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Introduction
The WID on bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers is approved in [1]. 
	· 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].


In this paper, we share our views on the remaining issues of bandwidth aggregation for positioning measurements.

PRS resources across PFLs 
In RAN1#113, the following agreement on the aggregated PRS resources for a TRP had been achieved [2].
	Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value
· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective


In our view, TRP should guarantee that the aggregated PRS resources on the different PFLs have the same precoding.
Proposal 1: Adopt the following TP for section 5.1.6.5.3 in TS 38.214.
	Reason for change
	The aggregated PRS/SRS resources should meet the same precoding condition.
 

	Summary of change
	Section 5.1.6.5.3 in 38.214: Add the same precoding as the condition of aggregated resources.

	Consequences if not approved
	The precoding condition for the aggregated PRS/SRS resources is not clear. 

	Text proposal
	TS 38.214
5.1.6.5.3	PRS Reception procedure
************** Unchanged parts omitted**************
When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assume that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s), and the UE assumes that the precoding of the DL PRS resources is the same; otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
************** Unchanged parts omitted**************



Semi-persistent SRS
In RAN1#114b, the following agreement on semi-persistent SRS had been achieved.
	Agreement
Confirm the following WA:
	Working assumption
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.





In our view, the above agreement should be captured in 38.214. 
Therefore, we have the following proposal.
Proposal 2: Adopt the following TP for section 6.2.1.4.2 in TS 38.214.
	Reason for change
	For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers, which need to be captured in 38.214

	Summary of change
	Section 6.2.1.4.2 in 38.214: clarify a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers in 38.214.

	Consequences if not approved
	 A single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers is not captured in RAN1 spec.

	Text proposal
	TS 38.214
6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
************** Unchanged parts 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 if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
If the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers as described in clause xxxx of [10, TS 38.321].
A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
************** Unchanged parts omitted**************



Conclusion
In this contribution, we provided initial views on bandwidth aggregation for positioning measurements. In summary, we have following observations and proposals:
Proposal 1: Adopt the following TP for section 5.1.6.5.3 in TS 38.214.
	Reason for change
	The aggregated PRS/SRS resources should meet the same precoding condition.
 

	Summary of change
	Section 5.1.6.5.3 in 38.214: Add the same precoding as the condition of aggregated resources.

	Consequences if not approved
	The precoding condition for the aggregated PRS/SRS resources is not clear. 

	Text proposal
	TS 38.214
5.1.6.5.3	PRS Reception procedure
************** Unchanged parts omitted**************
[bookmark: _GoBack]When the UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS positioning frequency layers. For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers. The UE may assume that DL PRS resources across the linked DL PRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, and the UE may assume phase continuity on the DL PRS resources on same symbol(s), and the UE assumes that the precoding of the DL PRS resources is the same; otherwise, the UE does not assume that PRS resources from the linked DL PRS resource sets are linked for bandwidth aggregation.
************** Unchanged parts omitted**************



Proposal 2: Adopt the following TP for section 6.2.1.4.2 in TS 38.214.
	Reason for change
	For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers, which need to be captured in 38.214

	Summary of change
	Section 5.1.6.5 in 38.214: clarify a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers in 38.214.

	Consequences if not approved
	 A single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers is not captured in RAN1 spec.

	Text proposal
	TS 38.214
6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
************** Unchanged parts 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 if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
If the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate resource set(s) in one or two or three of three aggregated carriers, or SRS resource set(s) in one or two of two aggregated carriers as described in clause xxxx of [10, TS 38.321].
A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
************** Unchanged parts omitted**************
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