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Introduction
RAN1#113 made the following agreements.
Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.
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
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility

Based on these agreements, RAN1 sent an LS R1-2306216 to RAN4 [1]. In this contribution we present our view on response to RAN1 questions in the LS. 
Discussion
R1-2306216 seeks answers from RAN4 on two questions:
# Question 1: 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. What is the relevant RF retuning value to support required guard period in this scenario?
# Question 2: Feasibility of supporting new ReportingGranularityfactor smaller than 0 when LMF requests aggregated measurements.
In the sections to follow our view on RAN4 response to RAN1 LS is presented. 
Response to question 1
In 38.101-1, there is existing specification on the transient time needed between the PUSCH/PUCCH transmission and SRS transmissions, which is quoted as below. It should be noted that the timing mask below is only for single carrier. If the concerned scenario is related to multiple carrier aggregated timing mask, the clause 6.3.3.1 shall only be applicable for each component carrier when all the component carriers are OFF for intra-band contiguous or non-contiguous CA case. In our understanding, the RAN1 concerned scenario is to aggregate one or two additional carriers from OFF status and one active carrier transmitting PUSCH/PUCCH, this is not specified in RAN4 specification. 
For the SRS aggregation, it may be critical to understand whether the aggregated SRS resource can be transmitted at the same time, if not, there may be phase disturbance for other carriers for the single PA architecture. Therefore, the leading SRS transmission symbol may be disrupted for the phase coherence. From this aspect and to simplify the discussion, we recommend aggregating the SRS from difference component carrier from OFF to meet the RAN4 defined condition. This would mean that there should be at least one slot not scheduled for transmission between the ongoing PUSCH/PUCCH and the aggregated SRS from other carriers and active carrier. In this way, there is no need to specify the new case and existing specification should apply. 
Proposal 1: Introduce the scheduling restrictions (need SRS preparation time) for aggregated SRS for intra-band case.

6.3.3.7	PUSCH-PUCCH and PUSCH-SRS time masks
The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an adjacent PUSCH/PUCCH symbol and subsequent UL transmissions. The time masks apply for all types of frame structures and their allowed PUCCH/PUSCH/SRS transmissions unless otherwise stated.
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Figure 6.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS, when sounded on the same antenna (Ant 'x')
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Figure 6.3.3.7-2: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS, when sounded on a different antenna (Ant 'x' and Ant 'y' are different antenna ports)

Response to question 2
RAN4#107 discussed the specific issue related to a need of new reporting granularity to support reporting of PRS/SRS BW aggregation based DL RSTD, UE Rx-Tx Time Difference, UL-RTOA and gNB Rx-Tx Time Difference measurements and reached the following agreements.
Agreements:
•	For FR1 the additional reporting granularity values are 0.5 Tc, 1 Tc and 2 Tc.
•	For FR2 the additional reporting granularity values are 0.25 Tc and 0.5 Tc.
•	The above reporting granularity values apply to both UE and gNB positioning measurements.
•	Send LS to RAN2 and RAN3 (and CC to RAN1) to define signaling for UE and gNB positioning measurement reporting respectively.

Based on the above agreement k = {-1,-2} are feasible as new ReportingGranularityfactor smaller than 0 and this information is already conveyed to RAN1/2/3 via R4-2310166.
RAN1 LS also considers other potential k values {-3, -4, -5, -6} as new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements. In our view these new values, i.e., k = {-3,-4,-5,-6}, can be supported. These new reporting granularity factors will allow reporting of more accurate positioning measurements. 
Proposal 2: Support additional reporting granularity values corresponding to k = {-3,-4,-5,-6}. 
Summary
In this paper we presented our view on response to RAN1 LS on SRS and PRS bandwidth aggregation for positioning. 
Proposal 1: Introduce the scheduling restrictions (need SRS preparation time) for aggregated SRS for intra-band case.
Proposal 2: Support additional reporting granularity values corresponding to k = {-3,-4,-5,-6}.
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1. Overall Description:
RAN4 thanks RAN2 for LS on SRS and PRS bandwidth aggregation for positioning, R1-2306216. 
RAN4 discussed the LS and agreed on the following answers to the questions in the LS.
# Question 1: 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. What is the relevant RF retuning value to support required guard period in this scenario?
Answer: A simplified solution to the problem is to introduce scheduling restrictions (need SRS preparation time) for aggregated SRS for intra-band case.
# Question 2: Supporting new ReportingGranularityfactor smaller than 0 when LMF requests aggregated measurements.
Answer: RAN4 discussed the new k values and agreed to the following:
· k = {-1,-2} are supported as confirmed via RAN4 LS R4-2310166. 
· RAN4 also agrees to support k = {-3,-4,-5,-6}. 

2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly requests RAN1 to take the above information into consideration.

3. References:
[1] R1-2306216, “LS to RAN4 on SRS and PRS bandwidth aggregation for positioning”, ZTE.
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4. Date of Next TSG-RAN WG4 Meetings:
TSG RAN WG4 Meeting #108bis			09th – 13th October 2023				Xiamen, CN
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