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1	Introduction
For eMIMO maintenance, an issue of MRTD requirement for Multi-TRxP scenario is heatedly disputed among companies. In the RAN4#97e meeting, Apple [1] proposed that explicitly defining the MRTD requirement for multi-TRxPs that "The signals from different TRPs are received within CP". RAN4 could not reach consensus during the following meetings.
In the last meeting RAN4#99e, session chair asked RAN4 to discuss on how to capture requirement applicability for multi-TRP scenario.
	Agreement: Further clarify MRTD/MTTD requirements applicability for multi-TRP and single TRP case. FFS whether and how to capture this in RAN4 specification.


And in RAN4#100e, two possible options for the clarification are proposed[3]:
	Clarification on applicability of MRTD/MTTD requirements for Multi-TRxP
Agreements:
· Add a clarification on MRTD applicability to multi-TRxP scenario into RAN4 specification
· Option 2a: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and the closest slot timing boundary of another carrier in NR carrier aggregation; and if UE receives multiple PDSCHs within one of any of the two carriers, the UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of two PDSCHs from respective carriers.
· Option 2b: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and the closest slot timing boundary of another carrier in NR carrier aggregation; and if a UE is configured to receive multiple PDSCH from different TRP on the same carrier,  the UE shall be capable of handling a relative timing difference between any one of the slot timing boundaries of any one carrier with multiple PDSCH and the closest slot timing boundary of another carrier in NR carrier aggregation.
· Other options are not precluded




Thus in this contribution, we would like to discuss on the R16 MRTD requirement for Multi-TRxP scenario based on previous conclusion.
2 Discussion
According to latest R16 RRM spec [2], the current status of MRTD requirement is:
1. The definition of MRTD requirement is “A UE shall be capable of handling a relative receive timing difference between timing boundary of transmission slots on different cells.”
2. Two MRTD requirements of NR CA are specified in TS38.133 for "co-located deployment intra-band non-contiguous NR carrier aggregation" and "inter-band NR carrier aggregation" (section 7.6.4).
3. In TS38.133 MRTD requirements, no multi-TRPs related wording is mentioned.

Observation 1: MRTD requirement is the timing differences between two different cells in CA or DC case.

So it is clear that the MRTD requirement is defined for inter-cells, not for multi-TRxPs. But if one or some of cells is in multi-TRxP scenario, at first look it seems not clear for the case in current spec. Thus some companies would like to add an applicability rule for MRTD requirement for multi-TRxP scenario. 
Generally speaking, for multi-TRxP case, UE will be configured with either single-DCI or multi-DCI for receiving multi PDSCHs from more than 1 TRP. The current MRTD requirement in the 38.133 does not specify whether the cell is in multi-TRxP case or not. In fact, either UE is in single-DCI based multi-TRxP (according to RAN1 spec, indicated either by “configured by higher layer parameter repetitionScheme + indicated with two TCI states in a codepoint of the DCI” or “configured by the higher layer parameter repetitionNumber + twoTCI states in a codepoint of the DCI”) or in multi-DCI based multi-TRxP (configured with multiple CORESET pools), it has nothing to do with MRTD requirement. The current spec is applicable for either case, in multi-TRP or not. Even without clarification for multi-TRxP, the MRTD requirement still works for either case. But for the purpose of clarification, we may explicitly indicate the multi-TRxP case.

Observation 2: Current MRTD requirement works for multi-TRxP case; and for the purpose of clearer spec, explicitly clarification for applicability may be added. 

Based on our analysis, the current wording of requirement do not need to change. If adding applicability section for multi-TRP transmission, it may cause misunderstanding the MRTD requirements only applies to the specific situation. For example, in the last meeting, the applicability rule is adding such as 
	Unless explicitly stated otherwise the Maximum Receive Timing Difference (MRTD) requirements in clauses 7.6.3 and 7.6.4 are applicable to:


If someones did not involve in the RAN4 standardization, they may think the MRTD only be applied to the multi-TRxP case. Also, we do not have any precedent to add an applicability rule for an already included case. 
However, during the past meetings, some companies insisted on clarifying MRTD applicability for multi-TRxP and single-TRxP case. Actually, RAN4 has discussed this topic during the previous meeting. At that time, our conclusion is do not need to change current spec and keep it as is. The following meeting agreements are copied from previous Chairman Notes and listed here.
	Agreements in previous meeting concerning MRTD multi-TRxP:
· For FR1 Intra-band CA, RRM MRTD requirement impact due to enabling multi-TRxP transmission in Rel-16, RAN4 apply the same conclusion as intra-band EN-DC. 
· It is RAN4 common understanding that MRTD/MTTD requirements in clauses 7.5.3, 7.6.3 and 7.6.4 is sufficient for support the deployment with multi-DCI based and single-DCI based multi-TRxP transmission.
· For Rel-16 eMIMO multi-TRxP transmission, no RRM core requirement impact identified on MRTD/MTTD values specified in Rel-15.
· UE may assume that all signals from multi-TRxPs of the same serving cell will be received within CP in intra-band contiguous CA scenarios.
· For multi-TRxP transmissions, RAN4 shall not to specify how UE to determine the reference timing of which TRxP is used for defining MRTD/MTTD requirements in intra-band EN-DC/CA.



Form these meeting agreement, we could see RAN4 has experienced intensive discussions regarding to MRTD requirement in multi-TRxP case. 

Observation 3: RAN4 has experienced intensive discussions on MRTD requirement in multi-TRxP case during the core requirement discussion and drew conclusions in meeting agreements.

Thus, for safety, one way is to include a description for multi-TRxP in the introduction section of MRTD requirement. No change in current requirement and do not case the ambiguity.

Proposal 1: For safety, adding a description for multi-TRxP case in the introduction section of current spec of MRTD requirement is good enough for the clarification.

Now that some companies want to clarify the multi-TRxP case for MRTD requirement, one way is to apply the previous meeting agreement to update the current spec. So we could also imply previous meeting agreements to the current spec to indicate multi-TRxP case is applicable for MRTD requirement, avoiding ambiguities and minimizing the impact on spec. For UEs in multi-TRxP case, they may receive multiple PDSCHs during the communication. Therefore, in the spec UE receiving multiple PDSCHs could standard for multi-TRxP case. Another question is which TRP is used as the reference timing for MRTD. In previous meeting agreement, it reached the agreement that do not specify the timing reference TRxP. Thus, we could use the closest timing boundary of the slots from different cells.

Proposal 2: In the light of previous meeting agreement update the current spec for clarifying multi-TRxP case: UE receiving multiple PDSCHs could standard for multi-TRxP case.

On this basis, we also provide a company draft CR [4] to see if the revision can be acceptable to companies.
3 Conclusion
In this paper, we discussed the MRTD requirement for multi-TRxP case, with following observation and proposal:
Observation 1: MRTD requirement is the timing differences between two different cells in CA or DC case.
Observation 2: Current MRTD requirement works for multi-TRxP case; and for the purpose of clearer spec, explicitly clarification for applicability may be added.
Observation 3: RAN4 has experienced intensive discussions on MRTD requirement in multi-TRxP case during the core requirement discussion and drew conclusions in meeting agreements.
Proposal 1: For safety, adding a description for multi-TRxP case in the introduction section of current spec of MRTD requirement is good enough for the clarification.
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