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Introduction
There are two major motivations for multi-TRP enhancement in Rel-17: reliability related enhancement and mobility related enhancement. There are some potential higher layer impacts that should be brought to RAN2 focus and the related work should be started early.
Reliability related enhancement
Reliability related enhancement is explicitly stated in Rel-17 eMIMO scope as following:
	Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline


It was agreed in Rel-16 that reliability enhancement should also be considered for non-ideal backhaul scenarios. The following backhaul delay was explicitly agreed.
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.


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 1: Send LS to RAN2 to trigger discussion on the PDCP duplication across multi-TRP for reliable transmission and reception.

Mobility related enhancement
L1/L2-centric inter-cell mobility is explicitly mentioned in the scope as following:
	Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management to support higher intra- and L1/L2-centric inter-cell mobility and/or a larger number of configured TCI states


It is expected that above L1/L2-centric inter-cell mobility is especially important to handle the FR2 blockage and handover latency issues.
High speed train/high-way deployment are important FR2 scenarios, with the following two example trajectories endorsed in RAN1 #102e. UE speed could be as high as 256km/h in high speed train scenarios and 120km/h in high way scenarios. Under such scenarios, the legacy L3 based mobility procedure would be both power hungry and time consuming.


Fig. 1 UE moves along the high way across multiple cells
[image: ]
Fig. 2 UE moves along the railway across multiple cells
For legacy UE mobility, L3 measurements and reports are defined. Based on the reports, the network triggers handover procedure. The legacy procedure suffers from high latency due to the following reasons:
· The time needed to generate valid L3 measurements is long, especially considering FR2 multi-beam operation and DRX configuration to save UE power
· The time to report measurement results as L3 singling is longer than its L1 counterpart.
· The time for handover signaling requires RRC re-configuration and thus longer than efficient L1/L2 signaling
With above scenarios defined in HST and highway, it is expected that the trajectories of UE movement would be easy to predict and suffers less with ping-pong effect when handover. L1/L2 centric inter-cell mobility is a powerful candidate to enhance UE experience for FR2 deployment.
To enable L1/L2 centric inter-cell mobility, RAN2 should start to study the corresponding procedure and signaling discussion based on RAN1’s endorsed UE mobility models. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 2: Send LS to RAN2 to inform the expected highway and high-speed train scenarios endorsed in RAN1 for inter-cell mobility. The related issues on L1/L2 centric inter-cell mobility procedures and related signaling framework can be studied in RAN2 based on the LS input.

TRP specific BFR enhancement
It was agreed in RAN1 #102e to further evaluate TRP specific BFR enhancement. As discussed in our companion contribution on multi-beam enhancement for MTRP, there are at least RAN2 spec impact on modeling of TRP-specific BFR procedure, TRP specific beam failure detection and on how multiple TRP specific BFR procedures interact with each other. Thus we propose to send LS to RAN2 to start evaluation from RAN2 perspective on the potential specification impact of TRP-specific BFR enhancement.
	Agreement
· Evaluate enhancement to enable per-TRP based beam failure recovery starting with Rel-15/16 BFR as the baseline.
· Consider following potential enhancement aspects to enable per-TRP based beam failure recovery 
· Issue 1: TRP-specific BFD
· Issue 2: TRP-specific new candidate beam identification
· Issue 3: TRP-specific BFRQ
· Issue 4: gNB response enhancement
· Issue 5: UE behavior on QCL/spatial relation assumption/UL power control for DL and UL channels/RSs after receiving gNB response



Proposal 3: Send LS to RAN2 to inform the RAN1’s intention to support TRP specific BFR procedure.

Conclusions
In this paper we propose two directions that should be brought to RAN2 focus for multi-TRP enhancement. The following proposals are made.
Proposal 1: Send LS to RAN2 to trigger discussion on the possibility of PDCP duplication for reliable transmission for multi-TRP.
Proposal 2: Send LS to RAN2 to inform the expected highway and high-speed train scenarios endorsed in RAN1 for inter-cell mobility. The related issues on L1/L2 centric inter-cell mobility procedures and related signaling framework can be studied in RAN2 based on the LS input.
Proposal 3: Send LS to RAN2 to inform the RAN1’s intention to support TRP specific BFR procedure.
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