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Introduction
In RAN #98 e-meeting, bandwidth aggregation has been captured in NR_pos_enh2 [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 contribution, we discuss the remaining issue on bandwidth aggregation.
[bookmark: _GoBack]Remaining issues 
2.1 TP for the condition for the aggregated SRS resources
	Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, decide whether one or more of the following are needed for the aggregated SRS resources in RAN1#113 meeting
· The same timing advance offset or the same TAG
· The same periodicityAndOffset, and slotOffset
· The same number of SRS resource sets and/or the same number of SRS resources per set
· The configuration of same pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)
· FFS the details, e.g. UE determines the transmit power for SRS transmission in a reference carrier and applies the same Tx PSD for SRS transmission in other carriers, or configure a common parameter set for the aggregated carriers
· The same antenna port from RAN1 specification perspective
· Note: this is to achieve phase continuity between carriers
· UE is expected to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths 
· Others if any


Based on the RAN1#113 agreement, uniformly spaced SRS pattern across aggregated bandwidths is supported for positioning SRS for bandwidth aggregation. But it is not captured in the current RAN1 specification.
So, we propose

Proposal 1: 
· Adopt the following TP for the condition for the aggregated SRS resources in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part 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 and UE is expected to be configured with SRS resources that maintain uniformly spaced SRS pattern within a symbol across aggregated SRS resources. 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
<Unrelated part omitted>


· Reason for change: It has been agreed to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce related condition to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths. 
· Consequences if not approved: The agreement is not captured in TS 38.214



[bookmark: _Hlk131694380]2.2 TP for DCI-triggering SRS
	Agreement
Support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state.
· FFS the details
Agreement
With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, at least the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be reused
· FFS: whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can also be reused with or without specification work in RAN1.

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.
· 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.


Based on the RAN1#113 and RAN1# 114 agreement, multiple Rel-17 DCI or one Rel-17 DCI can be used to trigger aperiodic positioning SRS for bandwidth aggregation.
	Agreement
For positioning SRS bandwidth aggregation, introduce a new RRC signaling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers.


In RAN1# 114 bis agreement, a new higher layer parameter is agreed to distinguish whether Rel-17 DCI is used for scheduling aggregated positioning SRS resources across all linked carriers or not.
So, we propose to modify the current specification as follows
Proposal 2: 
· Adopt the following TP for aperiodic SRS resource set for positioning linked for bandwidth aggregation in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part omitted>
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 and the higher layer parameter [XXX] of the aperiodic SRS resource set is set to enable, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
<Unrelated part omitted>


· Reason for change: It has been agreed to use Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce description to reflect the agreement: Introduce a new RRC signalling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers. 
· Consequences if not approved: The agreement is not captured in TS 38.214


2.3 TP for semi-persistent SRS
For the following agreement, it is not captured in the current specification 
	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.





So, we propose to capture it as follows
Proposal 3: 
· Adopt the following TP for semi-persistent SRS resource set for positioning linked for bandwidth aggregation in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part omitted>
If the UE receives activation or deactivation of semi-persistent SRS resource set(s) in one or two or three of three aggregated carriers as specified in [10, TS 38.321] and when the HARQ-ACK corresponding to the PDSCH carrying the activation or deactivation command is transmitted in slot n, subject to UE capability, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission or cessation of  SRS transmission corresponding to SRS resource set(s) in one or two or three of three aggregated carriers from the first slot that is after slot  where  is the SCS configuration for the PUCCH .
<Unrelated part omitted>


· Reason for change: It has been agreed to use single MAC CE can activate or deactivate one or two or three of three aggregated carriers. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce related description to use single MAC CE can activate or deactivate one or two or three of three aggregated carriers. 
· Consequences if not approved: The agreement is not captured in TS 38.214


2.4 The relationship between UL communication CA and SRS bandwidth aggregation
	Agreement
Study the relationship between UL communication CA and SRS bandwidth aggregation, including
· Whether to support the decoupling of the SRS bandwidth aggregation and the communication carrier aggregation for UE capabilities
· Whether to support the configuration of SRS BW aggregation not limited by the allowed configuration of communication CA, i.e. SRS outside BWP and across carriers
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.


