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Introduction
According to the revised SID on NR coverage enhancements [1], one objective is to identify the performance target for coverage enhancement for specific scenarios for both FR1 and FR2 and study the potential solutions for both DL and UL. In the RAN1#102-e meeting, the following agreements were reached regarding the determination of the target performance [2]. 
	Agreements:
· MPL can be used as supplemental information for coverage bottleneck(s) identification
· The results based on MPL are to be captured in TR
· Note: this is uself to show the achievable ISD. 
· The definition of MPL shall be determined in RAN1
· RAN1 will not further discuss on specific values for the parameters related to MPL 
· IMT-2020 values are as a starting point, but: 
· companies may use other values, and
· for the parameters that companies think IMT-2020 self-evaluation does not clearly define the values for some scenarios, it is up to companies to report
Agreements:
· RAN1 strives for satisfying appropriate targets identified by companies particularly operators
· The targets may be in the form of one or more of the following:
· 1. Scenario dependent targets, e.g., ISD/MPL
· 2. Service dependent targets, e.g., [MCL=147] dB for VoIP;
· 3. Relative difference between channels, e.g, MIL(/[MCL])
· Further values and details of such targets will be clarified at RAN1#103-e 
· Note: there is no intention in RAN1 to update the study item objectives due to the identified targets.

Agreements:
· Adopt single link budget template for both FR1 and FR2 based on IMT-2020 self-evaluation with rows for MIL, MCL, MPL, and necessary revisions, including adding/removing/revising/simplifying some parameters
· For LLS based methodology, coverage bottleneck(s) identification is performed using at least MIL or MCL (assuming the set of simuation assumptions)
· Even when SLS is used to obtain some components of MIL or MCL, it is categorized as LLS based methodology.
· MCL values can also be used to identify the coverage bottleneck(s) when applicable
· “applicable” above means the following situation:
· [comparing channels with similar antenna (and antenna array) gain, and/or
·  the simulation results with MIL from companies are diverse, and the comparison with MIL is not easy]


In this contribution, we provide our views on the remaining issues on determining the target performance for NR coverage enhancements.
Discussion
As agreed in RAN1#102-e, the targets may be in the form of one or more of the following. In this section, we further discuss the target performance based on the three aspects below. 
· 1. Scenario dependent targets, e.g., ISD/MPL
· 2. Service dependent targets, e.g., [MCL=147] dB for VoIP;
· 3. Relative difference between channels, e.g, MIL(/[MCL])

· Scenario dependent targets
According to the discussion in RAN1#102-e, it is many operators’ demand to use an absolute target ISD value based on their real network deployment as the target performance. On the other hand, some companies worried about the difficulties for parameters alignment for calculation of MPL. As a result, MPL is used as supplemental information for coverage bottleneck(s) identification, and the MPL results will be captured in the TR. Thus, it is still desirable to determine the target ISD for different scenarios for MPL based method. 
In our view, the values recommended in ITU-R M.2412 [3] and TR 38.802 [4] can be considered. More specifically, the following ISDs are considered.
Table 1 Target ISD for different scenarios
	Scenario
	Target ISD

	Urban for FR1
	500m

	Rural for FR1
	1732m or 5000m

	Extremely long distance rural scenario for FR1
	12km or 30km

	Dense urban for FR2
	200m

	Indoor for FR2
	12BSs per 120m x 50m



Proposal 1: For scenario dependent targets, adopt Table 1 as the target ISD for different scenarios in FR1 and FR2.
· Service dependent targets
In [5], it is proposed to adopt MCL of 147dB (i.e. MCL of UMTC voice with 146.2dB + 0.8dB margin to ensure better coverage for NR than UMTS) as an absolute target for VoIP. Considering a same UE should be able to enjoy both VoIP and eMBB service in cell edges, the requirement for eMBB service should be no less than the target for VoIP. 
Compared to the MCL definition in LTE, it was agreed in RAN1#102-e that gNB antenna gain (component 2) is additionally included for MCL calculation in this SI. For TDL Option 1, the gain of antenna gain component 2 is expressed by 10 * log 10( N/k ) - 1, where the number of TxRU N = 64 and the number of Tx/Rx chains k = 2 or 4 for 2.6 GHz and 4 GHz, and N = k for other frequency carriers. As a result, the MCL target should be revised as 147dB + 10 * log 10( N/k ) - 1. 
Based on above, we have the following proposal. 
Proposal 2: For service dependent targets, adopt 147dB + 10 * log 10( N/k ) - 1 as the target MCL for different services at least in FR1.
· The number of TxRU N = 64 and the number of Tx/Rx chains k = 2 or 4 for 2.6 GHz and 4 GHz, and N = k for other frequency carriers.
· Relative difference between channels
The spirit of this method is to compare the baseline performance among different channels, in which one channel should be chosen as the reference channel. If the baseline performance of one channel is no better than that of the reference channel, the channel can be identified as coverage bottleneck channels. In this sense, MIL based metric is more appropriate since it can identify the antenna array gain difference among unicast and broadcast channels. Thus, the target performance based on relative difference between channels should be based on MIL. 
Proposal 3: For targets based on relative difference between channels, adopt MIL based metric for coverage bottleneck(s) identification.
As for determination of reference channel, one way is to choose the channel with worst MIL as reference channel. While, this makes only the channel with worst MIL be the coverage bottleneck. If enhancements are only considered for the worst channel, it may turn out the other channels without enhancements could become the coverage bottlenecks in the end. To solve this, one way is to introduce an additional margin on top of the worst MIL. That is, coverage bottlenecks are identified when relative MIL compared to the worst MIL is larger than the margin. While, the margin should be very carefully determined and it would be not easy to reach consensus for a specific value. Another alternative is to choose a more proper reference channel, e.g. PBCH. It means, as long as the UE can establish DL synchronization, the UE should be able to finish the remaining procedures for communication with gNB. That is, a channel is identified as coverage bottleneck if the MIL of the channel is worse than the MIL of PBCH. 
Proposal 4: For targets based on relative difference between channels, a channel is identified as coverage bottleneck if the MIL of  the channel is worse than the MIL of PBCH. 
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: For scenario dependent targets, adopt Table 1 as the target ISD for different scenarios in FR1 and FR2.
Proposal 2: For service dependent targets, adopt 147dB + 10 * log 10( N/k ) - 1 as the target MCL for different services at least in FR1.
· The number of TxRU N = 64 and the number of Tx/Rx chains k = 2 or 4 for 2.6 GHz and 4 GHz, and N = k for other frequency carriers.
Proposal 3: For targets based on relative difference between channels, adopt MIL based metric for coverage bottleneck(s) identification.
Proposal 4: For targets based on relative difference between channels, a channel is identified as coverage bottleneck if the MIL of  the channel is worse than the MIL of PBCH. 
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