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At RAN1#102 e-meeting, the coverage enhancement was extensively discussed.  Although there are fruitful progresses for simulation, the target for coverage enhancement is still open. The corresponding agreements were provided as below:
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.

Additionally, there are some overlaps between Coverage enhancement and RedCap recovery. The split between two SIDs should be discussed in order to avoid reduplicative work. In this contribution, we provide our views on these remaining issues.
Discussion
Target performance for coverage enhancement
MPL is a kind of absolute metric which is independent to the other channels. It can be directly converted into cell radius and provide straightforward information about coverage. The absolute metric can be determined by the expected throughput and required ISD. It should be noted the expected throughput for different channels has been provided in [1]. Considering it is the common understanding among companies which has been extensively discussed, it can be directly used as the target throughput. On the other hand, the simulation scenarios are also identified, such as urban, rural, rural with long distance, etc. The typical ISD defined by ITU for each scenario can be reused as the target ISD. [2] The proposed target for both FR1 and FR2 is provided in table 1 respectively.
	Frequency band
	Scenarios
	Duplexing scheme
	Target data rate
	Target ISD

	FR1
	Urban
	
FDD/TDD
	DL 10Mbps, UL: 1 Mbps for eMBB
TBS 320bits for VoIP
	ISD 1: 400m

	
	Rural
	

FDD/TDD
	DL 1Mbps, UL: 100 kbps for eMBB
TBS 320bits for VoIP
	ISD 1: 1732m

	
	Rural with long distance
	
FDD/TDD
	DL 1Mbps, UL 100kbps, 
TBS 320bits for VoIP
	ISD1: 12Km

	FR2
	Urban
	
TDD
	DL 25Mbps, UL 5Mbps
	ISD: 200m

	
	Indoor
	
TDD
	DL 25Mbps, UL 5Mbps
	ISD: 20m

	
	Sub-urban
	
TDD
	DL 1Mbps, UL 50kbps
	ISD: 200m



Proposal 1: For MPL, the target performance can be determined by the parameters provided in table 1.

MIL and MCL can be used to reflect the relative coverage among channels. As shown in our companion contributions, the bottleneck channels are mainly uplink channels if look into the coverage from the aspect of MIL or MCL. [3][4]  It should also be noted that the performance gap between the worst downlink channel and the best uplink channel can be around 10 dB. The reason comes from the different hardware capability and maximum signal power. It is very hard, may be impossible, to pursue the same coverage for uplink and downlink channels.  There may be different alternatives of defining target for the relative metrics:
· The channels worse than SSB should be enhanced. The motivation is that SSB is the very initial channel which determines the realistic coverage. If a channel is worse than SSB, it should be treated as bottleneck channel. However, from our simulation results, the performance of all the uplink channels and part of downlink channels are worse than SSB.  If bottleneck channels are identified on basis of SSB, the number of target channels would be too many. The standard workload is too heavy to be accomplished following the timeline of SID/WID. More importantly, considering the coverage of SSB is typically good enough, it would be redundant and unnecessary to require all the other channels achieve the same coverage as SSB.
· Focus on uplink channel and the worst downlink channel can be the benchmark. From our simulation results provided in [3][4], even the worst downlink channel has a much better coverage than the best uplink channel. No downlink channels are identified as the bottleneck channel.  It would be redundant to mandate an uplink channel achieve the same coverage as downlink channels. Furthermore, it would be too stringent to achieve the same DL coverage for UL transmission as a UE is much less capable than gNB.
· Focus on uplink channel and identify the bottleneck channels with the worst and second worst uplink channel. Following this target, we can identify the target channels which are really critical for the deployment. 

Proposal 2: For MIL/MCL, the worst and second worst uplink channels should be identified as the bottleneck channels.

Relationship between NR coverage enhancement and RedCap coverage recovery 
In RAN#86, a new SID of supporting reduced capability UE was approved. The reduced capability device, also known as RedCap UE, is likely to be designed with smaller bandwidth and reduced number of Rx antennas. Consequently, DL coverage loss is observed, compared to normal NR UE. In addition, 3 dB antenna loss due to small form factor is also assumed for both Tx and Rx antennas. This also leads to UL coverage loss if MCL/MIL/MPL is evaluated. To achieve better coexistence with normal NR UE, coverage recovery has been proposed as an important object for RedCap UE.
There may be some overlapping between RedCap coverage recovery and NR coverage enhancement. To avoid double workload and cross-topic discussion, it is suggested that each topic has its own position and focus point: 
· DL coverage enhancement is more suitable to be discussed in RedCap coverage recovery. For normal NR UE, DL coverage seems not the bottleneck [3][4]. But for RedCap, there is stronger motivation to implement DL coverage enhancement method to compensate the DL coverage loss due to reduced number of Rx antennas and small form factor.
· UL coverage enhancement is more suitable to be discussed in NR coverage enhancement. In NR coverage enhancement topic, it is the consensus that UL coverage is the bottleneck and should be enhanced. Plenty of potential UL enhancement methods have been provided in RAN1#102-e. It is better to continue the discussion under the same topic to achieve a stable result.
Note that 1 Tx antenna is assumed for both normal NR UE and RedCap UE. This also means that any method proposed in NR UL coverage enhancement may be easy to be implemented in RedCap. If RedCap is interested in UL coverage enhancement, it can be discussed whether to apply the methods in NR coverage enhancement topic at a later phase. Similarly, DL coverage enhancement method proposed in RedCap may be applied to normal NR UE, and can be discussed in NR coverage enhancement topic at a later phase.
Proposal 3: NR coverage enhancement focuses on UL coverage enhancement, while RedCap coverage recovery focuses on DL coverage compensation.
· Techniques proposed in each topic may be applied to each other which can be discussed at a later phase.
Conclusion
This contribution discussed how to identify the bottleneck channels with different metric and how to split the workload between coverage enhancement and RedCap recovery. We have the following proposals:
Proposal 1: For MPL, the target performance can be determined by the parameters provided in table 1.
Proposal 2: For MIL/MCL, the worst and second worst uplink channels should be identified as the bottleneck channels.
Proposal 3: NR coverage enhancement focuses on UL coverage enhancement, while RedCap coverage recovery focuses on DL coverage compensation.
· Techniques proposed in each topic may be applied to each other, which can be discussed at a later phase.
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