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Introduction
RAN4 continued discussing requirements for RedCap positioning in RAN4#108bis. The latest agreements and open issues were captured in a WF [1].
In this paper we provide further views and proposals on general aspects and on requirements for measurements with and without frequency hopping.
Discussion
 Requirements with frequency hopping
RAN4 reached an initial agreement on the PRS measurement period requirement with Rx frequency hopping, shown below for reference [1].
Issue 2-3-9: PRS measurement period requirements with FH
Agreements:
· Existing UE positioning measurement period can be reused as baseline for the corresponding UE positioning measurement period with FH. Some modification is expected to account for frequency hopping e.g. Lprs, measured PRS BW etc.


RAN1 is discussing the new UE capabilities to support DL PRS measurements with FH. Currently, it includes the following components [2]:
· Maximum DL PRS bandwidth across all hops
· Maximum DL PRS bandwidth per hop
· Maximum number of hops
· Duration of DL PRS symbols N in units of ms a UE can process every T ms
· [bookmark: OLE_LINK20]RF Rx retune times between consecutive hops
· Overlapping PRB(s) between adjacent hops
· Max number of DL PRS resources that UE can process per slot for a PFL
Compared with the legacy Rel-16/17 UE capability, there are new components that determine the retuning time between hops, the maximum BW per hop and the maximum total BW that can be measured in a single MG instance. The rest of the components (N, T, N’) are identical in nature to the ones in the legacy capability. 
Below we present our proposal for the measured PRS BW with Rx frequency hopping.
The minimum measured PRS BW requirement would be derived under the following assumptions:
· The UE measures one PRS comb pattern per frequency hop
· If there are PRS comb repetitions within a slot (i.e. num PRS symbols > comb size) the UE should measure as many hops as possible within a slot, subject to the UE’s switching time capability
· The UE follows a repetitive hopping pattern with a certain number of hops per slot  on average.
· If , the UE measures exactly the same number of hops in each slot.
· If  1/N, where  is an integer, the UE measures one hop every K slots (K-1 slots are used for retuning).
The diagrams below show an example of a hopping pattern with two hops per slot  and a tabulation of  as a function of number of PRS symbols (per slot), PRS comb size, and retuning time between hops.
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Figure 1: Example of hopping pattern with two hops per slot .
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Figure 2: Examples of  as a function of number of PRS symbols, PRS comb size, and retuning time between hops.

Proposal 1: The minimum PRS BW expected to be measured is given by

where
·  is the configured PRS BW
·  is the BW per hop signaled in the UE capability
·  is the minimum hop overlap signaled in the UE capability
·  if  or , otherwise 
·  is the number of PRS inter-slot repetitions within a single MG instance, excluding the gap retuning times
·  is the stride of PRS inter-slot repetitions
·  is the number of frequency hops per slot as a function of number of PRS symbols, PRS comb size, and retuning time between hops. FFS how to determine  from these parameters and whether to limit its maximum value.


 Requirements without frequency hopping
RAN4 reached a partial agreement on the PRS Es/Iot side-conditions for 1Rx measurement accuracy requirements in fading propagation conditions [3].
Issue 2-2-1: Side conditions for 1Rx without FH
Agreements:
· RSTD accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-6, [-10], [-10]) dB.
· UE Rx-Tx accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS-RSRP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.
· PRS-RSRPP accuracy requirement for 1Rx RedCap UE under fading propagation condition is defined for SINR values (-3, [-10], [-10]) dB.


It should be clarified in the above agreement that the proposed side-conditions would apply for Nsamples = 4. For RSTD and UE Rx-Tx, RAN4 defined separate accuracy requirements for AWGN and fading conditions. In our view, the proposed side-conditions above can be confirmed for RSTD and UE Rx-Tx measurements with 1Rx and Nsamples = 4.
Proposal 2:
· For RSTD accuracy requirements for 1Rx RedCap UE under fading propagation condition, the reference and target SINR side-conditions are SINRref = -6 dB, SINRtarget = -10 dB.
· For UE Rx-Tx accuracy requirements for 1Rx RedCap UE under fading propagation condition, the SINR side-conditions are (-3, -10) dB.
For PRS-RSRP a single set of accuracy requirements and side-conditions were specified for AWGN and fading propagation conditions for 2Rx UEs in Rel-16. In our view, it would be reasonable to follow the same approach for 1Rx RedCap UEs.
Proposal 3: RAN4 to define a single set of PRS-RSRP accuracy requirements for 1Rx RedCap UEs under both AWGN and fading conditions, at SINR side-conditions (-3, -10) dB.
For PRS-RSRPP, accuracy requirements were defined for the 2-tap channel model in Rel-17, and the SINR side-conditions for RSRP were reused. In our view, it would be reasonable to follow the same approach for 1Rx RedCap UEs.
Proposal 4: RAN4 to define PRS-RSRPP accuracy requirements for 1Rx RedCap UEs under the 2-tap channel model used in Rel-17, at SINR side-conditions (-3, -10) dB.


Conclusions
Proposal 1: The minimum PRS BW expected to be measured is given by

where
·  is the configured PRS BW
·  is the BW per hop signaled in the UE capability
·  is the minimum hop overlap signaled in the UE capability
·  if  or , otherwise 
·  is the number of PRS inter-slot repetitions within a single MG instance, excluding the gap retuning times
·  is the stride of PRS inter-slot repetitions
·  is the number of frequency hops per slot as a function of number of PRS symbols, PRS comb size, and retuning time between hops. FFS how to determine  from these parameters and whether to limit its maximum value.
Proposal 2:
· For RSTD accuracy requirements for 1Rx RedCap UE under fading propagation condition, the reference and target SINR side-conditions are SINRref = -6 dB, SINRtarget = -10 dB.
· For UE Rx-Tx accuracy requirements for 1Rx RedCap UE under fading propagation condition, the SINR side-conditions are (-3, -10) dB.
Proposal 3: RAN4 to define a single set of PRS-RSRP accuracy requirements for 1Rx RedCap UEs under both AWGN and fading conditions, at SINR side-conditions (-3, -10) dB.
Proposal 4: RAN4 to define PRS-RSRPP accuracy requirements for 1Rx RedCap UEs under the 2-tap channel model used in Rel-17, at SINR side-conditions (-3, -10) dB.
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