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1	Introduction
As per the conclusions reached in previous meeting [1], this contribution will provide our further considerations on the maintenance issues of redCap positioning and PRS/SRS bandwidth aggregation.
2	Discussion
2.1 RedCap positioning
	Issue 2-1-1: Number of hops within a single MG occasion 
Agreements
· The requirements shall support the following Rx frequency hopping cases:
· 1 hop per slot
· 2 hops per slot
· 1 hop every 2 slots
· The number of Rx hops measured by the UE in a MG instance is given by
· 
where
·  is the maximum number of Rx hops signaled in the UE capability (FG 41-5-1).
·  is the effective number of Rx hops within a MG instance.

	The number of hops within a single MG occasion  is defined as

where 
 -	 is the maximum number of Rx hops signaled in the UE capability (FG 41-5-1)
-	 is the effective number of Rx hops within a MG instance, 
-	, if   = 2,
-	, if   = 1,
-	, if   = 1/2 and  >1,
-	, if   = 1/2 and  =1, 
-	where is the number of PRS repetitions within the MG occasion excluding the gap retuning times,  is the PRS repetition interval configured by dl-PRS-ResourceTimeGap,  is the applicable number of hops per slot as defined in Table 9.9A.4.8-1.


When defining the delay requirements for redcap positioning with Rx FH, the number of Rx hops are defined as the minimum value between the effective number of Rx hops and the corresponding UE capability as shown above. And the number of PRS repetitions within the MG occasions are used to derive the effective number of Rx hops. This approach is generally reasonable for us. But one issue needs to be clarified is that only unmuted PRS repetitions (i.e. bit 1 signalled by dl-PRS-MutingOption2) should be considered. 
Proposal 1: Clarify that is the number of unmuted PRS repetitions (i.e. bit 1 signalled by dl-PRS-MutingOption2) within the MG occasion excluding the gap retuning times.
With the clarification in proposal 1, the calculation of  is workable if  = 2, if  = 1, and if   = 1/2 and  >1. However, the situation will be complicated when  = 1/2,  = 1 and dl-PRS-MutingOption2 is signaled. For the two examples illustrated in the figure below, the effective Rx hops are different due to different muting patterns even if the repetition numbers and time gaps between repetitions are the same. Basically, for every two PRS repetitions in this case, only one of the unmuted PRS repetition could be used as an effective Rx hop and the other PRS repetition (no matter it is muted or not) is used for RF retuning. So, one simple way is to apply logic AND operation between dl-PRS-MutingOption2 and “101010…”, and then counting the number of unmuted PRS repetitions within MG occasion.
Proposal 2: If  = 1/2 and  = 1, the effective number of Rx hops within a MG instance is defined as the number of PRS repetitions within MG occasion after applying the logic AND operation between bitmap-MutingOption2 and bitmap-default, where:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]bitmap-MutingOption2 is the bitmap given by higher-layer parameter dl-PRS-MutingOption2.
· bitmap-default is “101010…” with the same length as bitmap-MutingOption2.
	

	



Figure 1, the number of Rx hops with different dl-PRS-MutingOption2
	# Number of Rx hops measured by RedCap UE in RRC_INACTIVE/IDLE mode
Agreements
For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE:
· Introduce a time window mechanism similar to Rel-17 RRC_INACTIVE PRS measurements
· Define the number of hops within a time window leveraging the definition for number of hops within a single MG occasion in RRC_CONNECTED
· The details of the respective time window are FFS.
· The PRS measurements with FH for a given PRS resource are limited to a single time window (i.e., single measurement sample is based on single time window measurements).


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For the number of Rx hops measured by redcap UE in RRC_INACTIVE/IDLE mode, a time window mechanism similar as that in Rel-17 is agreed to be introduced and the details of this time window will be further discussed. Rel-17 requirements apply when all the PRS resources are within up to 2 separate windows and each time window is up to 10ms in case that multiple PRS resources are separated into different windows. This principle should be reused for Rel-18.  
Proposal 3: 2 separate time windows defined in Rel-17 could be reused for redcap positioning with FH.
As mentioned before, the number of Rx hops are determined by the minimum between the effective hops in MG instance and the related UE capability (FG 41-5-1) for UE. If 2 separate time windows are considered in RRC_INACTIVE/IDLE mode, chances are that the effective number of Rx hops may be different within different time windows. Then, the formula  should apply for each individual time window.
Proposal 4: The formula  should apply for each individual time window if PRS resources are separated into 2 windows.  
2.2 PRS/SRS bandwidth aggregation
	Issue 2-1-2-2: Clarification for PRS-RSRP and PRS-RSRPP measurements based on PRS aggregation.
Proposals
· Option 1: E///, HW
· Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.
· Tentative agreement:
· Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.


PRS bandwidth aggregation is mainly introduced for timing measurement (e.g. RSTD or UE Rx-Tx) to improve the timing accuracy with larger bandwidth. In our view, PRS-RSRP and PRS-RSRPP measurement will not be standalone configured for PRS bandwidth aggregation and is always be considered as a supplement for timing measurement. Then, the tentative agreement above is agreeable for us. 
Proposal 5: Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.
	Issue 2-1-2-3: Applicability of core requirements for PRS aggregation.
Proposals
· Option 1: HW
· Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met. 
· Tentative agreement
· Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.


Regarding the applicability conditions for PRS aggregation, it was proposed to take the alignment conditions defined by RAN1 into account. It is straightforward and acceptable for us. 
Proposal 6: Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.
3	Conclusion
This contribution gave the following proposals on RRM core requirements for redCap positioning and PRS/SRS bandwidth aggregation:
Proposal 1: Clarify that is the number of unmuted PRS repetitions (i.e. bit 1 signalled by dl-PRS-MutingOption2) within the MG occasion excluding the gap retuning times.
Proposal 2: If  = 1/2 and  = 1, the effective number of Rx hops within a MG instance is defined as the number of PRS repetitions within MG occasion after applying the logic AND operation between bitmap-MutingOption2 and bitmap-default, where:
· bitmap-MutingOption2 is the bitmap given by higher-layer parameter dl-PRS-MutingOption2.
· bitmap-default is “101010…” with the same length as bitmap-MutingOption2.
Proposal 3: 2 separate time windows defined in Rel-17 could be reused for redcap positioning with FH.
Proposal 4: The formula  should apply for each individual time window if PRS resources are separated into 2 windows.  
Proposal 5: Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.
Proposal 6: Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.
4	Reference
[1] R4-2406383, WF on RedCap positioning and PRS/SRS bandwidth aggregation, Ericsson
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