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1. Introduction 
In RAN1#114 meeting, positioning item is officially finished and related CR is provided [1] – [5] based on the agreements had been made. However, there are some of remained topics to fully reflect agreements to specification and to remove ambiguity of UE and/or gNB behaviour. In this contribution, we discuss remaining issues on bandwidth aggregation for positioning measurements.

2. Aperiodic positioning SRS for bandwidth aggregation
	Agreement
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support both Option 2 and Option1.
· Option 2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs.
· [bookmark: _Hlk144396830]Option 1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers, as a separate UE capability.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.


In a previous meeting, supporting aperiodic positioning SRS for bandwidth aggregation triggered by a single DCI was agreed as above. To support UE behavior of aperiodic positioning SRS for bandwidth aggregation that triggered by a single DCI, the agreement should be captured in RAN1 spec. 
Proposal 1: Adopt following TP for TS 38.214.
	[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc45810636][bookmark: _Toc130409843]6.2.1.4	UE sounding procedure for positioning purposes
< unchanged parts are omitted >
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and is the SRS in that symbol that is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol. For an aperiodic SRS triggered in a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling and the triggered SRS resource sets by the DCI are linked for bandwidth aggregation, the UE is expected to maintain phase continuity for the SRS transmission. Subject to the UE capability, for an aperiodic SRS triggered in a DCI format 0_1, 0_2, 1_1 or 1_2 and if the triggered SRS resource set by the DCI is inked to other SRS resource set(s) in other CC(s), the UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.
< unchanged parts are omitted >



3. SCell dormancy and SRS for bandwidth aggregation
	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


According to the agreement in a previous meeting, positioning SRS cannot be transmitted at the UL carrier that is deactivated. Meanwhile, RAN1 has not discussed yet about relationship between positioning SRS transmission and SCell dormancy states of a UL carrier. SCell dormancy indication is a useful method to make UE power consumption more efficient. Depending on the necessity of UL communication capacity, SCell dormancy state of carrier(s) can be indicated by the gNB. Unlike the cell activation/deactivation procedure, it should be noted that SCell dormancy can be indicated dynamically via DCI. 
[bookmark: _GoBack]If same approach agreed for cell activation/deactivation is adopted for SCell dormancy behavior, positioning SRS could be transmitted only when the carrier is in non-dormant states. However, it is obvious that not transmitting positioning SRS at a UL carrier(s) would degrade positioning accuracy that would be required for a location server. As pointed out in [6], the activation/deactivation of a carrier is not known to LMF and therefore LMF can configure UE to transmit UL SRS resources for aggregation on carriers that may be deactivated by the serving cell. To avoid undesired positioning accuracy degradation while preserving gNB flexibility on SCell dormancy indication, it would be worth to consider transmitting positioning SRS at a UL carrier even if the SCell dormancy states is indicated by the gNB.
Proposal 2: Support transmitting positioning SRS for bandwidth aggregation at UL carrier(s) even if the SCell dormancy states is indicated by the gNB. Send LS to RAN2 if needed. 

4. Conclusion
In this contribution, we discussed on potential enhancements on PRS/SRS bandwidth aggregation for positioning measurements. From the discussion, we obtained following proposals: 
Proposal 1: Adopt following TP for TS 38.214.
	6.2.1.4	UE sounding procedure for positioning purposes
< unchanged parts are omitted >
The UE is expected to be configured with linkage information [linkage] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE may assume that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and is the SRS in that symbol that is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol. For an aperiodic SRS triggered in a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling and the triggered SRS resource sets by the DCI are linked for bandwidth aggregation, the UE is expected to maintain phase continuity for the SRS transmission. Subject to the UE capability, for an aperiodic SRS triggered in a DCI format 0_1, 0_2, 1_1 or 1_2 and if the triggered SRS resource set by the DCI is inked to other SRS resource set(s) in other CC(s), the UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.
< unchanged parts are omitted >



Proposal 2: Support transmitting positioning SRS for bandwidth aggregation at UL carrier(s) even if the SCell dormancy states is indicated by the gNB. Send LS to RAN2 if needed. 
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