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Introduction
RRM core requirements for RedCap positioning are discussed in RAN4#109, and the outcomes are captured in WF [1]. The following issues need to be discussed for the performance part. 
· Measurement accuracy
· RRM test case
 In this paper we will provide our views on performance requirements for RedCap positioning.
Discussion
Measurement accuracy
For RedCap UE with 2RX without FH, we do not see any difference in measurement accuracy compared to a non-RedCap UE, except that the BW is limited to 20MHz and 50MHz for FR1 and FR2.
Proposal 1: For RedCap with 2RX without FH, existing accuracy requirements are reused except for the applicable BW.
For RedCap UE with 1RX without FH, RAN4 has conducted simulations and agreed on the side conditions. A new side condition of -10dB is used to replace -13dB in relevant requirements. RAN4 needs to define new accuracy requirements are defined based on the agreed Es/Iot side condition and related simulation results.
In last meeting, there was a discussion on PRS-RSRP and PRS-RSRPP whether to define a single set of accuracy for both AWGN and fading channel. In our view, it is straightforward to follow the principle in existing requirements, i.e. a single set of requirements are defined.
Proposal 2: For RedCap with 1RX without FH, new accuracy requirements are defined based on the agreed Es/Iot side condition and related simulation results. 
For RedCap UE with FH (for both 1RX and 2RX UEs), new accuracy requirements are to be defined. In our view, the same channel, Es/Iot side condition and sample number as requirements for non-FH can be reused. The new aspect is on the per hop BW and total BW across all hops.
In the agreed simulation assumption, per hop BW and total BW across all hops are as below. 
	UE measurement bandwidth in each hop
	15kHz = 10MHz
30kHz = 20MHz
60kHz (FR1) = 20MHz
60kHz (FR2) = 50MHz
120kHz = 100MHz

	UE total measurement bandwidth after all hops
	15kHz = 50MHz (6 hops)
30kHz = 100MHz (6 hops)
60kHz (FR1) = 100MHz (6 hops)
60kHz (FR2) = 200MHz (5 hops)
120kHz = 400MHz (5 hops)


On per hop BW, we support to use the values for defining requirements except for 120kHz. For RedCap UE in FR2, the minimum CBW is 50MHz, and we suggest to also include it for the requirements. 
On total BW across all hops, the simulation assumption is using maximum CBW for each SCS. In last meeting, some companies raised up the issue that the last hop may not offer much benefit from performance point of view. For example, with 15kHz SCS, assuming 52 RB (10MHz) per hop and 1 overlapping RB between hops, with 5 hops the BW would be 256 RB. The last hop will increase the total BW to 272 RB. The additional BW is 16 RB, while each of the previous hops provides 51 RB BW. On the other hand, UE needs another hop which means NW needs to provide more repetition and longer MG. We suggest RAN4 to discuss whether to consider a small BW skipping the last hop. In addition, we also need to check whether to consider some smaller BWs other than the maximum CBW for each SCS.
Proposal 3: For RedCap with FH, new accuracy requirements are defined based same channel, Es/Iot side condition and sample number as requirements for non-FH. 
Proposal 4: For RedCap with FH, RAN4 to discuss the per hop BW and total measurement BW across all hops for defining accuracy requirements.
RRM test case
RAN4 needs to define delay and accuracy TCs for RedCap UE.
On the RX number (1RX and 2RX), there is no need to define separate TCs. The test setup for the two RX numbers should be same. It is noted that the Es/Iot condition for 1RX is different from 2RX under fading channel, but positioning TCs are defined under AWGN. Only the testing requirements for the accuracy are different for 1RX and 2RX, and this can be done by referring to different accuracy tables.
Proposal 5: Define a single set of TCs for 1RX and 2RX RedCap UEs.
For testing the performance without FH, existing TCs for normal UE can be used as baseline for creating new TCs for RedCap UE. The RedCap specific configurations such as the CH BW, HD-FDD and PRS BW need to be accounted in RedCap TCs.
Proposal 6: Use existing TCs for normal UE as baseline for new TCs for RedCap UE without FH.
For testing performance with FH, one point to consider is to jointly test the delay and accuracy. The new aspect in the delay requirements is the number of hops and the resulted total BW. Without verifying the accuracy in the same test, we cannot verify UE conducts the required number of hops and reach the required total BW because e.g. UE measuring just one hop can easily pass the delay test. 
Proposal 7: Use a single set of TCs to verify both delay and accuracy for RedCap UE with FH.
Conclusions
In this paper we provided our views on performance requirements for RedCap positioning.
Proposal 1: For RedCap with 2RX without FH, existing accuracy requirements are reused except for the applicable BW.
Proposal 2: For RedCap with 1RX without FH, new accuracy requirements are defined based on the agreed Es/Iot side condition and related simulation results. 
Proposal 3: For RedCap with FH, new accuracy requirements are defined based same channel, Es/Iot side condition and sample number as requirements for non-FH. 
Proposal 4: For RedCap with FH, RAN4 to discuss the per hop BW and total measurement BW across all hops for defining accuracy requirements.
Proposal 5: Define a single set of TCs for 1RX and 2RX RedCap UEs.
Proposal 6: Use existing TCs for normal UE as baseline for new TCs for RedCap UE without FH.
Proposal 7: Use a single set of TCs to verify both delay and accuracy for RedCap UE with FH.
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