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1. Introduction
A new WID on positioning was approved in RAN#98-e [1] and it has the following objectives related to RedCap positioning and bandwidth aggregation, with R1 as the leading group for discussion:

	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].

· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].



We discuss some open issues in each topic and present our views.
2. Discussion
2.1	RedCap positioning
2.1.1	Signalling design of pos-SRS configuration
In RAN2-123bis, RAN2 sent a LS to RAN1 for clarification on whether separate BWP configuration is inside each existing data BWP or outside any data BWP. RAN2 needs to wait for RAN1’s input for signalling design. 


Proposal 1: Wait for RAN1’s input on association between BWP configuration for “SRS positioning” transmission frequency hopping and data BWP.

2.1.2	Awareness of RedCap UE capability at the LMF
During the SI phase, RAN2 made the following agreements in RAN2-119bis-e [2]:

	· Information on RedCap UE capability from the UE to the LMF (e.g., restricted bandwidth capability) can be discussed in WI phase.
· RAN2 wait for RAN1 conclusion on the signalling design for assistance data for frequency hopping.



In the current specification, the capabilities in an LPP context refer to supporting of different positioning methods defined for LPP, different aspects of a particular positioning method (e.g. different types of assistance data for A-GNSS) and common features not specific to only positioning method (e.g. ability to handle multiple LPP transactions). Even though LMF is the controlling entity for the positioning procedures, it’s not clear why it should know the RedCap UE capability either to recommend PRS/SRS configuration or to determine the positioning method. The gNB knows the RedCap UE type and it can determine SRS configuration. For PRS configuration, RAN1 agreed to use only Rx frequency hopping (i.e., wideband PRS transmission). Hence, there is no need for LMF to know the RedCap UE capability for the PRS configuration.
 
Proposal 2: For either SRS or PRS configuration, LMF does not need to know the RedCap UE type. 
2.2	Bandwidth Aggregation
2.2.1 The capability of aggregation of SRS resources
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]In RAN1#112bis-e [3], the following agreement was made to support decoupling of positioning SRS bandwidth aggregation and communication CA:

	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.



[bookmark: OLE_LINK103][bookmark: OLE_LINK104][bookmark: OLE_LINK92][bookmark: OLE_LINK93]For UE capability, it may be easy to emulate the communication's band aggregation architecture BandCombinationList to introduce a new BandCombinationListPosCA to carry the bandwidth aggregation capability of the positioning SRS, as shown in the following figure:
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          Figure 1: RRC configuration structure after introducing the BandCombinationListPosCA 
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]However, if we directly introduce the BandCombinationListPosCA, the signaling overhead is very large because the band combination needs to be reported repeatedly (as shown in Figure 1) and there are so many band combinations. And in each band combination, there are a lot of parameters that are not needed for positioning but mandatory for reporting. So, in order to avoid larger signaling overhead, we can introduce the featureSetCombinationPosSRS in each BandCombination in BandCombinationList, as shown in Figure 2.
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          Figure 2: RRC configuration structure after introducing the featureSetCombinationPosSRS
From the Figure 2, the UE does not need to report two sets of band combination lists compared with the reporting method in Figure 1. Therefore, signaling overhead is reduced.
In addition to featureSetCombinationPosSRS, the ca-BandwidthClassPosSRS may also be needed in each BandParameter to limit the maximum aggregated number and the maximum aggregated bandwidth of the positioning SRSs, as shown in Figure 2.
Proposal 3: For positioning SRS bandwidth aggregation in RRC_CONNECTED state which can be decoupled from communication CA, introduce new UE capabilities featureSetCombinationPosSRS-r18 and ca-BandwidthClassPosSRS-r18.

2.2.2 UE behaviour when SCell is deactivated for SRS bandwidth aggregation positioning
For SRS bandwidth aggregation positioning, the following agreements were made in RAN1-113 and RAN1-114 meetings:
	Agreement
For a carrier including positioning SRS for aggregation,
· Positioning SRS can be transmitted only when the carrier is activated
· This is also applicable for the carrier only including positioning SRS for aggregation

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


From the above agreement, we know that the SRS is only transmitted when the carrier is activated, and if one of the aggregated SRS from one carrier is dropped due to collision with another signal, all aggregated SRS will be stopped in the collision symbols.
But from our understanding, there are some scenarios that are not to be included for the SRS transmission. For example, the network deactivates an SCell by MAC CE when the traffic volume of the UE is low or the channel quality is poor. The question is if the deactivated SCell is also used (i.e., prior to deactivation) to transmit SRS for SRS bandwidth aggregation positioning, whether the UE should transmit the SRS in the aggregated carriers or not. 
[bookmark: _GoBack]And from above agreement, we know there are some carriers only for positioning SRS for aggregation. So, there are at least three cases for SRS bandwidth aggregation positioning:
· Case-1: Carriers with SRS bandwidth aggregation also support data CA
· Case-2: Some carriers in SRS bandwidth aggregation support data CA
· Case-3: All carriers with SRS bandwidth aggregation do not support data transmission
[image: ]
          Figure-1: SRS bandwidth aggregation positioning for different cases
So, we think it is needed to clarify whether the SRS should be transmitted in the associated carriers if one of the carriers is deactivated. From our understanding, all the SRS in the aggregated carriers should be stopped if one of the carriers is deactivated. The point is if the associated carriers is also used to transmit data (Case-1 and Case-2), the carriers should not be deactivated. But, if the associated carriers only used to transmit SRS (Case-3), the carriers also need to be deactivated.
Proposal 4: Clarify the UE behaviour for SRS bandwidth aggregation positioning when SCell is deactivated in TS 38.321.

3.	Conclusion
In this contribution, we discussed RedCap positioning, bandwidth aggregation and proposed the following:
Proposal 1: Wait for RAN1’s input on association between BWP configuration for “SRS positioning” transmission frequency hopping and data BWP.

Proposal 2: For either SRS or PRS configuration, LMF does not need to know the RedCap UE type.
Proposal 3: For positioning SRS bandwidth aggregation in RRC_CONNECTED state which can be decoupled from communication CA, introduce new UE capabilities featureSetCombinationPosSRS-r18 and ca-BandwidthClassPosSRS-r18.
Proposal 4: Clarify the UE behaviour for SRS bandwidth aggregation positioning when SCell is deactivated in TS 38.321.
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