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1 Introduction
In this contribution, we discuss the signalling procedures for carrier phase positioning, and bandwidth aggregation for positioning from RAN2 perspective.
2 Discussion
2.1 Bandwidth aggregation 
RAN1 made following agreements on the bandwidth aggregation [1].
[image: image2.png]Neampe = 1




According to the RAN1 agreements, the SRS/PRS bandwidth aggregation should satisfy some conditions, in our understanding, the network should ensure that the conditions for bandwidth aggregation are satisfied when provides the SRS/PRS bandwidth aggregation configuration to the UE. In other hand, the UE don’t need to check the conditions for SRS/PRS bandwidth aggregation. Considering the network should ensure the conditions for SRS/PRS bandwidth aggregation are satisfied and the SRS/PRS configuration is determined by the gNB, the gNB should know the required SRS/PRS configuration is for the bandwidth aggregation, and then determines the feasible SRS/PRS configuration. 

Proposal 1: The network should ensure that the conditions for bandwidth aggregation are satisfied when provides the SRS/PRS bandwidth aggregation configuration to the UE and UE don’t need to check the conditions for SRS/PRS bandwidth aggregation.

Proposal 2: We suggest send LS to RAN1 and RAN3 to confirm the understanding that network should ensure that the conditions for bandwidth aggregation are satisfied when provides the SRS/PRS bandwidth aggregation configuration to the UE.
The RSCPD/RSCP measurement should be measured from only one positioning frequency layer, if the PRS bandwidth aggregation is configured, how does UE measure the PRS to get the RSCPD/RSCP, there could be following understanding:
Option 1: UE selects one of the PFL to measure the PRS based on UE implementation and reports single RSCPD/RSCP;
Option 2: UE selects one of the PFL to measure the PRS according to network indication and reports single RSCPD/RSCP;
Option 3: UE measures the PRS for each PFL and then reports RSCPD/RSCP for each PFL;
Proposal 3: We suggest send LS to RAN1 to clarify how to report RSCP/RSCPD when the bandwidth aggregation is configured.
RAN1 also made the conclusion on on-demand PRS in RAN1#112bis meeting [2]:
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For UE initiated on-demand PRS, the UE could request the PRS bandwidth aggregation in the LPP request assistance information message, for LMF initiated on-demand PRS, LMF could request gNB to configure the PRS which is satisfied the PRS bandwidth aggregation condition, but it is up to RAN3.
Proposal 4: For UE initiated on-demand PRS, the UE can request the PRS bandwidth aggregation configuration in the LPP request assistance information message.

RAN2 had agreed that single MAC CE is used to activate/deactivate SRS resource set with bandwidth aggregation. Whether introduce a new MAC CE or reuse the legacy CE needs to be further discussed. The current MAC CE for semi-persistent SRS activation/deactivation is copied as below [3]:
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Figure 1: SP Positioning SRS Activation/Deactivation MAC CE

-
Spatial Relation for Resource IDi: The field Spatial Relation for Resource IDi is only present if MAC CE is used for activation, i.e. the A/D field is set to 1. M is the total number of Positioning SRS resource(s) configured under the SP Positioning SRS resource set indicated by the field Positioning SRS Resource Set ID. There are 4 types of Spatial Relation for Resource IDi, which is indicated by the F (F0 and F1) field within. The fields within Spatial Relation for Resource IDi are shown in Figures 6.1.3.36-2 to 6.1.3.36-5 for the 4 types of Spatial Relations for Resource IDi;

-
S: This field indicates whether the fields Spatial Relation for Resource IDi for the positioning SRS resource i within the positioning SRS resource set are present. If the field is set to 1, the fields Spatial Relation for Resource IDi are present; otherwise, they are absent;

-
R: Reserved bit, set to 0.
The field Spatial Relation for Resource IDi is only present if MAC CE is used for activation, and the S field indicates whether the fields Spatial Relation for Resource IDi for the positioning SRS resource i within the positioning SRS resource set are present. Which means the S filed only present if MAC CE is used for activation as well. 
The current MAC CE can activate/deactivate one SRS resource set in one BWP, it can’t satisfy the requirements for activation/deactivation for the SRS with bandwidth aggregation. However, there still some bits in the leacy MAC CE can be enhanced for the activation/deactivation for the SRS with bandwidth aggregation.
According to the RAN1 agreements, when the two aggregated carriers is configured, the single MAC CE should support to activate/deactivate SRS resource set(s) in one of two aggregated carriers and two of two aggregated carriers. When the three aggregated carriers is configured, the single MAC CE should support to activate/deactivate SRS resource set(s) in one of three aggregated carriers, two of three aggregated carriers and three of three aggregated carriers. 
Therefore, for the legacy MAC CE, the A/D bit and R bit can be used for activation, and the A/D bit ,R bit and S bit can be used for deactivation. 
Proposal 5: The legacy MAC CE can be reused for activation/deactivation semi-persistent SRS with bandwidth aggregation, the A/D bit and R bit can be used for activation, and the A/D bit , R bit and S bit can be used for deactivation. 
2.2 Carrier phase positioning 

RAN1 made following agreements on time window for positioning measurement as below [1]:
According to the RAN1 agreements, the LMF could indicate multiple time windows for UE, PRU and gNB performing measurement. We are not clear how does UE or gNB report the measurement if multiple windows is configured?  
In the email discussion, rapporteur’s proposal is as below:
Proposal 7a: Each time window configuration in Request Location Information IE contains the following: Start of time window, Duration of time window, Periodicity of time window (Optional). The number of time windows is configurable and signalled as part of the time window configuration.

