the RRM-config and transmitted to the target eNB via X2 interface.

Proposal 2: Adding RSSI in RRM-config which is transported in HandoverPreparationInformation via X2 interface.
Based on current specification, collecting and reporting RRM measurement results requires some time for the UE because of the multiple measurement objectives configured and condition for reporting. Furthermore, as mentioned above, in LAA procedure, RSSI is also agreed in addition to RSRP/RSRQ RRM measurements for detecting hidden nodes, while average RSSI and channel occupancy need to be reported to the eNB, therefore, additional time is needed for processing and reporting. And during handover procedure indicated in Figure 1, although the measurement results from the UE is added in the RRC Context transported in Handover Request message, the latest reporting for RSRP/RSRQ/RSSI may not be transmitted to the serving eNB in time from the UE, and in this case, the RSSI measurement results stored in the source eNB may not be the updated one. And if following existing procedure, additional time is needed for the UE to re-collect the measurement results based on the configuration from the target when the UE moves to the target cell. Therefore, for optimization, 
Proposal 3: it’s proposed for the UE to store and report the measurement results for latest RSRP/RSRQ/RSSI, which has not been updated in the serving cell eNB, to the target cell eNB during or after the handover.
This mechanism could also be applied for RRC re-establishment procedure, when there are measurement results, which has not been updated in the original cell eNB, stored in the UE. And in this case, the measurement overhead for RRC re-establishment procedure could be reduced.
3 Conclusions:

In this contribution, some details of measurement issues related to specific procedures, e.g. handover, are discussed, and some proposals are provided as follows:
Proposal 1: it’s proposed to allow some measurement objectives and configurations configured from target cell for handover preparation.
Proposal 2: Adding RSSI in RRM-config which is transported in HandoverPreparationInformation via X2 interface.
Proposal 3: it’s proposed for the UE to store and report the measurement results for latest RSRP/RSRQ/RSSI, which has not been updated in the serving cell eNB, to the target cell eNB during or after the handover.
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