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Introduction

According to the WID on expanded and improved NR Positioning [1], one of the objectives is PRS/SRS bandwidth aggregation. The detailed objectives are duplicated as following.

	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].


PRS/SRS bandwidth aggregation was discussed in last RAN4 meeting, a WF was agreed[2]. This contribution provides further discussion on this topic.

Discussion  
	Issue 3-1-2: Applicable aggregated bandwidth

Proposals

Option 1: 

RAN4 shall continue to wait on further RAN1 agreements related to maximum total aggregated bandwidth for PRS/SRS and on equal/unequal bandwidths of aggregated PFLs.

Option 2: 

RAN4 to investigate as baseline for measurement performance requirements a single carrier bandwidth of 10 MHz, 20 MHz and 50 MHz for PRS/SRS BW aggregation in FR1 and 50 MHz, 100 MHz, 200 MHz for PRS/SRS BW aggregation in FR2.

RAN4 to deprioritize measurement period and measurement performance requirements for unequal PFL bandwidth for PRS/SRS BW aggregation.

Recommended WF

Discuss the options.


In RAN4 #107 meeting, it was agreed that RAN4  wait on further RAN1 agreements related to maximum total aggregated bandwidth for PRS/SRS and on equal/unequal bandwidths of aggregated PFLs. Since this issue is still under discussion in RAN1, RAN4 shall follow previous agreements to wait for RAN1 progress.

As for the proposal that RAN4 to deprioritize measurement period and measurement performance requirements for unequal PFL bandwidth for PRS/SRS BW aggregation, we disagree with this proposal. Firstly, according to RAN1 agreements, as highlighted in blue, both equal and unequal bandwidth of aggregated RFLs are supported.

	RAN1 agreements in RAN1 #112

To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following conditions should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs:  

In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same RF chain (i.e. the same antenna), this implies 

FFS: The same gNB Tx TEG and the same UE Rx TEG, the maximum TX timing error margin
The same QCL

The same number of symbols, symbol location within one slot, repetition factor, 

FFS: the same periodicity and slot offset
FFS muting pattern
The same numerology, i.e. the same CP and SCS

The same or different bandwidths
The same comb size

FFS: The same number of PRS resource sets and resources for a TRP 

The same power per subcarrier

FFS: the same NR-DL-PRS-SFN0-Offset 
Aggregated PFLs are configured on the same aligned numerology grid

FFS: How to maintain contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones (e.g, PFLs with different RE-offset configurations, PFLs with different point A)

Phase continuity between aggregated PFLs 

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

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)

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

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


Furthermore, RAN1 agreed the configuration to enable PRS bandwith aggregation, which are duplicated as following. It can be seen that no restriction that the bandwidth of each PFL nedd to be same. In our understanding, as long as the conditions are satisfied, PRS bandwith aggregation is feasible, no matter the bandwidth is same or different among PFLs.

	RAN1 agreements in RAN1 #113

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


As for the measurement period and measurement performance requirements, no impact are expected due to unequal bandwidth among PFLs, since with BW aggregation, the measurement period and measurement performance requirements are specified based on the aggregated BWs, not based on BW of each PFL.  To enable this, RAN4 has the agreements that PRS/SRS resources to be aggregated are transmitted by TRP/UE from intra-band contiguous carriers using single RF chain (same antenna), and PRS/SRS resources to be aggregated are received by UE/TRP using single RF chain (same antenna).

Another consideration is that depriorize unequal PFL bandwidth for PRS/SRS BW aggregation will limit the applied scenario of this feature. From deployment point of view, it is also typical deployment of intra-band continuous CA with different BW.

Taking above into account, it is proposed to define measurement period and measurement performance requirements for both  equal and unequal PFL bandwidth for PRS/SRS BW aggregation, i.e. the measurement period and measurement performance requirements can be applied for both cases.

Proposal 1: it is proposed to define measurement period and measurement performance requirements for both  equal and unequal PFL bandwidth for PRS/SRS BW aggregation, i.e. the measurement period and measurement performance requirements need to cover both cases.
Conclusion

This contribution provides discussion on PRS/SRS bandwidth aggregation. The proposals are:

Proposal 1: it is proposed to define measurement period and measurement performance requirements for both  equal and unequal PFL bandwidth for PRS/SRS BW aggregation, i.e. the measurement period and measurement performance requirements need to cover both cases.
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