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1	Introduction
Positioning for RedCap UE is included Rel-18 WI and RAN4 reached the following agreements for PRS measurement without frequency hopping [1]. This contribution will give our further considerations on this topic. 
	Issue 4-1-1: PRS measurement requirements for 2Rx without frequency hopping:
Agreements:
· Reuse Rel. 17 core requirements to define core requirements for RedCap UE positioning in RRC_CONNECTED state for 2Rx RedCap UE for FDD/TDD without frequency hopping. FFS on RRC_INACTIVE state.
Issue 4-1-2: PRS measurement requirements for 1Rx without frequency hopping:
Agreements:
· RAN4 to evaluate whether it is feasible to reuse the existing PRS measurement periods in 38.133, Rel-17 for PRS measurements for 1Rx RedCap UE and the impact on side conditions and PRS measurement accuracies. 
· The evaluation is based on link level simulations.


2	Discussion
	Conclusion
The scope for RedCap positioning includes FR1 and FR2.


It is clearly stated that both FR1 and FR2 are considered for RedCap positioning. Then the related RRM requirements should also be define in RAN4. 
Proposal-1: Define RRM requirements for RedCap positioning in both FR1 and FR2.
	Conclusion
For positioning enhancements for RedCap UEs, only Rx frequency hopping of the DL PRS is supported.

	Agreement
For RedCap UEs, support at least measurements on DL PRS with Rx frequency hopping using a measurement gap
· FFS: details on RedCap UE processing capabilities for DL PRS with Rx frequency hopping and MG
· FFS: the use of a single or multiple instances of a MGs
· FFS: the use of PPW


For RedCap UE, RAN1 agreed to support DL PRS with Rx frequency hopping. Such measurements could be supported at least within a measurement gap, and whether they could be supported within PPW will be further studied in RAN1. With Rx frequency hopping, different PRS processing capabilities may be introduced and therefore the measurement delay will be impacted. Meanwhile, due to the switching time of RF retuning between adjacent hops, both measurement period and accuracy requirements should be updated in RAN4 after the consensus on Rx frequency hopping pattern and switching time are reached.
Proposal-2: For RedCap UE with Rx frequency hopping, support MG-based measurements and update the measurement period and accuracy requirements based on the conclusions on PRS processing capabilities, Rx frequency hopping and switching time.  
Proposal-3: For RedCap UE with Rx frequency hopping, wait for RAN1 conclusions on the support of PPW-based measurement.  
Table 1 shows some simulation results for PRS-RSRP measurement accuracy for 1 Rx redcap UE without frequency hopping. Both AWGN and fading channel are considered, where TDL-A with 30ns delay spread is assumed for FR1 and TDL-C with 60ns delay spread is assumed for FR2. Performance loss can be observed compared with legacy PRS-RSRP accuracy requirements with 2 Rx, especially when Es/Iot is -13dB. 
Table 1. Simulation results for PRS-RSRP with 1 Rx
	SCS (kHz)
	BW (RB)
	Repetition 
(Note1)
	AWGN

	TDL channel 

	
	
	
	Es/Iot=-3dB
	Es/Iot=-13dB
	Es/Iot=-3dB
	Es/Iot=-13dB

	15
	24
	4
	0.38
	1.947
	1.39
	7.35

	
	52
	1
	0.508
	4.538
	1.413
	5.818

	
	104
	1
	0.367
	3.131
	0.737
	4.793

	30
	24
	4
	0.378
	1.954
	1.037
	5.946

	
	48
	1
	0.536
	4.675
	1.215
	5.541

	60, FR1
	24
	4
	0.921
	1.985
	1.274
	4.889

	60, FR2
	24
	4
	0.920
	1.985
	1.569
	3.311

	
	64
	1
	0.461
	4.101
	0.713
	4.771

	
	132
	1
	0.319
	2.551
	0.437
	3.795

	120
	32
	4
	1.377
	1.979
	1.582
	2.562

	
	64
	1
	0.465
	4.243
	0.710
	4.765

	NOTE 1: Repetition 4 is achieved by PRS in 4 consecutive slots with PRS-ResourceTimeGap=1.



3	Conclusion
Based on RAN1 progress, this contribution gave our considerations on redcap positioning and the following proposals:
Proposal-1: Define RRM requirements for RedCap positioning in both FR1 and FR2.
Proposal-2: For RedCap UE with Rx frequency hopping, support MG-based measurements and update the measurement period and accuracy requirements based on the conclusions on PRS processing capabilities, Rx frequency hopping and switching time.  
Proposal-3: For RedCap UE with Rx frequency hopping, wait for RAN1 conclusions on the support of PPW-based measurement.
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