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Introduction
In this contribution remaining issues related to RedCap positioning and bandwidth aggregation for positioning measurement core requirements are discussed. The open issue for RedCap positioning is based on the agreed WF from RAN4#110bis meeting [1] and the open issue for bandwidth aggregation for positioning measurement is based on the response on RAN4 LS from RAN1 [2][3].
Core Requirement: RedCap Positioning
In the last meeting core requirements for Rx FH in RRC_INACTIVE and RRC_IDLE were discussed and the following agreements were reached [1]. 
# Requirements supported for RRC_INACTIVE/IDLE mode for RedCap positioning with Rx FH
Agreement
· Define requirements for RRC_INACTIVE/IDLE state supporting the following Rx FH cases:
· 1 hop per slot.
· 2 hops per slot.
· 1 hop every 2 slots.

# 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).

One of the open issues as highlighted in the agreement above is related to the details of the time window in RRC_INACTIVE/IDLE state for Rx FH. To allow UE to minimize its energy consumption while performing the positioning measurements in RRC_INACTIVE state the concept of time window was introduced in Rel. 17 specification. It is worth recalling here that the time window defined in Rel. 17 for positioning measurements is determined by the UE to perform positioning measurements in RRC_INACTIVE state. For this matter, the UE can determine up to 2-time windows, where each window can be up to 10ms, for positioning measurements in RRC_INACTIVE state. These 2-time windows can also be determined by the UE to be consecutive to each other resulting into time window with equivalent length of 20ms. The specification does not limit UE to identify time window in this manner. Since, the time window configuration in Rel. 17 is flexible enough to allow UE to determine appropriate time window to complete all Rx FHs within the same time window, up to 20 ms, the time window mechanism from Rel. 17 specification is already adopted in the Rel. 18 specification for RRC_INACTIVE and RRC_IDLE states. We therefore do not see a need of defining a new time window specifically for the RedCap positioning with Rx FH in RRC_INACTIVE/IDLE state in Rel. 18.

From TS 38.133 v18.5.0 for RedCap positioning in RRC_IDLE state
The requirements in clauses 4.6.2, 4.6.3, and 4.6.5 apply provided that all PRS resources within a PFL are within up to 2 separate windows within TPRS,i for each positioning frequency layer i, where each window is up to 10ms and TPRS,i is defined in clauses 4.6.2, 4.6.3, and 4.6.5.

From TS 38.133 v18.5.0 for RedCap positioning in RRC_INACTIVE state
The requirements in clauses 5.6A.4, 5.6A.5, 5.6A.6 and 5.6A.7 apply provided that all PRS resources within a PFL are within up to 2 separate windows within TPRS,i for each positioning frequency layer i, where each window is up to 10ms. TPRS,i is defined in clauses 5.6A.4, 5.6A.5, 5.6A.6 and 5.6A.7.

2-time windows in RRC_INACTIVE/IDLE state, where each window can be up to 10ms, can be consecutive to each other.
No update to time window for PRS measurement is needed for RedCap positioning, including Rx FH, in RRC_INACTIVE/IDLE state.

RAN4 received an LS from RAN1 containing the Rel-18 UE feature list in [4]. Based on the received LS, RAN4 UE feature list [5] needs to be updated to align the features defined for RedCap positioning.
Pre-requisite groups for RAN4 FGs 37-1 is updated to “RAN1 feature 28-1 or 48-1, 27-3-1, 41-5-1”.
Pre-requisite groups for RAN4 FG 37-1A is updated to “ RAN1 feature 28-1 or 48-1, 27-3-1, 41-5-1”.
Core Requirement: Bandwidth Aggregation for Positioning
RAN4#110 agreed to send an LS to RAN1 on impact of SRS bandwidth aggregation on other channels/signals [2]. RAN1#116bis agreed on a response to the RAN4 LS [3]. The response from RAN1 captures the following agreements made by RAN1 to handle the impact of SRS transmission for bandwidth aggregation on other channels/signals:

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.

Based on the response received from RAN1, RAN4 need to discuss the interruption delay requirement when a UE configured to transmit SRS resources for aggregation for the case when there is no collision between the aggregated SRS resources and other signals/channel.
The issue related to guard period for SRS aggregation was discussed in the RF group in RAN4#109, where it was agreed to introduce {0µs, 30µs, 100µs, 140µs, 200µs} as per band guard period values for both FR1 and FR2. The guard period is introduced to allow UE some preparation time before transmitting the SRS resources for aggregation after the completion of PUSCCH/PUCCH transmission and preparation time before transmitting PUCCH/PUSCH after the completion of aggregated SRS resources transmission. In these scenarios, guard period longer than 0µs will create an interruption to UL transmission when there is no collision between the SRS resources for aggregation and other signals/channels. It therefore a need to define interruption length requirement for the scenario where the UE is configured with CCs with and without PUSCH/PUCCH to transmit SRS resources for aggregation. To define the interruption length, RAN4 can reuse the existing interruption length defined in clause 8.2.2.2.9 of TS 38.133.
0µs is one of the guard period values defined by the RF group for SRS aggregation. 
There is no interruption to UL transmission (SRS resources for aggregation or PUSCH/PUCCH) due to the UE capability of supporting 0µs guard period.
For UEs supporting guard period values {30µs, 100µs, 140µs, 200µs} interruption lengths are defined by reusing the values in 8.2.2.2.9 of TS 38.133 for SRS aggregation.

Summary
In this contribution Ericsson’s view on remaining issues related to RedCap positioning and bandwidth aggregation for positioning measurement core requirements are discussed. The observations and proposals below summarize the discussions presented in this paper.

1. 2-time windows in RRC_INACTIVE/IDLE state, where each window can be up to 10ms, can be consecutive to each other.
1. No update to time window for PRS measurement is needed for RedCap positioning, including Rx FH, in RRC_INACTIVE/IDLE state.

1. Pre-requisite groups for RAN4 FGs 37-1 is updated to “RAN1 feature 28-1 or 48-1, 27-3-1, 41-5-1”.

1. Pre-requisite groups for RAN4 FG 37-1A is updated to “ RAN1 feature 28-1 or 48-1, 27-3-1, 41-5-1”.

0µs is one of the guard period values defined by the RF group for SRS aggregation.
 
There is no interruption to UL transmission (SRS resources for aggregation or PUSCH/PUCCH) due to the UE capability of supporting 0µs guard period.

For UEs supporting guard period values {30µs, 100µs, 140µs, 200µs} interruption lengths are defined by reusing the values in 8.2.2.2.9 of TS 38.133 for SRS aggregation.
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