In Rel-16, it restricts only configuring SRS in carriers with PUSCH/PUCCH schedules. And if the SCell is deactivated, the SRS cannot be transmitted.
	TS 38.214
The UE does not expect to be configured with SRS-PosResource on a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission.

TS 38.321
1>	if the SCell is deactivated:
2>	not transmit SRS on the SCell;
2>	not report CSI for the SCell;
2>	not transmit on UL-SCH on the SCell;
2>	not transmit on RACH on the SCell;
2>	not monitor the PDCCH on the SCell;
2>	not monitor the PDCCH for the SCell;
2>	not transmit PUCCH on the SCell.
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



Based on the previous agreement, the Positioning SRS can be transmitted only when the carrier is activated, and the ‘activated’ carrier can be the Scells in RRC_CONNECTED state activated for SRS for aggregation only or the Scells in RRC_INACTIVE state configured in RRC_Release for SRS for aggregation only. 
	Agreement
To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information (e.g. point A, offset to carrier) of one or two additional carriers with respective SRS configurations should be provided to the UE, where the newly introduced carrier(s) and the carrier of the initial BWP should be intra-band contiguous carriers.


In this cases, it should be noted that the UE may transmit positioning SRS for aggregation without other normal Scell operations (e.g., PDCCH monitoring, PHR reporting, etc.) even though those cells can be seen as activated.
Proposal 4: [bookmark: _Hlk131694533]
· If one or two additional carriers are activated for SRS bandwidth aggregation only
·  The legacy SCell operations such as, e.g., PDCCH monitoring, PHR reporting, etc.  may not be applied
· The sCellDeactivationTimer may be disabled for those carriers
Conclusion
In this contribution, we discuss the remaining issues on bandwidth aggregation with the following proposals.
Proposal 1: 
· Adopt the following TP for the condition for the aggregated SRS resources in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part 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 and UE is expected to be configured with SRS resources that maintain uniformly spaced SRS pattern within a symbol across aggregated SRS resources. 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
<Unrelated part omitted>


· Reason for change: It has been agreed to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce related condition to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths. 
· Consequences if not approved: The agreement is not captured in TS 38.214


Proposal 2: 
· Adopt the following TP for aperiodic SRS resource set for positioning linked for bandwidth aggregation in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part omitted>
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 and the higher layer parameter [XXX]of the aperiodic SRS resource set is set to enable, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
<Unrelated part omitted>


· Reason for change: It has been agreed to use Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce description to reflect the agreement: Introduce a new RRC signaling to indicate whether to enable Rel-17 single DCI-triggering SRS resource sets across the linked carriers. 
· Consequences if not approved: The agreement is not captured in TS 38.214


Proposal 3: 
· Adopt the following TP for semi-persistent SRS resource set for positioning linked for bandwidth aggregation in TS 38.214
		6.2.1.4.2 SRS bandwidth aggregation for positioning measurements
<Unrelated part omitted>
If the UE receives activation or deactivation of semi-persistent SRS resource set(s) in one or two or three of three aggregated carriers as specified in [10, TS 38.321] and when the HARQ-ACK corresponding to the PDSCH carrying the activation or deactivation command is transmitted in slot n, subject to UE capability, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission or cessation of  SRS transmission corresponding to SRS resource set(s) in one or two or three of three aggregated carriers from the first slot that is after slot  where  is the SCS configuration for the PUCCH .

<Unrelated part omitted>


· Reason for change: It has been agreed to use single MAC CE can activate or deactivate one or two or three of three aggregated carriers. But the agreement is not captured in the current RAN1 specification
· Summary of change: Introduce related description to use single MAC CE can activate or deactivate one or two or three of three aggregated carriers. 
· Consequences if not approved: The agreement is not captured in TS 38.214


Proposal 4: 
· If one or two additional carriers are activated for SRS bandwidth aggregation only
·  The legacy SCell operations such as, e.g., PDCCH monitoring, PHR reporting, etc.  may not be applied
· The sCellDeactivationTimer may be disabled for those carriers
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