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1. [bookmark: OLE_LINK1]Introduction
After RAN1#114 meeting, the basic enhancement of NR Rel-18 positioning has been finished from RAN1 perspective including the feature of SRS/PRS bandwidth aggregation, and the initial versions of RAN1 specifications including TS 38.211, 38.212, 38.213, 38.214 and 38.215 have been also approved in RAN#101 meeting.
In this contribution, we provide our views for some issues of the endorsed RAN1 specifications on SRS/PRS bandwidth aggregation.
2. Discussion
2.1. [bookmark: OLE_LINK8]Aperiodic SRS triggered by DCI 0_3/1_3 for 38.212
	[bookmark: OLE_LINK19]Agreement
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support both Option 2 and Option1.
· [bookmark: OLE_LINK7]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.


[bookmark: OLE_LINK14][bookmark: OLE_LINK3]Text proposal 1: For aperiodic positioning SRS triggered by DCI 0_3/1_3 in TS 38.212 [2]
[bookmark: OLE_LINK11]Reason for change: It has been agreed to use DCI 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for positioning bandwidth aggregation in multiple CCs, but the current TS 38.212 does not capture the agreement.
Summary of change: Capture the agreement that to use DCI 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs
Consequences if not approved: The agreement is not captured in TS 38.212
Clauses affected: 7.3.1.1.2
<Unrelated part omitted>
[bookmark: OLE_LINK5]Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 0_2, 0_3, 1_1, 1_2, 1_3, and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 1 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2 and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 2 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2, and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3

SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 3 when triggered by DCI formats 0_1, 0_2, 0_3, 1_1, and 1_2, and 1_3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers


<Unrelated part omitted>

2.2. Aperiodic SRS triggered by Rel-17 DCI for 38.214 
	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: OLE_LINK15]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. 
· [bookmark: OLE_LINK18]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.


Text proposal 2: For aperiodic positioning SRS triggered by Rel-17 single DCI in TS 38.214 [4]
[bookmark: OLE_LINK16]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: Capture the agreement that to use Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers in TS 38.214.
Consequences if not approved: The agreement is not captured
Clauses affected: 6.2.1.4
<Unrelated part omitted>
[bookmark: OLE_LINK9]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. If a single DCI 0_1, 0_2, 1_1, or 1_2 indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.
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.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another [UL data transmission] CC, there is a [guard period] during which the UE is not expected to transmit or receive other signals or channels.
<Unrelated part omitted>
2.3. Semi-persistent SRS for 38.214 
	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.
Send an LS to RAN2 to confirm the feasibility.


[bookmark: _GoBack]The above working assumption was made in RAN1#113 meeting, and not confirmed yet. In this meeting, a reply LS [6] from RAN2 is sent to RAN1 with the following agreement
	Agreement 
For activation/deactivation of aggregated SRS across two or three carriers, a single MAC CE is used.  FFS if it can be a legacy MAC CE or a new one is needed.


Proposal 3: confirm the above working assumption made in RAN1#113 meeting. The following text proposal is adopted.
Reason for change: The above working assumption is not specified yet. 
Summary of change: Specify the working assumption
Consequences if not approved: The working assumption is not specified in RAN1 specification.
Clauses affected: 6.2.1.4 [4]
<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. 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 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.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another [UL data transmission] CC, there is a [guard period] during which the UE is not expected to transmit or receive other signals or channels.
<Unrelated part omitted>
2.4. SRS power control for 38.213 
	Agreement
For SRS bandwidth aggregation across two or three carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked 
· SRS resources are per BWP per carrier configuration
· FFS whether the link is per SRS resource set basis or per SRS resource basis.
Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, the following is needed for the aggregated SRS resources 
· The same periodicityAndOffset, and slotOffset
· The configuration of pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)
· The same configuration of Po and alpha. 
· Note: UE may either perform pathloss RS measurement across CCs and form a single path loss value to apply across CCs or perform pathloss RS measurement in a single CC and apply across CCs


[bookmark: OLE_LINK4]As shown in the above agreements, for positioning SRS bandwidth aggregation, it is agreed to reuse the current SRS configuration structure, i.e. SRS configuration per BWP per carrier, where the SRS configuration in the linked carriers should satisfy a plurality of conditions including the same P0 and alpha. It was not intended to introduce new Rel-18 parameters p0-r18 and alpha-r18. However, the current TS 38.213 are not aligned with the agreements which may mislead RAN2 to additionally introduce the unnecessary new parameters. In addition, it is also not aligned with the current TS 38.214 description where the same alpha and P0 are expected to be configured for the linked SRS resource sets. It is noted that alpha and P0 are configured per SRS resource set basis. 
Current TS 38.213:
	 If a UE transmits SRS on multiple SRS resources according to XYZ [6, TS 38.214], the UE calculates  using p0-r18 and alpha-r18 to determine  and , respectively, and using a same value of , for each of the multiple SRS resources. 


