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1	Introduction
RAN4#95-e discussed the MRTD/MTTD requirements for multi-TRP deployment [1]. RAN4 discussed whether the existing MTTD/MRTD requirements are impacted due to eMIMO WI.
	“Co-located deployment assumption” and its impact on multi-TRxP transmission
· FFS whether or not “co-located deployment” in intra-band EN-DC and intra-band FR1 CA MRTD requirement needs to be revised to enable multi-TRxP transmission on NR cells. 
· FFS the reference timing of each multi-TRxP enabled carrier to find MRTD/MTTD in EN-DC scenarios.



We discuss our view on the MRTD/MTTD requirements for multi-TRP deployment for MIMO+CA and MIMO+DC. 
2	Discussion
2.1	MRTD/MTTD for CA + MIMO and EN-DC + MIMO
Figure 1 illustrates the scenario RAN4 discussed so far. Maximum Transmission Timing Difference (MTTD) specifies the maximum transmission timing difference between two carriers, Carrier 0 and Carrier 1 in Figure 1. Maximum Receive Timing Difference (MRTD) specifies the maximum receive timing difference between two carriers, e.g. Carrier 0 and Carrier 1 in Figure 1 . 
According to TS38.133, MTTD requirements between LTE PCell and NR PSCell for intra-band EN-DC apply to the co-located deployment. Similar to MTTD, MRTD requirements between LTE PCell and NR PSCell for intra-band EN-DC and MRTD requirements between two carriers for intra-band NR CA apply to the co-located deployment. 
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[bookmark: _Ref46862418]Figure 1	MTTD/MRTD for MIMO+CA and MIMO+DC

As we discussed in RAN4#95-e, RAN plenary has already concluded the antenna deployment assumption for MIMO and Tx diversity to reply to LS from ITU-T [3]:
	RAN thanks ITU-T Study Group 15 for their LS/r on the initiation of work to support IMT-2020/5G in the Transport Network. In that document, ITU-T SG15 asked if it is correct to expect that in the case of MIMO or Tx diversity transmissions, and intra-band contiguous carrier aggregation, that the antennas typically be co-located (same site).
In 3GPP RAN, the above-mentioned features are specified to be applied intra-gNB, where the gNB is a logical node. A gNB is then typically implemented within a “base station” that is deployed at a “site”. Although base station antennas of the same “site” can be deployed at different locations within that site, e.g. different corners of a roof, it is correct to assume that the distribution of the reference timing signal would not be required between sites; an intra-site timing distribution would suffice.



In our understanding, 3GPP can assume antennas are ‘co-located’ in the case of MIMO, Tx diversity or intra-band contiguous CA, even the antennas can be deployed at different locations within the site. Since the MTTD/MRTD for intra-band EN-DC and MRTD for intra-band NR CA applies to the co-location deployment, these requirements are also applicable also when MIMO is applied. 
Observation 1: MRTD specifies the maximum receive timing difference between two carriers (i.e., carrier 0 and carrier 1 in Figure 1) regardless of MIMO or Tx diversity (i.e., TX0 and Tx1 in Figure 1).
Observation 2: The exiting MTTD/MRTD requirements for intra-band EN-DC is applicable also when MIMO is applied.
Observation 3: The exiting MRTD requirements for intra-band NR CA is applicable also when MIMO is applied.

2.1	Multi-TRP transmission
One of the objectives in Rel-16 eMIMO WI is the enhancement of multi-TRP/panel transmission [2]. 
	Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Multi-TRP techniques for URLLC requirements are included in this WI



In this WI, RAN1 has introduced several transmission schemes, e.g., multi-DCI based SDM transmission scheme or single-DCI based SDM/FDM/TDM transmission schemes, with the assumption that two transmission points (TRxP) are deployed in the different location. 
RAN1 also assumed the ideal backhaul and non-ideal backhaul scenarios. For the ideal backhaul scenario, SFN (single frequency network) transmission based on Rel-15 from multiple TRxPs with single TCI state is assumed and therefore single DCI can schedule PDSCH transmitted from multiple TRxPs. For the non-ideal backhaul scenario, on the other hand, the network transmits multiple DCI per TRxP, which schedule PDSCH independently. Regardless of the ideal or non-ideal backhaul, it is important to emphasize that RAN1#95 agreed:
	· Note that for the sake of discussion, the UE may assume that the UE may receive DL transmission from multiple TRP within a CP with single/multiple FFT windows. Companies are encouraged to clarify time/frequency synchronization assumptions for proposed multi-TRP/panel DL transmission.


This means the received signal timing difference between two transmission points should not exceed the received signal timing difference between antenna ports assumed for MIMO or Tx diversity assumed in Rel-15 NR.
Because of this agreements, RAN1/RAN2 had not introduced terminology ‘multi-TRP transmission’ in the specification. Because of no definition of multi-TRP transmission, RAN4 should also assume the ‘multi-TRP transmission’ discussed in Rel-16 eMIMO WI should be same as MIMO or Tx diversity in Rel-15. Therefore RAN4 does not need to discuss the existing MTTD/MRTD requirements for intra-band NE-DC and MRTD requirements for FR1 intra-band NR CA due to ‘multi-TRP transmission’ discussed in Rel-16 eMIMO WI. 
Observation 4: Multi-TRP transmission is not formally defined in eMIMO WI.
Observation 5: RAN1/RAN2 does not introduce ‘multi-TRP transmission’ or ‘multi-TxRP transmission’ for eMIMO WI because it is basically same as MIMO. 
Proposal: RAN4 does not change the existing MRTD/MTTD requirements due to ‘multi-TRP/Panel transmission’ in eMIMO WI.
3	Summary
Observation 1: MRTD specifies the maximum receive timing difference between two carriers (i.e., carrier 0 and carrier 1 in Figure 1) regardless of MIMO or Tx diversity (i.e., TX0 and Tx1 in Figure 1).
Observation 2: The exiting MTTD/MRTD requirements for intra-band EN-DC is applicable also when MIMO is applied.
Observation 3: The exiting MRTD requirements for intra-band NR CA is applicable also when MIMO is applied.
Observation 4: Multi-TRP transmission is not formally defined in eMIMO WI.
Observation 5: RAN1/RAN2 does not introduce ‘multi-TRP transmission’ or ‘multi-TxRP transmission’ for eMIMO WI because it is basically same as MIMO. 
Proposal: RAN4 does not change the existing MRTD/MTTD requirements due to ‘multi-TRP/Panel transmission’ in eMIMO WI.
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