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1 Introduction
During RAN #60 meeting a new WI on “Low cost & enhanced coverage MTC UE for LTE” [1] was approved. One objective of this work item is to provide a relative LTE coverage improvement for the new UE category and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 
This paper analyzes the impacts of enhanced coverage from the RAN2 point of view.
2 Discussion
According to the RAN1 agreements on enhanced coverage for MTC UEs, there are some assumptions/scenarios to limit the scope of discussion. These conditions are listed below. 
	· “Enhanced coverage mode” is only applicable in scenarios when a UE is only required to operate “delay tolerant” MTC applications. 

· “Enhanced coverage mode” is only used when the UE is stationary. Therefore, RAN1 assumption is that seamless handover is not required in enhanced coverage mode. However, RAN1 does assume that support for other functionality allowing to reduce service outage (e.g. cell selection and re-selection, and RRC connection re-establishment following “radio link failure”) may be useful, to respond to changes in channel conditions due to external environment changes.


These assumptions should also be taken as the baseline for RAN2 when continuing the work on this topic.
Proposal 1: RAN1 assumptions should be taken as the baseline also for RAN2 work.
In this paper, we provide some analysis of the impacts of enhanced coverage, which is summarized in the table below.
Table 2.1. Impacts of enhanced coverage.
	Impacts on performance and complexity
	1. Need a mechanism for the eNB to identify the UEs requiring additional coverage improvements, as well as to inform the eNB of the amount of coverage the UE requires in the initial access procedure, e.g. defining specific PRACH resources to differentiate the UE using ‘Enhanced coverage mode’ and the coverage improvement levels. The spectrum efficiency may be impacted when using specific PRACH resources.  
2. UEs in enhanced coverage mode may suffer with longer delay for both User Plane and Control Plane data. This may also have an impact on some timers at the UE/ eNB side, and even cause the failure of some procedures. 
3. If the SIB changes close to the Modification Period boundary, the UEs in enhanced coverage mode may not successfully receive and decode the SIB.  
4. Paging repetition will cause longer receiving latency. If the paging is to inform of a SI change, the latency may imply that the UE can’t read the SIB in time.

5. The repetition of control and traffic channels will cause longer latency for receiving/sending data, possibly implying that the current QCI can’t be fulfilled, and that the level of QCI may need to be extended.

6. The repetition of control channels may further decrease the capacity of control channel and then reduce the system capacity.

	Details requiring further RAN1 feedback
	1. The repetition scheme for the paging procedure should be investigated together with RAN1.
2. The timers for MAC/RLC/RRC/NAS procedures may need to be extended to fit with the longer latency due to repetition. RAN1 should provide the value of repetition times/repetition scheme for control channels and traffic channels.
3. RAN1 should confirm the value of repetition times/repetition scheme for MIB and SIB transmission (the method should make sure that repetitions can be completed in 10.24 seconds)
4. RAN1 should confirm the worst scenario regarding how many UEs could use the enhanced coverage mode at the same time (for instance during the RAN2 MTC WI on RAN overload control, the considered worst case scenarios was the one of 30,000 smart meters accessing the network during 10s/60s). RAN1 should evaluate that worst case to check e.g. whether UL control channels would limit the network capacity. 

	Impacts on RAN2 specification
	1. Identify the UE requiring additional coverage improvement and inform the eNB of the amount of coverage the UE requires.
2. The timers for MAC/RLC/RRC/NAS procedures may need to be extended to fit with the longer latency due to repetition. Which timers are affected and to what values they should be extended is FFS.

3. For SIB transmission, SI window and/or MP may need to be extended to fulfill the repetition scheme.

4. For paging, the PO/PF calculation method may need updated

5. Repeated SRs might mislead the eNB. So a solution might be needed to help the eNB to recognize SR repetition. Besides, the configuration of PUCCH needs to consider the repetition scheme. 

6. For repetition times/coverage level decision, a mechanism is needed for the eNB to control it (e.g. via msg2).

7. QCI values might need to be extended to take into account delays introduced by the enhanced coverage mode.
8. SPS configuration may need to be extended.


According to this preliminary analysis, enhanced coverage will have significant impacts on RAN2, also depending on a number of details to be decided by RAN1. 
Proposal 2: Contact RAN1 and wait for their further feedback before working on normative changes for extended coverage in RAN2.

3 Conclusion

Proposal 1: RAN1 assumptions should be taken as the baseline also for RAN2 work.
Proposal 2: Contact RAN1 and wait for their further feedback before working on normative changes for extended coverage in RAN2.
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