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1. Introduction
During the RAN4#106 meeting discussion, the MTTD for multi-DCI multi-TRP with two TAs has been and no conclusion has been reached yet. Furthermore, the other open issues has been raised and captured in the WF [1]. In this paper, we give further discussion on this topic.
2. Discussion
For the agreements on the new MTTD/MRTD requirements, the agreements are captured as below:
Issue 1-1-1: In general, whether to define new MTTD/MRTD requirements?
Agreement: 
· Specify new MTTD/MRTD requirements for multi-DCI multi-TRP operation with 2 TAs, capture all the agreements related.

Issue 1-1-2: How to specify new MRTD requirements for UE not supporting RTD>CP?
Agreement: 
· For UE not supporting RTD>CP MRTD = CP

Issue 1-1-3: What is the assumption on M1/M2 for MTTD for UE not capable of supporting RTD>CP?
· Proposals
· Option 1: M1=M2=0 (Apple, MediaTek, vivo)
· Option 1a: in both FR1 and FR2, for both intra-cell and inter-cell multi-TRP, the MTTD between multiple TRPs can be assumed within a CP length as baseline. (Apple)
· Option 2: The MTTD between multiple TRPs can be defined as (CP + 1.6µs) for FR1 and (CP + 0.5µs) for FR2, e.g. M1=1.6us and M2=0.5 us. (Nokia, Xiaomi, Samsung, Huawei, Ericsson, Qualcomm)

The MTTD requirement has been agreed as following:

	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	CP+M1

	FR2-1
	CP+M2


For detail M1 and M2 values for the MTTD requirement, the agreement for UE capable of larger than CP RTD with the inter-band CA requirement as MTTD and MRTD requirement to be 34.6/33us for FR1 and 8.5/8us for FR2, the difference will be 1.6us and 0.5us for FR1 and FR2 respectively. In this case, for FR1 and FR2, the difference of MRTD and MTTD requirement with 1.6us and 0.5us can be reused.
Proposal 1: Use the 1.6us for M1 and 0.5us for M2.
For the m-DCI m-TRP with two TAs, the partially overlapped scenario has been discussed and it is also related to the TDM based uplink transmission, the issues are captured as below:
Issue 1-1-6: For multi-DCI multi-TRP with two TAs, whether to consider the case of two UL transmissions associated with two TAs are partially overlapped?
· Proposals
· Option 1: RAN4 need to study the following two aspects: (Huawei)
· Whether or when partially overlapped UL transmissions with different TAs is allowed.
· How to handle overlapping part between two UL transmissions associated with two TAs if not allowed.
· Option 2: From RAN4 RRM perspective, for TDM based multi-DCI uplink transmission in one component carrier, considering the worst case, the minimal separation between the two UL transmissions associated with two TAs should not be less than the transient period specified in RF specs. Overlapping between UL transmission is not allowed. (vivo) 

Issue 1-1-7: Whether to consider transient period between 2 UL signals with 2 different TAs for MRTD and MTTD requirements?
· Proposals
· Option 1: Not to consider the transient period for MRTD and MTTD requirement. (Xiaomi, Samsung, Huawei)
· Option 1a: There is no need to define the transient period for uplink timing adjustment operation. For UE not capable of supporting RTD>CP, the performance degradation is expected for the first symbol of the first slot after the switching between two UL signals with different TAs, when the timing difference between the two UL signals exceeds the CP length of UL SCS for data. (Huawei)

Issue 1-1-8: Whether scheduling restriction should be considered for multi-DCI uplink transmissions in TDM manner?
· Proposals
· Option 1: Yes, specify scheduling restriction. (Xiaomi, Samsung)
· Option 2: No

For the two TA scenario, the UL transmission overlap can be illustrated in below figure 1 and figure 2 respectively:
[image: ]
Figure 1 No overlap of UL1 slot n and UL2 slot n+1
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Figure 2 No overlap of UL1 slot n and UL2 slot n+1
For the UE who cannot transmit to TRP1 and TRP2 simultaneously, then the TDM manner should be applied to the UL1 and UL2. In this case, a switching will occur from UL1 to UL2 which is shown as in figure 1 and figure 2. A UE TX switching capability has been introduced during the uplink TX switching discussion while currently this two UL switching can refer to those similar discussion when counting the switching time. When counting such switching time, we can further analyse the figure 1 and 2 respectively.
For figure 1 scenario, there is no overlap of UL1 slot n and UL2 slot n+1, ΔT=RTD+TTA1-TTA2, when counting the switching time as Ts, then below different cases can be discussed:
1, Ts<ΔT, the whole switching can be finished within the ΔT time and hence no influence of the transmission.
2, ΔT <Ts<ΔT+CP2，CP2 is the CP time of the UL2. In this case the ΔT together with CP2 can cover the switching time and hence no influence of the transmission.
3, ΔT +CP2<Ts，since the ΔT together with CP2 cannot cover the switching time, this case the scheduling restriction should be introduced.
Observation 1: For different switching time capability, different requirement might apply. 
For figure 2 scenario, there is already overlap of UL1 slot n and UL2 slot n+1, ΔT=RTD-TTA1+TTA2, when counting the switching time as Ts, then below different cases can also be discussed:
1, ΔT+Ts<CP2，CP2 is the CP time of the UL2. In this case the CP2 can cover the switching time plus the overlap time, and hence no influence of the transmission.
2, ΔT+Ts>CP2，since the CP2 cannot cover the switching time and overlap time, this case the scheduling restriction should be introduced.
From the above observation and analysis, it can be seen that the scheduling restriction is needed.
Proposal 2: Scheduling restriction is needed in specific scenarios for TDM UL two TA cases.
How to introduce such scheduling restriction might need to wait to see the switching time discussion in the RF section.
Proposal 3: Wait to see the switching time discussion in the RF section of the switching time.
3	Conclusions
In this paper, we give further discussion on 2 TA MIMO issue, the observations and proposals are captured as below:
Proposal 1: Use the 1.6us for M1 and 0.5us for M2.
Observation 1: For different switching time capability, different requirement might apply. 
Proposal 2: Scheduling restriction is needed in specific scenarios for TDM UL two TA cases.
Proposal 3: Wait to see the switching time discussion in the RF section of the switching time.
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