It seems rapporteur’s understanding is that there will not be multiple separate time window configurations, and the multi time windows are for UE or gNB reporting measurements periodically. We think it should be further clarified by RAN1.

Proposal 6: We suggest send LS to RAN1 to clarify how does multiple time windows work, the multiple time windows means multiple separate time windows or the periodical time window means multi time window.
In the reply LS from RAN1 on PRU procedures, RAN made some agreements on time window, which is copied as below [4]:
In the LS:
Furthermore, it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is applicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods. Therefore, RAN1’s agreements related to the NR carrier phase positioning are provided in Section 4 in this LS for information.

If the LMF determine to use the CPP positioning, it will configure the time window for UE and PRU to resolve the integer ambiguity issue, however, the RSCP or RSCPD should be reported with other time realted positioning measurement, which means, the UE may need to get the RSTD or Rx-Tx time difference in the time window for CPP positioning, we think it is not needed, in other words, for CPP positioning, if the time window is configured, the UE should get the RSCP/RSCPD in the time window, but the UE could get the RSTD or Rx-Tx time difference out of the time window. We think the RAN1 could further clarify it.
Proposal 7: We suggest send LS to RAN1 to clarify whether the UE could get RSTD or Rx-Tx time difference measurement out of the time window for CPP positioning if time window is configured. 

3 Conclusions 
In this contribution, we have discussed the carrier phase positioning and bandwidth aggregation for positioning from the perspective of signalling procedures and provide the following proposals:
Proposal 1: The network should ensure that the conditions for bandwidth aggregation are satisfied when provides the SRS/PRS bandwidth aggregation configuration to the UE and UE don’t need to check the conditions for SRS/PRS bandwidth aggregation.
Proposal 2: We suggest send LS to RAN1 and RAN3 to confirm the understanding that network should ensure that the conditions for bandwidth aggregation are satisfied when provides the SRS/PRS bandwidth aggregation configuration to the UE.
Proposal 3: We suggest send LS to RAN1 to clarify how to report RSCP/RSCPD when the bandwidth aggregation is configured.
Proposal 4: For UE initiated on-demand PRS, the UE can request the PRS bandwidth aggregation configuration in the LPP request assistance information message.
Proposal 5: The legacy MAC CE can be reused for activation/deactivation semi-persistent SRS with bandwidth aggregation, the A/D bit and R bit can be used for activation, and the A/D bit , R bit and S bit can be used for deactivation.
Proposal 6: We suggest send LS to RAN1 to clarify how does multiple time windows work, the multiple time windows means multiple separate time windows or the periodical time window means multi time window.
Proposal 7: We suggest send LS to RAN1 to clarify whether the UE could get RSTD or Rx-Tx time difference measurement out of the time window for CPP positioning if time window is configured.
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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


To enable SRS bandwidth aggregation between SRS in two or three carriers, the following conditions should be satisfied for the aggregated SRS resources across the aggregated carriers


•	In the same slot, in same symbols, from the same antenna, this implies


o	FFS: The same gNB Rx TEG and the same UE Tx TEG


o	The same spatial relation


•	The same startPosition, nrofSymbols


•	FFS: periodicityAndOffset, and slotOffset


•	The same numerology, i.e. the same CP and SCS


•	The same or different bandwidths


•	The same comb size


•	FFS: The same number of SRS resource sets and resources 


•	The same Tx PSD (power per subcarrier)


o	FFS whether to need the same pathloss RS, Po and alpha


o	Note: the Tx PSD is not captured in RAN1 specifications


•	FFS: SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones


•	Phase continuity between aggregated SRS in different carriers


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.





Conclusion


The details for on-demand PRS on PRS bandwidth aggregation are up to RAN2 and RAN3.





Agreement


When a LMF requests the serving gNB and neighboring gNBs of a UE to measure the UL SRS resources from the UE within indicated time window(s):


The duration of a time window can be configured as follows:


{1, 2, 4, 6, 8, 12, 16} slots.


the number of the time windows can be:


{1, 2, …, 16}


Agreement


When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)


The duration of a time window can be configured as follows:


{1, 2, 4, 6, 8, 12, 16} slots.


the number of the time windows can be:


{1, 2}


FFS: {4, 8}


Agreement


Each DL RSCP/RSCPD measurement instance is obtained with � QUOTE � ��� sample only.
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