Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #100-e	R4-2113473
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, 16 August – 27 August 2021

Agenda Item:	6.1.5.1.1
Source:	Ericsson
Title:	MRTD/MTTD requirements for Rel-16 multi-TRP transmission scheme
Document for:	Discussion
1	Introduction
RAN4 has discussed the applicability of MRTD/MTTD requirements for multi-TRP transmission schemes and the chair noted the following agreement in RAN4#99-e after the discussion of WF [1]. 
Agreement: Further clarify MRTD/MTTD requirements applicability for multi-TRP and single TRP case. FFS whether and how to capture this in RAN4 specification.
This contribution our view on the applicability of MRTD/MTTD requirements for multi-TRP transmission schemes.
2	Discussion
RAN4 introduced MTTD requirements in Rel-11 LTE. The motivation was to clarify the UE behavior when it is reached to the maximum timing difference between 2 UL carriers in the case of inter-band non-contiguous CA. Since the UE transmission timing is associated with the reception timing at UE Rx antennas, RAN4 also defined the maximum reception timing difference between two DL carriers. We should note it was Rel-12 Dual Connectivity WI when RAN4 introduce the MRTD requirements.
In the initial version of CR to introduce MTTD requirements [2], RAN4 set 30.26 µs and 32.47µs for MRTD and MTTD between two carriers, respectively. MRTD is derived from TAE + Δpropagation, where TAE is the largest transmission timing difference between any two signals at the BS transmitter antenna port(s), according to TS36.104/38.104. Δpropagation is the propagation delay difference caused by Tx antenna location. For example, Δpropagation can be set to 0 if two antennas are deployed at the same location (‘co-located’), and Δpropagation is same regardless of LTE or NR. 
If we look the BS TAE requirements in TS38.104 6.5.3, TAE (for conducted BS-type) is defined as follows: 
· For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
· For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
· For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
· For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs
Since Rel-16 eMIMO did not impact to BS RF requirements, the existing BS TAE requirements above are applicable for multi-TRxP transmission. We should note that RAN1 have already agreed UE may assume received DL transmission from multiple TRP within a CP in FR1 and FR2 for Rel-17 inter-cell multi-TRP transmission, and RAN1 have also noted that they do not intend to ask RAN4 to tighten network synchronization requirements.
Observation 1: MRTD/MTTD requirements specified in TS36.133/TS38.133 are the reception/transmission timing difference requirements between two carriers. This is applicable to any transmission schemes with or without MIMO. 
Observation 2: The existing eNB/gNB transmission timing error (TAE) requirements are applicable for multi-TRxP transmission schemes.
We should also emphasize that Multi-TRxP transmission is not supported only by NR. 3GPP has defined multi-TRxP transmission in Rel-11 LTE with the DL CoMP WI, where 3GPP defined QCL types A and B. According to TS36.213 7.1.10, UE may assume CSI-RS resources and DMRS ports are quasi co-located with respect to Doppler shift, Doppler spread, average delay, and delay spread, if it is configured with QCL Type B. This means eNB can perform the dynamic point selection between two transmission points (TPs) by PDSCH RE Mapping and Quasi-Co-Location Indicator in DCI format 2D.
Moreover, 3GPP defined QCL Type C in Rel-15 FeCoMP, where UE may assume CSI-RS resources and DMRS ports associated with each PDSCH codeword are quasi co-located with respect to Doppler shift, Doppler spread, average delay, and delay spread. The QCL Type C allows to transmit two sets of MIMO layers from two TPs simultaneously. Rel-15 FeCoMP also enhanced the DCI format 2D to support indication of up to two reference signals set, which allows the non-coherent joint transmission from two TPs. We can say the transmission schemes supported by LTE (Fe)CoMP are very similar to the multi-TRxP transmission schemes introduced in Rel-16 NR eMIMO. 
Although Rel-15 LTE introduced the multi-TRxP transmission schemes similar to Rel-16 NR, RAN4 did not add any clarification for MRTD/MTTD requirements in LTE RRM. In our understanding this means the existing LTE MRTD/MTTD requirements are applicable for LTE (Fe)CoMP features.
Observation 3: Although 3GPP has already introduced the multi-TRxP transmission schemes such as dynamic point selection and non-coherent joint transmission in Rel-15 LTE, RAN4 did not specify any clarification for LTE MRTD/MTTD requirements due to the LTE (Fe)CoMP features.
We don’t think any clarification is necessary for MRTD/MTTD requirements due to the NR multi-TRxP transmission schemes also. Another concern for the applicability rule is that it causes misunderstanding whether the MRTD/MTTD requirements applies generally or only applies to the specific configuration.
Proposal: No need to add the applicability of MRTD/MTTD requirements for multi-TRxP transmission.
3	Summary
Observation 1: MRTD/MTTD requirements specified in TS36.133/TS38.133 are the reception/transmission timing difference requirements between two carriers. This is applicable to any transmission schemes with or without MIMO. 
Observation 2: The existing eNB/gNB transmission timing error (TAE) requirements are applicable for multi-TRxP transmission schemes.
Observation 3: Although 3GPP has already introduced the multi-TRxP transmission schemes such as dynamic point selection and non-coherent joint transmission in Rel-15 LTE, RAN4 did not specify any clarification for LTE MRTD/MTTD requirements due to the LTE (Fe)CoMP features.
Proposal: No need to add the applicability of MRTD/MTTD requirements for multi-TRxP transmission.
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