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Introduction
In RAN1#99 meeting, the collision rule when the SRS for positioning collides with the PUSCH was discussed, and the following agreement was made [1]:
	Agreement:
If the SRS for positioning collides with PUSCH, the SRS is dropped in the symbols where the collision occurs.
· Note: The phase continuity between transmitted symbols on either side of a transmission gap may not be maintained


According the above agreement, it is noted that the priority of the PUSCH is always higher than that of the SRS for positioning, no matter what time domain resource types of the SRS for positioning (periodic, semi-persistent, aperiodic) are. However, in Rel-16 URLLC, the physical layer priorities of uplink channels/signals were discussed in parallel, and the following agreement was made [1].
	Agreement:
For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline).
· The UL transmission is a positive SR, HARQ-ACK, PUSCH or P/SP-CSI on PUCCH.
· FFS: for other types of UL transmission, e.g. SRS, PRACH, PUCCH-BFR, etc.
Agreement:
· P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.
· FFS the priority of A-SRS triggered by other DCI formats – revisit on Friday


In this contribution, we discuss the collision rule of the SRS for positioning with PUSCH based on the above agreements made in URLLC. In addition, the text proposal to the TS 38.214 is provided to capture the changes.
Discussion on UL SRS for positioning collision rule
In Rel-15, the SRS can only be configured in the last 6 symbols of a slot, and if the PUSCH and SRS are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. It is indicated that the configuration of the SRS should not overlap with the PUSCH. 
In Rel-16 positioning, due to the limitation of the UL link budget, which has great impact on the measurement accuracy, it was agreed that the SRS for positioning can be configured with more than 6 consecutive symbols and up to 12 consecutive symbols, therefore, potential collision with PUSCH within the same slot may occur. Following the rule that the PUSCH always has higher priority, it was agreed that when collision happens, the symbols of the SRS for positioning will be dropped whatever the time domain resource types are. However, it should be noted that, in such a case, it leads to a transmission gap of the SRS for positioning, which would degrade the measurement accuracy.
As mentioned above, in Rel-16 URLLC, different physical layer priorities of the PUSCH can be indicated, therefore, the collision rule of the SRS for positioning with the PUSCH should be reconsidered. When the SRS for positioning collides with the PUSCH indicated as high priority, the current rule of dropping the SRS for positioning should be followed. The issue to be discussed is the case when the SRS for positioning collides with the PUSCH indicated as low priority, and in our view, the collision rule should be defined according to the time domain resource types of the SRS for positioning:
1) When the periodic/semi-persistent SRS for positioning collides with the PUSCH indicated as low priority, the periodic/semi-persistent SRS for positioning should be dropped in the symbols where the collision occurs. In RAN1#99 meeting, it was agreed that the SRS collision rules for Rel-15 are reused for Rel-16 for SRS for positioning, which implies that the periodic/semi-persistent SRS for positioning are treated with low priority. In such a case, if the low priority PUSCH is dropped, it may be difficult to find an available UL resource to re-schedule the low priority PUSCH. On the other hand, if the periodic/semi-persistent SRS for positioning is dropped, since it is periodically transmitted, the gNB is able to measure the whole SRS for positioning in another transmission instance.
2) When the aperiodic SRS for positioning collides with the PUSCH indicated as low priority, the collision rule should depend on the priorities of the aperiodic SRS for positioning. In the Rel-16 URLLC, the priorities of the aperiodic SRS triggered by DCI formats other than DCI format 2_3 are left for further discussion. In our company’s companion [3], it is proposed that the priority of the aperiodic SRS is indicated by its triggering DCI. Considering some use cases, e.g., common commercial use cases, which require high positioning accuracy but are latency tolerant, the aperiodic SRS for positioning can be indicated as low priority. It is when the low priority aperiodic SRS for positioning collides with the low priority PUSCH, and we prefer to follow the current collision rule. Note that even though the transmission gap caused by the dropping of SRS may affect the measurement accuracy, since the use case is latency tolerant, the network is able to trigger another aperiodic SRS for positioning in a later occasion. On the other hand, considering some use cases in vertical industries, where both high accuracy and low latency requirements should be satisfied, the aperiodic SRS for positioning can be triggered as high priority. It is when the high priority aperiodic SRS for positioning collides with the low priority PUSCH, and we propose that the low priority PUSCH should be dropped in the symbols where the collision occurs. 
Proposal 1: The priority of aperiodic SRS for positioning is indicated by its triggering DCI.
Proposal 2: If the aperiodic SRS for positioning indicated as low priority collides with the scheduled PUSCH, the aperiodic SRS for positioning is dropped in the symbols where the collision occurs. If the aperiodic SRS for positioning indicated as high priority collides with the PUSCH indicated as low priority, the PUSCH is dropped in the symbols where the collision occurs.
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Text proposal
--------------------------<Start of text proposal for TS 38.214>--------------------------

6.2.1.4 UE sounding procedure for positioning
When the SRS is configured by the higher layer parameter [SRS-for-positioning] and if the higher layer parameter spatialRelationInfo is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Config or [SRS-for-positioning], CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfo the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter [SRS-for-positioning] across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured the by the higher layer parameter [SRS-for-positioning] within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter [SRS-for-positioning], the UE can only be provided with a single RS source in spatialRelationInfo per SRS resource.
[bookmark: _GoBack]If an SRS configured by the higher parameter [SRS-for-positioning] and the higher layer parameter resourceType is set to ‘periodic’ or ‘semi-persistent’ collides with a scheduled PUSCH, or if an SRS configured by the higher parameter [SRS-for-positioning] and the higher layer parameter resourceType is set to ‘aperiodic’ is indicated as low priority by having the [priority indicator] field in the DCI set to 0 or by not having the [priority indicator] field present in the DCI, the SRS is dropped in the symbols where the collision occurs.
If an SRS configured by the higher parameter [SRS-for-positioning] and the higher layer parameter resourceType is set to ‘aperiodic’ is indicated as high priority by having the [priority indicator] field in the DCI set to 1 collides with a PUSCH corresponding to the configured grant has priority in configuredGrantConfig set to 0 (i.e., low priority), or a PUSCH scheduled by the PDCCH is indicated as low priority by having the [priority indicator] field in the scheduling DCI set to 0 or by not having the [priority indicator] field present in the scheduling DCI, the PUSCH is dropped in the symbols where the collision occurs.
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