Current TS 38.214:
	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.



[bookmark: OLE_LINK6]Text proposal 4: For SRS power control in TS 38.213 [3]
Reason for change: Based on the agreements for SRS bandwidth aggregation, the legacy SRS configuration structure is reused, i.e. per BWP per carrier. The new parameters of P0-r18 and alpha-r18 are not needed.
Summary of change: Delete the new parameters P0-r18 and alpha-r18
Consequences if not approved: TS 38.213 is not aligned with the agreements and TS 38.214
Clauses affected: 7.3.1
[bookmark: OLE_LINK17]<Unrelated part omitted>
If a UE transmits SRS on multiple SRS resources for positioning bandwidth aggregation according to XYZ [6, TS 38.214], the UE calculates  using p0-r18 and alpha-r18 to determinebased on the same  and , respectively, and using a same value of , for each of the multiple SRS resources. 
<Unrelated part omitted>
2.5. PRS priority for 38.214
	Agreement
When the UE receives a request to perform aggregated measurements, 
· TRP(s) that include PRS aggregation have higher priority than the TRPs that do not include PRS aggregation
· If 2 or more TRPs include linked resources, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority
· If a PRS resource set is linked for aggregation, then it has higher priority compared to the PRS resource set not linked for aggregation.
· If both sets in a PFL are linked for aggregation, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority


Text proposal 5: For PRS priority description in 38.214 [4]
Reason for change: The agreement is captured in TS 38.214, but still in bracket
Summary of change: Confirm the description and delete the bracket
Consequences if not approved: There is bracket in the current TS 38.214
Clauses affected: 5.1.6.5  
<Unrelated part omitted>
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority otherwise; [except when the UE is requested to perform aggregated measurement(s)]
[bookmark: OLE_LINK20]-	 [A dl-PRS-ID or nr-SelectedTRP-Index associated with DL PRS bandwidth aggregation linkage has higher priority than a dl-PRS-ID or nr-SelectedTRP-Index not associated with DL PRS bandwidth aggregation linkage.  If multiple dl-PRS-ID(s) or nr-SelectedTRP-Index(s) are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority] 
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority otherwise.[Except when the UE is requested to perform aggregated measurement(s)]
-	 [A DL PRS resource set associated with a dl-PRS-ID includes a DL PRS bandwidth aggregation linkage, in which case it has higher priority than a DL PRS resource set without a DL PRS bandwidth aggregation linkage. If multiple DL PRS resource sets associated with a dl-PRS-ID include PRS bandwidth aggregation linkage, then they are sorted according to priority.]
<Unrelated part omitted>
2.6. The number of measurements for 38.214
Text proposal 6: For the number of measurements in 38.214 [4]
[bookmark: OLE_LINK2]Reason for change: For PRS bandwidth aggregation, there is no additional UE capability for the number of support RSTD and UE Rx-Tx time difference measurements.
Summary of change: Delete the sentences for the number of RSTD and UE Rx-Tx time difference measurements which are subject to UE capability
Consequences if not approved: The description of the UE capability is not correct.
Clauses affected: 5.1.6.5  
<Unrelated part omitted>
The UE may be configured to measure and report, subject to UE capability, [up to XX] joint DL RSTD measurement(s) per pair of dl-PRS-ID, from aggregated DL PRS resources across two or three DL PRS positioning frequency layers. 
The UE may be configured to measure and report, subject to UE capability, [up to YY] joint UE Rx-Tx time difference measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers.
<Unrelated part omitted>
3. Conclusion
In this contribution, we provide our views on the remaining issues of SRS/PRS bandwidth aggregation for Rel18 positioning. The detailed text proposals can be found in section 2.
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