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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we provide our views for the following issues,
· The receiving timing difference between PRS from serving and non-serving cells under measurement outside gaps
· Processing capability for measurement without gaps

2 The receiving timing difference between PRS from serving and non-serving cells under measurement outside gaps
For processing DL-PRS from non-serving cell outside the gaps, it is expected the receiving timing difference
could be within a threshold to facilitate the processing. It is still under discussion how to define the threshold.
	Agreement:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.




For measurement within the gaps, UE may search the timing from other cells/TRPs based on the configured expected RSTD and expected RSTD uncertainty relative to the “assistance data reference TRP”. We don't see the need to apply different rule for the search range and therefore the same rule could be applied to the measurement outside the gaps. The search time for measurement outside gaps could be longer when the search range is kept the same between within and outside the gaps. It could be reflected by UE capability of reporting {N, T} for measurement outside gaps.

Proposal 2-1: The expectRSTD and expectRSTD-uncertainty are applicable to measurement outside the gaps

3 Processing capability for measurement outside gaps
In Rel-16, UE reports the processing capability based on the parameters {N,T}, where UE indicates the duration N of DL-PRS symbols in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth. Also, UE is not expected to process DL PRS without configuration of measurement gap.

In our understanding, the PRS processing may at least contain buffering, coarse timing identification, refined timing estimation, time drift analysis, and so on. For Rel-16, it doesn't mean that all the tasks should be finished within the measurement gap. Within a gap, besides the buffering, UE may process PRS using the DSP MIPs as much as possible since there is no data received. UE may still process PRS after the end of each gap duration, and the DSP MIPs for PRS processing may need to be shared with data processing, as shown in Fig. 3-1. 

Basically, UE is able to simultaneously process the received signal and to buffer the received signal. UE doesn't need to wait until all the DL-PRS symbols are received before processing.

Measurement gap is actually a priority rule to deprioritize data for receiving and transmission. The agreed support of measurement outside gap can be treated as to define another new priority rule under same processing structure as that within the gap. For example, for the processing capability {N,T} under the measurement gap, UE may implicitly treat N as MGL, and (T-N) as additional processing time outside the gaps, since UE may not finish the tasks except buffering when a cetain number of TRP signals need to be processed.

Similarly, the processing structure of {N, T} is applicable to the case of outside the gaps. The value of N could be smaller than that within the gaps if the internal buffer of UE is shared between data and PRS. The value of N could be the same as that within the gaps if there are different internal buffers for data and PRS. However, the DSP MIPs that the PRS processing could acquire could be significantly less than that for data processing and therefore, the limited processing is expected within N, causing the required value of T to be larger than that within the gaps. It is all about UE capability to determine a set of {N,T} for measurement outside gaps.

For both within the gaps and outside the gaps, T is also related to the duration that UE is able to produce the measurement report for processing a single sample.

In our view, T ms is the processing window, in which there are N ms for buffering the DL-PRS. The main computation happen at (T- N) ms. Within N ms for buffering, UE is still able to process the DL-PRS. Remember that the Rel-16 DL-PRS structure allows UE to detect the timing without the need to receive all symbols. For example, the first two symbols of comb-4 PRS have made the PRS to be equivalent to a comb-2 structure, reducing the ambiguity to facilitate the detection to start earlier.


Proposal 3-1: The processing window T ms contains the N ms mainly for the DL-PRS buffering. The remaining (T-N) ms are mainly used for computation in order to produce measurement report

Proposal 3-2: After T ms, UE is able to report the measurement based on a single instance within N ms 

Proposal 3-3: UE doesn't need to additional report the DL-PRS computation time
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4 Conclusion
Proposal 2-1: The expectRSTD and expectRSTD-uncertainty are applicable to measurement outside the gaps

Proposal 3-1: The processing window T ms contains the N ms mainly for the DL-PRS buffering. The remaining (T-N) ms are mainly used for computation in order to produce measurement report

Proposal 3-2: After T ms, UE is able to report the measurement based on a single instance within N ms 

Proposal 3-3: UE doesn't need to additional report the DL-PRS computation time
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