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1	Introduction 
At RAN4 meeting#105, receive timing difference between different directions was discussed [1]. However, there was no conclusion. In this contribution, we continue to share our views. 
2	Discussion
At the last meeting, a number of options were discussed, as summarized in [1]:  

Issue 2-1-1: Receive timing difference
· Proposals
· Option 1a (Apple): 
· The receive timing difference between different directions, which is applicable to simultaneous data reception, simultaneous L1 measurements, and possibly simultaneous data reception and L1 measurements, is within CP in R18.
· Option 1b (Qualcomm, MTK): 
· Receive time difference for configured different QCL Type D RSs is not larger than CP.
· Option 1c (Xiaomi): 
· The RTD for multi-TRP will be kept within CP for both intra-cell and inter-cell case.
· Option 1d (OPPO): 
· The RTD between different panels is at least within one CP.
· Option 2a (Intel):
· For intra-cell mTRP, don’t define requirement when timing offset is larger than CP.
· For inter-cell mTRP, further discuss whether to define requirements with timing difference larger than CP.
· Option 2b (Huawei):
· RAN4 to consider defining requirements with timing difference larger than CP, and the applicable scenario needs further investigation in terms of sDCI/mDCI, intra-cell/inter-cell and combinations of receiving signals.
· Option 2c (Samsung):
· RAN4 to discuss whether to define requirements with timing difference larger than CP depending on progress of RRM requirements
· Option 2d (vivo): 
· Receive timing difference for configured different QCL Type D RSs for L1 measurement is within CP.
· Option 2e (ZTE): 
· The case of receiving timing difference within CP should be baseline for simultaneous multiple reception from different directions.
· If inter-cell mTRP is decided to be included in this WI, then the possibility of the receiving timing difference larger than CP exists.
· From the perspective of UE architecture, based on the assumption of independent RF chain and BB for multi-panel case, not applying any restriction on receiving timing difference is feasible.
· The total receiving timing difference can be seen as a trade-off between BS TAE and propagation delay difference. So as to control the total value, then smaller BS TAE should be guaranteed if not restrict the deployment of inter-cell scenario.
· Option 2f (Nokia): 
· For multi-RX multi-DCI multi-TRP operation, follow the agreements in the MIMO_evo_DL_UL WI: propagation delay difference is within CP as baseline, and propagation delay difference larger than CP is supported as optional UE capability
· Option 2g (Ericsson): 
· Start with receive time differences between any configured different QCL Type D RSs is not larger than CP.
· FFS whether to define requirements with timing difference larger than CP.
· If we define cases where ∆τ > CP then we define a total MRTD budget, where 
∆τ = TAE + ∆propagation and ∆τ < MRTD. This way TAE and ∆propagation can be balanced as terms, within the total MRTD budget.
· Option 3 (LGE): 
· In this WI, the baseline assumption for RRM requirements should be that receive time difference is within CP, and it should be also discussed in RAN1 if RAN4 considers receive time difference larger than CP
· Recommended WF
· Needs further discussion.

It is worthwhile to discuss the following aspects.

Scope of this R18 WI

As we understand, this WI is to specify requirements for UEs with simultaneous DL reception from different directions with different QCL TypeD RSs for multi-TRP/multi-panel scenarios/features specified in RAN1 in R16 and R17. In R16, the RAN1 assumption for a UE to support the UE capability “simultaneousReceptionDiffTypeD-r16” is the Rx timing difference for the two DL signals should be within CP. In R17, RAN1 kept the same assumption for inter-cell mTRP.

Another evidence can be seen in the description of R16 UE capability “multiDCI-MultiTRP-r16” in 38.806, there is a note as below:

“NOTE 1: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a Cyclic Prefix.”

Similarly, in RAN4 discussion of Rel-16 eMIMO mTRP and Rel-17 inter-cell mTRP, the assumption is that signals (i.e., 2 PDSCHs QCLed to different SSB/TRS) arrive at UE within CP. Therefore, we should continue to follow the RAN1 and RAN4 assumptions in this WI.

It is also noted that in the RAN1-led R18 NR MIMO WI, two TAs are being discussed. Therefore, discussing the case where receive timing difference is larger than CP is not in the scope of this WI.

Observation 1: Discussing the case where receive timing difference is larger than CP is not in the scope of this WI.

UE implementation complexity

It is important to note that the RAN1 and RAN4 assumptions were made by considering both impact on UE complexity and UE reception performance. On UE complexity, if there is no good time synchronizations between two different TRPs, the UE needs to maintain separate time tracking for each TRP. And if the UE needs to measure more TRPs, for instance up to 8 TRPs can be configured to the UE for measuring L1-RSRP, the complexity would be very high. Furthermore, the UE would have to support two FFT operations. On UE performance, if the receive timing difference between different directions is not within CP, there is ICI between tones from different TRPs, which will degrade UE demodulation performance.

Comparison with CA 

There was comparison with CA, since MRTD requirement for FR2-1 inter-band NR CA is 8us assuming UE is capable of independent beam management. We would like to point out the current R18 WI is focused on single CC where the UE needs to receive two AoAs simultaneously. Also, as mentioned above, the UE may need to maintain timing for up to 8 TRPs, i.e., 8 timing tracking loops vs. two for CA, which means much higher processing requirement.

On Option 4 (Tentative agreement in GTW), there are two points to be discussed:
· In our understanding, the receiving timing difference is applicable to simultaneous data reception, simultaneous L1 measurements, and possibly simultaneous data reception and L1 measurements. It does not apply to L3 measurements.
· The sub-bullet “Receive time differences between any configured different QCL Type D RSs is not larger than CP” is not clear as QCL Type D RSs can be transmitted in a TDM manner. 

Proposal 1: The receive timing difference between different directions, which is applicable to simultaneous data reception, simultaneous L1 measurements, and possibly simultaneous data reception and L1 measurements, is within CP in R18.
To move forward, it should be OK to discuss if UE support of receive timing difference larger than CP should be part of R19 when RAN starts to discuss the R19 RAN4 package. 
Proposal 2: Whether UE should support receive timing difference larger than CP as an optional capability can be part of R19 scope discussion when RAN starts to discuss the R19 RAN4 package.

3	Conclusions
In this contribution, we make the following proposals.
Observation 1: Discussing the case where receive timing difference is larger than CP is not in the scope of this WI.
Proposal 1: The receive timing difference between different directions, which is applicable to simultaneous data reception, simultaneous L1 measurements, and possibly simultaneous data reception and L1 measurements, is within CP in R18.
Proposal 2: Whether UE should support receive timing difference larger than CP as an optional capability can be part of R19 scope discussion when RAN starts to discuss the R19 RAN4 package.
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