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Introduction
In this paper we discuss issue 1-1 from [1].
· Issue 1-1: demodulation performance degradation for async intra-frequency DAPS handover and async intra-band inter-frequency DAPS handover
How to capture the performance degradation for asynchronous cases needs to be further studied 
There is also a corresponding editor note in 38.133:
[bookmark: OLE_LINK2]For synchronous DAPS handover, iif the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot. 
                 Editor note: how to capture the performance degradation for asynchronous cases needs to be further studied 

Discussion
The issue was clarified to be related to AGC switching. For example, if the source cell cyclic prefix is used as an AGC switching point, this could be at an arbitrary position in a target cell downlink slot under asynchronous DAPS reception. Then it could be, for example, possible for the UE to receive part of the PDSCH (or PDCCH) with one gain setting and the other part with a different gain setting. In the worst case this could cause the entire PDSCH reception to fail. Many UE implementation options exist to mitigate the impact, such as
· Avoiding performing too many AGC updates during the DAPS operation. Although this in itself may also cause performance degradation, the basic idea would be that if one slot is lost (because of AGC update), the AGC update should be performed less frequently to avoid loss of immediately subsequent slots.
· “AGC aware” DMRS and PDSCH processing. For example if it is known that the AGC gain was increased by X dB, the corresponding IQ symbols received by baseband immediately after the switch can be scaled down by XdB (multiplication in linear units).

There are doubtless many other mitigation techniques and the list is not intended to be exhaustive.  Still it is also clear that mitigation techniques also have their own performance penalty and there are limitations on how AGC aware the baseband processing can be, for example if there is a phase step when the gain is switched or the actual gain change is not quite what is expected from the factory calibration of the device the compensation will be imperfect. It is a UE implementation task to mitigate as best as possible the impact of gain switches not performed within CP, and it is outside RAN4 scope to specify exactly how well mitigation would work, or consider certain baseline mitigation algorithms,
Observation 1 : UE implementations can take steps to mitigate and reduce the performance degradation caused by AGC in asynchronous DAPS operation
Based on observation 1, the demodulation performance impact of AGC during DAPS operation cannot really be quantified by RAN4 since it depends on the exact mitigation technique and optimizations implemented by the UE vendor. During RAN4#96e, it was proposed to address the editor’s note with text such as
For async DAPS handover, demodulation performance degradation might happen on at least one symbol of a slot.
The difficulty with such text is that there are no bounds on the degradation; the sentence does not preclude degradation on every symbol of every slot, even up to the extent that source or target cell is not received at all. It is clear that such a statement does not really help secure the interoperability between UE and basestation, which is the only purpose of having RRM specifications.
Observation 2 : Specifying an unbounded performance degradation in 38.133 does not help secure the interoperability between UE and basestation during DAPS handover.
Another more minor difficulty of this approach is that 38.101-4 is the correct specification to capture demodulation performance and it is unlikely that a designer wishing to understand demodulation performance during DAPS would even look in 38.133.
It is true that interruptions are often specified in 38.133, and a demodulation performance degradation and an interruption can be thought of as basically the same. Typically an interruption duration and/or number of interruptions/interruption rate is limited by the RRM requirements and this serves the purpose to secure proper interoperability between UE and basestation. In some cases it is not possible to specify an interruption duration/rate.
For this particular case, we understand that the motivation to include such a statement is to give UE designers an allowance to switch AGC gain outside the CP period for either one of source or target cell (but not both). As discussed previously a good UE design would take steps to minimize the harm caused by this switching and ensure that the DAPS functionality still works. If it did not do this, it would not be reasonable for such a UE to claim that it supports asynchronous DAPS capability. Although statements that do not limit performance degradation are basically not adding anything to the specification that can actually be used to secure the system operation, it is nevertheless understandable from a UE designer’s perspective that they would wish to see something that gave an indication that their implementation which may cause demodulation performance degradation was allowed and 3GPP compliant, although it does not really help from their perspective either, because if the degradation is so severe that async DAPS does not work properly (i.e. the spirit of receiving source and target cell concurrently is not achieved) then such a product will not be usefully supporting the feature, and there is no information in the spec for the UE designer which gives them an indication of the extent to which they need to mitigate AGC switching impact to usefully support the feature.
So although the statement that performance degradation may occur is not really useful to either a UE or a network implementation engineer, still the motivation to introduce it can be understood. We propose to replace the editors note with a note which says
Proposal 1 : During  async intra-frequency DAPS handover and async intra-band inter-frequency DAPS handover, interruptions may occur depending on UE implementation. The duration and frequency of occurrence of such interruptions is not specified



Conclusions
In this contribution we discuss the editors note in DAPS handover requirements and make the following proposal:
Proposal 1 : During  async intra-frequency DAPS handover and async intra-band inter-frequency DAPS handover, interruptions may occur depending on UE implementation. The duration and frequency of occurrence of such interruptions is not specified
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