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1. Introductions
In RAN #82 meeting, revised Rel-16 NR MIMO working item [1] was approved and the objectives of enhancements on multi-TRP/Panel transmission are as following:
· 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 RAN1 #95, the following agreements were achieved. 

Agreement
Study for URLLC reliability/robustness enhancement with multi-TRP/panel/beam, including the case of ideal backhaul

· For PDSCH/PUSCH where the same TB is transmitted including
· #1: the number of TRP/panel/beams

· #2: Configuration/indication mechanism of TB repetition

· Other enhancements are not excluded.

· For PDCCH/PUCCH

· #1: the number of TRP/panel/beams

· #2: Repetition/Diversity of DCI/UCI
· Other enhancements are not excluded.
FFS: Non-ideal backhaul case
In this paper we analyze the pros and cons of different approaches and elaborate our thoughts on related issues.
2. Scenarios for multi-TRP/Panel transmission

As agreed in the scope of the Rel-16 NR MIMO, the scenarios for discussion at least covers the following:

· Ideal back-haul targeting throughput enhancement
· Ideal back-haul targeting robustness, satisfying URLLC requirement

· Non-ideal back-haul targeting throughput enhancement

· Non-ideal back-haul targeting robustness, satisfying URLLC requirement

Regarding the involved delay for ideal and non-ideal backhaul, the following values were explicitly agreed in previous meetings.
Agreement

· For eMBB multi-TRP performance evaluation, ideal and non-ideal backhaul are considered, the following delay values are assumed:

· Ideal backhaul: 0ms

· Non-ideal backhaul: 2ms, 5ms, 50ms(optional) 

· For URLLC multi-TRP performance evaluation, ideal and non-ideal backhaul are considered, the following delay values are assumed:

· Ideal backhaul: 0ms

· Non-ideal backhaul: 2ms, 5ms(FFS, optional)

· Companies to provide the delay values used in their evaluations

For non-ideal backhaul case, it is possible that the TRPs are connected to the central unit through front-haul, with PDCP at the central unit while the scheduler is residing at the distributed unit. The backhaul between CU and DU could be ideal, but it is harder to maintain the ideal backhaul between DU1 and DU2. For URLLC transmission, due to the latency requirement, coordination between DU1 and DU2 is limited. UL transmission schemes to satisfy URLLC requirement under such non-ideal backhaul scenarios should also be satisfied.
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Proposal 1: URLLC requirement for UL transmission under multi-TRP should be satisfied for both ideal and non-ideal backhaul cases.
Observation 1: The delay between different TRPs for non-ideal backhaul is not directly related to air interface delay.

3. URLLC Transmission for Non-Ideal Backhaul
For non-ideal backhaul scenarios, the two TRPs may not be able to coordinate with each other, we envision the possibility of higher layer duplication to increase the reliability. For example, PDCP layer is in the CU. Two duplicated PDCP packets could be transmitted to UE through DU1 and DU2 separately. The macro diversity could be achieved with such duplication. 

Proposal 2: To satisfy URLLC requirement for non-ideal backhaul scenarios, consider the possibility of PDCP duplication within a single cell for multi-TRP transmission.

4. Conclusion

In this contribution, we have the following observation and proposals for multi-TRP transmission schemes.

Observation 1: The delay between different TRPs for non-ideal backhaul is not directly related to air interface delay.
Proposal 1: URLLC requirement for UL transmission under multi-TRP should be satisfied for both ideal and non-ideal backhaul cases.
Proposal 2: To satisfy URLLC requirement for non-ideal backhaul scenarios, consider the possibility of PDCP duplication within a single cell for multi-TRP transmission.
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