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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#107 meeting, there were proposals on receive timing difference for FR2 multi-Rx chain DL reception. The open issues were captured in the WF [1]. 
In this contribution, we further provide our views on receive timing difference for FR2 multi-Rx chain DL reception.
2. Discussion
Issue 3-1-1: Whether to consider RTD larger than CP in multi-RX WI
	· Proposal 1: Do not consider MRTD > CP in this WI until MIMO evo has some conclusion could be considered in the scope of R18 Multi-RX.
· Proposal 2: Define requirements for RTD>CP with optional UE capability for FR2 multi-Rx.
· Requirement enhancement under discussion are also applies to RTD>CP, and specific requirements can be discussed when necessary
· Proposal 2a: For intra cell multi–RX FR2 MRTD > CP, assume MRTD or 8 µs and MTTD or 8.5 µs, for a capable UE.
· Proposal 3: 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.



Issue 3-1-2: Others 
	· Proposal 1: For mTRP GBBR, UE should select Beam pair RSs that have relative receive time difference not exceeding the UE supported maximum receive time difference
· Proposal 2: There is expected to be impact on beam pair selection due to different MRTD. Detailed analysis should be discussed when RAN4 makes a decision on whether to support MRTD > CP case.  
· Proposal 3: To consider MRTD larger than CP, there are many issues related to standards impact to consider, besides the UE implementation impact:
•	The value of MRTD in the network
•	UE capability
•	Scheduling restriction
•	Support of 4-layer MIMO
•	How can the UE know the actual MRTD in the network?


In the previous meeting, it was agreed to define RRM requirements for multi-Rx DL reception for MRTD < CP and FFS whether to support MRTD > CP. In the last meeting, there are various proposals on this issue.
There are two types of RRM requirements defined in Rel-18 multi-Rx WI. One is for supporting 4-layer MIMO in FR2. The other one is for enabling multi-Rx reception capability for L1 measurements by reducing delay, relaxing(enhancing) measurement restriction/scheduling restriction.
For supporting 4-layer MIMO, s-DCI based SDM scheme and m-DCI based full overlapping scheme should be used with joint processing. In this case, the receive timing difference should be with CP. Otherwise, there could be significant performance degradation. For other s-DCI and m-DCI based schemes, non-joint processing should be assumed. In this case, it could be feasible for UE to support receive timing different larger than CP with the increase of UE implementation complexity and cost.
For requirements for enabling multi-Rx reception capability for L1 measurements, the receive timing difference could be larger than CP if UE supports independent timing tracking for the two signals from different directions.
Observation 1: The receive timing difference between two TRPs could be larger than CP except for 4-layer MIMO with joint processing.

If receive timing difference larger than CP is supported for multi-TRP operation, then independent timing tracking is required for the UE. Since the UE knows the timing difference, correct UE behavior can be expected. However, it is not clear how UE performs T/F tracking for all the cases. The UE should know it is under multi-TRP operation and TRP specific reference signals are configured. Group-based beam reporting could be used for this purpose. However, it seems continuous group-based beam reporting needs to be configured, which may not be always necessary.
Observation 2: Group-based beam reporting should always be configured for the indication of multi-TRP operation if receive timing different larger than CP is supported.

So, the receive timing difference has to be within CP for supporting 4-layer MIMO with joint processing. It would be main use case for Rel-18 WI as the demodulation performance requirements are mainly specified for the two cases. For other cases, it can work for receive timing difference within CP though it may put some restriction to NW deployment.
In [2], it was analyzed that if receive timing difference is within CP then TRP displacement is from 350m to 88m for 60kHz, 120kHz and 240kHz SCS, respectively. In our understanding, such TRP displacement would already be enough for FR2 with corresponding SCS. The limitation is not so obvious considering typical multi-TRP use case.
Thus, it would be reasonable to support receive timing difference within CP in Rel-18. Whether receive timing difference larger than CP should be supported can be discussed in Rel-19 when additional multi-TRP operation use cases are considered.
Proposal 1: Whether UE should support receive timing difference larger than CP can be part of the scope for Rel-19 multi-Rx enhancement.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we provided views on receive timing difference for NR FR2 multi-Rx chain DL reception. Following proposals are present.
Proposal 1: Whether UE should support receive timing difference larger than CP can be part of the scope for Rel-19 multi-Rx enhancement.
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