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Introduction
RRM core requirements maintenance for RedCap positioning and PRS/SRS CA are discussed in RAN4#110-bis, and the outcomes are captured in [1]. Based on [1], further discussions are needed for following remaining issues.
· RedCap positioning
· PRS/SRS CA
In this paper, we will provide our views on remaining issues for RedCap positioning and PRS/SRS CA.
Discussion
RedCap positioning
RAN4 has agreed to support the following Rx frequency hopping cases:
· 1 hop per slot
· 2 hops per slot
· 1 hop every 2 slots
During CR drafting, there are different views on the mapping between PRS configuration and number of hops per slot, and 2 versions of mapping table are included in the endorsed CRs as in Table 1 and Table 2.
Table 1: mapping between PRS configuration and number of hops per slot, version 1
	
	(comb size, Number of PRS symbols)
	Applicable number of hops per slot 
	Applicable length per hop () in number of symbols

	
	[(≤ 2, 12) with SCS 15kHz, 30kHz, 60kHz in FR2, 120kHz]
	2
	7

	
	All others
	1
	14

	
	(≤ 6, any)
	1
	14

	
	(12, 12)
	½
	28

	
	Any combination
	½
	28


Table 2: mapping between PRS configuration and number of hops per slot, version 2
	
	(comb size, Number of PRS symbols)
	Applicable number of hops per slot 
	Applicable length per hop () in number of symbols

	
	[(≤ 2, 12)]
	2
	7

	
	All others
	1
	14

	
	(≤ 6, any)
	1
	14

	
	(12, 12)
	½
	28

	
	Any combination
	½
	28


It can be seen that the difference in the two tables is whether 2 hops per slot can be supported for comb-2 and 12 symbols with all SCS (Table 2), or only some of the SCS (Table 1). For this issue, we showed possible receiving patterns to achieve 2 hops per slot in Figure 1 for 30kHz and 60kHz SCS, respectively. The figure is based on max RSTD uncertainty of 33us and min RRT 70us.
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Figure 1: UE receiving patterns to achieve 2 hops per slot for 30kHz and 60kHz SCS
It can be seen that for 30kHz SCS we can have 2 hops in the first slot, and it does not impact measurement in the next slot. For 60kHz SCS, although we can have 2 hops in the first slot, we can have only one hop in the next slot, i.e. 2 hops per slot cannot be supported with recurring pattern.
Based on our analysis, 2 hops per slot cannot be supported for comb-2 and 12 symbols in case of 60kHz SCS in FR1, and for other SCS it can be supported. Therefore, we suggest to confirm Table 1 for mapping between PRS configuration and number of hops per slot.
Proposal 1: Confirm Table 1 for mapping between PRS configuration and number of hops per slot.
PRS/SRS CA
In Nov meeting RAN1 made the following agreements.
	Agreement
If the UE/gNB reports aggregated timing measurement, the single reported RSRP/RSRPP (if reported) is based on aggregated PRS/SRS resources across aggregated PFLs/carriers.
· Note1: it is up to RAN4 whether to define a corresponding requirement
· Note2: for UL, measured SRS signals refer to aggregated SRS resources. For DL, measured PRS signals refer to aggregated PRS resources.


It can be seen that when PRS-RSRP(P) is requested together with TOA measurement, the PRS-RSRP(P) is also measured in aggregated manner. In this sense, the PRS-RSRP(P) and TOA should be measured over the same measurement period. This is same assumption and principle as R16 requirements. For example, we have the following statement in clause 9.9.2.5, but such statement is missing in for PRS CA and it should be added. 
	When PRS-RSRP is configured for DL-TDOA, RSTD and RSRP are performed over the same measurement period.


Proposal 2: For aggregated measurements, when PRS-RSRP(P) is requested with TOA measurement, TOA and PRS-RSRP(P) measurements are performed over the same measurement period.
For SRS CA, RAN4 discussed whether to specify interruption requirements like for SRS carrier switching. In Feb meeting an LS was sent to RAN1 asking whether RAN1 has defined solution for handling the impact of SRS transmission for BW aggregation on other channels/signals. In Apr meeting, RAN1 provided the following feedback in [2].
	RAN1 confirms RAN1 has defined the solution to handle the impact of SRS transmission for BW aggregation on other channels/signals.
The relevant agreements are as follows:
	Agreement
For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.

Agreement
When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 
· Send an LS to RAN4 with the above information and a request to provide the retuning time values needed. 

Agreement
In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol


In addition, RAN1 also has defined a FG41-4-9 indicating which other bands in the band combination are affected due to the need of a guard period.


Based on the reply LS, it is clear that 
· For determining collision between SRS and other channels or signals, the switching period should be considered together as the SRS symbols, and other channels or signals in both the same band as the SRS and the affected bands should be considered. 
· When there is collision between SRS and other channels or signals, SRS may be dropped, and when SRS is dropped on one CC, SRS on all aggregated CCs are dropped.
However, it is unclear in which case SRS would be dropped due to colliding with other channels or signals, and if RAN1 has specified or will specify the dropping rule for all UL and DL channels or signals. Based on the previous discussion for SRS carrier switching in R16 and SRS antenna switching in R17, we suggest RAN4 to define interruption requirements for SRS CA based on existing requirements for SRS carrier switching and SRS antenna switching. 
The requirements mainly include two points: 1) prioritization of L3/L1 measurement over SRS CA, and 2) interruption length to other UL and DL channels/signals based on SRS duration and RF re-tuning time. 
Proposal 3: RAN4 to define interruption requirements for SRS CA based on existing requirements for SRS carrier switching and SRS antenna switching.
Conclusions
In this paper we provided our views on remaining issues for RedCap positioning and PRS/SRS CA.
Proposal 1: Confirm Table 1 for mapping between PRS configuration and number of hops per slot.
Table 1: mapping between PRS configuration and number of hops per slot, version 1
	
	(comb size, Number of PRS symbols)
	Applicable number of hops per slot 
	Applicable length per hop () in number of symbols

	
	[(≤ 2, 12) with SCS 15kHz, 30kHz, 60kHz in FR2, 120kHz]
	2
	7

	
	All others
	1
	14

	
	(≤ 6, any)
	1
	14

	
	(12, 12)
	½
	28

	
	Any combination
	½
	28


Proposal 2: For aggregated measurements, when PRS-RSRP(P) is requested with TOA measurement, TOA and PRS-RSRP(P) measurements are performed over the same measurement period.
Proposal 3: RAN4 to define interruption requirements for SRS CA based on existing requirements for SRS carrier switching and SRS antenna switching.
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