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1. Introduction
During the RAN4#104-e meeting the max uplink timing difference for multi-DCI multi-TRP with two TAs have been discussed and a WF was agreed with an LS sent out initially with soft answer and further discussion was agreed to be needed. Hence in this paper, we try to give further discussion on this topic.
2. Discussion
Firstly the views on current MTTD requirement and the scenarios are aligned as captured below: 
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We prefer the option 1a that with the Rel-16 eMIMO discussion, it has been already discussed and captured in the specification with certain wording as “UE is configured to receive multiple PDSCH transmission occasions from one or more QCL sources on any one of the aggregated NR carriers”. This sentence was discussed and agreed to reflect the Rel-16 eMIMO discussion results. But the background is that RAN1 has confirmed the RTD of different TRP is within CP. With that, it has been agreed that there will be no RRM requirement impact.
Observation 1: The Rel-16 eMIMO agreement on that no core RRM requirement impact on MRTD and MTTD requirements for m-TRP transmission for intra-band CA is based on the RTD is within CP which is agreed by RAN1.
Currently as RAN1 is discussing the two TAs for MIMO, the agreement that the RTD is within CP need to be further checked with RAN1. From our understanding, with the two TAs for one UE, then it means the propagation delay of the two TRP to the specific UE is quite large and certainly the within CP assumption should not be kept. 
Observation 2: With the two TA assumption, the within CP assumption should not be kept.
With the above observation, we can further discuss the maximum uplink timing difference for the UE for both intra-cell case and inter-cell case.
The current MTTD requirement has been fully discussed and listed in the last meeting discussion. The very important point is that when defining the MTTD requirement which quite depends on the MRTD requirement, indeed the propagation delay difference has played a large role on the MRTD and corresponding MTTD requirement.
Observation 3: The propagation delay difference has played a large role on the MRTD and corresponding MTTD requirement.
Hence we would like to further investigate the requirement for both intra-cell and inter-cell case considering the propagation delay difference of the two TRP. The requirement for multi-TRP for intra-cell case has been discussed and captured in WF [1] shown as below:
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As the proponent of option 3, we would like to further discuss the scenario for intra-band non-collocated deployment. Current inter-band requirement is considering 30us and 5us propagation difference with 9km and 1.5kn respectively. Similar propagation difference can be considered for intra-band non-collocated case. 
Proposal 1: The propagation difference can be considered for intra-band non-collocated case as the inter-band CA.
For the inter-cell m-TRP, we believe the similar propagation delay can be assumed. Furthermore, the current inter-band CA MTTD requirement can be reused.
Proposal 2: For inter-cell m-TRP case, the current inter-band CA MTTD requirement can be reused.
3	Conclusions
In this paper, we give further discussion on 2 TA MIMO issue, the observations and proposals are captured as below:
Observation 1: The Rel-16 eMIMO agreement on that no core RRM requirement impact on MRTD and MTTD requirements for m-TRP transmission for intra-band CA is based on the RTD is within CP which is agreed by RAN1.
Observation 2: With the two TA assumption, the within CP assumption should not be kept.
Observation 3: The propagation delay difference has played a large role on the MRTD and corresponding MTTD requirement.
Proposal 1: The propagation difference can be considered for intra-band non-collocated case as the inter-band CA.
Proposal 2: For inter-cell m-TRP case, the current inter-band CA MTTD requirement can be reused.
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Sub-topic 1-1: Align views on whether MRTD/MTTD requirements in 38.133 cover intra-cell case.

NOTE: the following terminology is used in Option 1/2/3
- MRTD/MTTD for CA, DC
- MRTD/MTTD for intra-cell MIMO (single CC and different TRP having same physical cell ID)
- MRTD/MTTD for inter-cell MIMO (single CC and different TRP having different cell ID).

e Proposals

o Option 1: The current MRTD/MTTD requirements in RAN4 only defines the time difference
limitation for different CC case, e.g. CA and DC, but not MIMO.

o Option 1a: The current MRTD/MTTD requirements in RAN4 only defines the time difference
limitation for different CC case (i.e., CA or DC). However, the requirements shall also be applicable
to the case in which “UE is configured to receive multiple PDSCH transmission occasions from one
or more QCL sources on any one of the aggregated NR carriers.”

o Option 2: The current MRTD/MTTD requirement in RAN4 cover CA, DC and intra-cell and inter-
cell MIMO.
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Sub-tepic 1-2: MTTD for multiple TRPs for intra-cell case

NOTE: the intra-cell multi-TRP operation refers to TRPs on the same CC rather than on cross CCs, where both TRPs
are associated to the serving PCL

e Proposals:

o

Option 1: the maximum uplink transmit timing difference between multiple TRPs can be assumed
within a CP length (single FFT)

Option 2: the maximum transmit timing difference depends on UE capability on number of panels
* For single UE panel, the MTTD between UL signals should be within CP.

*  For multiple UE panels, the MTTD between UL signals may be larger than CP, e.g.
MTTD for CA case.

Option 3: the maximum uplink transmission timing difference refer to the Rel-18 RAN4 intra-band
non-collocated WID defined MTTD requirement.

Option 4: RAN4 to reuse MRTD and MTTD values of inter-band CA scenario for multi-DCI and
multi-TA feature of Rel-18 MIMO.

Option 5: The maximum uplink timing difference can be assumed as:
* For FR1, not larger than CP+1.6ps
*  For FR2, not larger than CP+0.5ps

Option 6:

* For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, the
maximum TX timing difference between different carriers in CA/DC scenario that UE is
required to assumed, is specified in clause 7.5.4 of TS 38.133, and it is up to RAN 1 to
define the Tx timing difference within the single carrier.

*  For FR2 UE that is capable of simultaneous Tx from 2 different panels, RAN4 postpone
the discussion until the RTD assumption is concluded in R18 multi-Rx chain WI.




