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1. Introduction
In RAN plenary 98 meeting, a revised WID[1] for Rel-18 was approved to further clarify the scope of the  simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier. The main update is to remove the sub bullet related with L3 measurement delay and put the L3 measurement related aspects into the NOTEs. The objective in the revised WID is as follows:
	· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO
· Enhanced RF requirements:
· Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
· The legacy spherical coverage requirement for reception from a single direction will be kept
· PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized
· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier
· Enhanced RRM requirements:
· The following requirements should be studied and specified if necessary:
· L1-RSRP measurement delay
· L3 measurement delay (both cell detection delay and measurement period can be considered)
· The starting point is the enhancements related to L1-RSRP measurement enhancements
· RLM and BFD/CBD requirements
· Scheduling/measurement restrictions
· TCI state switching delay with dual TCI
· Receive timing difference between different directions (different QCL Type D RSs)

NOTEs:
· The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.
· The work on L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded.
· Further check in RAN #100 whether to include other L3 measurement related aspects and objectives subject to RAN4 progress.


In last RAN4 meeting, RAN4 has spread extensive discussion around the scope, scenarios and capabilities of simultaneous multi-panel/multi-beam reception while regarding to the issue of receiving time difference between different directions, still not any progress. So in this document, we provide some further discussion around this issue. 
2. Discussion
After the discussion in last meeting, the following options were summarized in [2]:
	· 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


We can classify all options into three categories:
· Option 1: The Receive time difference is not larger than CP. 
· Option 2: The Receive time difference can be not larger than CP under some condition and can be larger than CP under other condition.
· Option 3: Option 1 is baseline assumption and can be further identified in RAN 1.
Firstly the case of receiving timing difference within CP should be mainly considered for simultaneous multiple reception from different directions. During the FeMIMO discussion in Rel-17, for both intra-cell and inter-cell cases, the condition of receiving timing difference within CP is always assumed. 
Proposal 1: The case of receiving timing difference within CP should be baseline for simultaneous multiple reception from different directions.
The controversy is whether to support the case of receiving timing difference beyond CP in this WI. In our opinion, which is closely related with the supported scenario. 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.  
Proposal 2: If inter-cell mTRP is decided to be included in this WI, then the possibility of the receiving timing difference larger than CP exists. 
Proposal 3: 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.
Further more, considering the determination of receiving timing difference, which includes BS TAE and propagation delay difference. So the total receiving timing difference can be seen as a trade-off between BS TAE and propagation delay difference. If we aim to control the total value within CP and support the inter-cell scenario at the same time, then smaller BS TAE should be guaranteed.
Proposal 4: 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.
3. Conclusion
In this contribution, we have the following proposals around the receiving time difference between multiple panels for simultaneous DL reception from different directions:
Proposal 1: The case of receiving timing difference within CP should be baseline for simultaneous multiple reception from different directions.
Proposal 2: If inter-cell mTRP is decided to be included in this WI, then the possibility of the receiving timing difference larger than CP exists. 
Proposal 3: 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.
Proposal 4: 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.
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