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Introduction

During RAN2 #56 meeting in Riga, it was agreed that report criteria for periodic reporting is supported to send measurement reports as well as event triggered reporting.

Consequently, the intention of this paper is to discuss about how the UE will be scheduled by the network for sending measurement reports on UL-SCH, especially periodic reporting.

Discussion
At the moment, due to problem on DL L1/L2 control signalling overhead, the discussion on DL scheduling is ongoing for the optimization. In this sense, we should also make an effort to minimize the UL resource grant signalling since it obviously consumes the resource for DL L1/L2 control channel. For the above reason, in case of periodic reporting, we believe that the resource for periodic measurement reports could be simply pre-assigned by RRC signalling to prevent unnecessary overheads.
Following figure illustrates static scheduling for measurement reporting procedure.
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Figure 1. Static scheduling
As shown in figure1, eNB sends measurement configuration via RRC on DL-SCH to the UE. In addition, If periodic reporting scheme is adopted to the UE, the resource which will be periodically used for the UE to send measurement reports is assigned by this RRC message (as in UTRAN MEASUREMENT CONTROL). That is, the resource blocks and the modulation/coding rate are signalled by this RRC message. Then, the UE periodically sends the measurement report based on the measurement configuration without UL grant on DL L1/L2 control channel.
For the some optimization, we can consider to use UL scheduling grant according to the channel variation if it is needed. In other words, basically, the UE sends the periodic measurement reporting based on static scheduling via RRC signalling. But, if the channel status is changed and then some link adaptations are required, the eNB sends UL scheduling grant via L1/L2 control channel in order to modify TB size and coding rate at the defined instant. Then, the UE sends measurement reports based on the received UL scheduling grant. However, this modification is only valid for ongoing measurement reporting. That is, after successfully transmitting the measurement reporting, the configuration in terms of TB size and coding rate comes back to static scheduling configured by RRC. This is because the problem caused by missing DL L1/L2, e.g. permanent error, can be avoided. Merely, in order to provide against the problem, the eNB is required to blindly detect it based on both of two configurations, i.e. static scheduling via RRC and UL scheduling grant via DL L1/L2, only when the UL scheduling grant is signalled.
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Figure 2. Static scheduling with supporting UL scheduling grant
In the following, we try to compare the above mechanisms with [1] that the network periodically sends UL scheduling grant in case no valid grants are available.
	
	Dynamic scheduling [1] (Alt.1)
	Static scheduling (Alt.2)
	Static scheduling with UL scheduling grant (Alt.3)

	Pros
	- Frequency scheduling gain

- Link adaptation gain


	- No DL L1/L2 control overhead

- No delay caused by missing DL L1/L2
	- Less DL L1/L2 control overhead than Alt.1
- No delay caused by missing DL L1/L2

- Frequency scheduling gain if  UL grant is signalled via L1/L2
- Partial link adaptation gain if UL grant is signalled via L1/L2

	Cons
	- DL L1/L2 control overhead

- Delay cased by missing DL L1/L2
	- No frequency scheduling gain

- No link adaptation gain
	- No frequency scheduling gain if UL grant is not signalled
- No link adaptation gain if UL grant is not signalled


Table 1. Comparison of the alternatives.
In case of Alt.1, there are benefits of frequency scheduling and link adaptation gains while DL L1/L2 control signalling is more required than Alt.2 and Alt. 3. Moreover, due to the delay requirements of handover, it seems to be quite critical when the UL grant is lost and then the measurement reporting is delayed. Therefore, in order to prevent DL L1/L2 signalling overheads and ensure robust measurement reporting mechanism, Alt.2 is preferable. However, if we need the optimization, we can carefully consider Alt.3.
Conclusion
In this paper, we propose following points.
· Basically, the UE should report periodic measurement reports using static scheduling via RRC signalling
· Only when the link adaptation is needed, the eNB can signal the UL Scheduling Grant to the UE via L1/L2 control channel. But, it should be noted that the UL grant is only valid for the ongoing measurement reporting.
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