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1. Introduction

A Rel-17 WI on DSS was initiated in RAN1#102-e [1]. Some of the RAN1#102-e agreements regarding multi-cell scheduling were as follows [2]:
Agreements:

· For the study on single DCI scheduling PDSCH on two cells 

· Consider the following scenarios as baseline for evaluation 
· UE configured with Inter-band CA with PCell and an SCell 
· PCell for the UE is operated on a DSS carrier (i.e.,  same carrier is also used for serving LTE users)

· Case 1: Different SCS for PCell and SCell

· Case 2: Same SCS for PCell and Scell

· Additional scenarios can also be evaluated, e.g. as below 

· Intra-band CA case with multiple serving cells having same SCS (all cells operated on non DSS carriers)

· Inter-band CA case with PCell and more than one SCell (at least the SCells are operated on non DSS carriers)

· Note: other combinations not precluded

· Note: Further details of evaluation framework (including carrier BW, slot format etc.) to be discussed in next stage

In this paper, we present our views on enhancements for multi-cell scheduling for the case when all cells operate on non-DSS carriers.. 
2. NR DSS Enhancements
2.1 Multi-Cell Wideband Resource Allocation
Multi-cell scheduling with a single DCI will benefit multiple facets of Rel-17 NR. A prime example is NR operation between 52.6 GHz and 71 GHz. Up to 2 GHz bandwidth for a single carrier is being discussed for NR above 52.6 GHz, and several such ultra-wide carriers will need to be aggregated to exploit the spectrum available in this band. This comes at the cost of UE power efficiency, since its RF filter has to cover a wide band and PDCCH monitoring on multiple cells may be necessary. Efficient single-carrier and multi-carrier operation for wide bandwidth utilization is being studied further in this SI. The ability to schedule PDSCH on multiple cells using a single DCI will help reduce UE power consumption due to PDCCH monitoring when operating with ultra-wide carriers, particularly when traffic is bursty and large files need to be served with low latency.
Observation 1: The ability to schedule PDSCH on multiple cells using a single DCI will help reduce UE power consumption when operating with ultra-wide carriers, for e.g., NR beyond 52.6 GHz.

Several enhancements have been introduced for NR in Rel-16 for low-latency and power-efficient CA operation. For example, the notion of dormant bandwidth part/SCell for faster BWP switching/SCell activation. One dormant BWP can be configured for an SCell. If the active BWP of the activated SCell is a dormant BWP, the UE stops monitoring PDCCH on the SCell but continues performing CSI measurements, AGC and beam management, if configured. This can be performed based on tracking RS (TRS) transmissions on the dormant BWP, for example. A DCI is used to control entering/leaving the dormant BWP for one or more SCell(s) or one or more SCell group(s). The dormant BWP is one of the UE’s dedicated BWPs configured by network via dedicated RRC signalling. The SpCell and PUCCH SCell cannot be configured with a dormant BWP.
In the context of NR at 60 GHz, an energy-efficient and low-latency mode of CA operation for bursty traffic would be to support multi-cell scheduling using a single DCI, where the additional cells may have a dormant BWP as the active (selected) BWP. An intra-band CA example is depicted in Figure 1 below with a PDSCH allocation scheduled by a single DCI and spanning two non-DSS SCells with the same SCS. UE power consumption is reduced since no PDCCH monitoring is necessary on SCell B. At the same time, a large file spanning multiple carriers (e.g., 8K video) can be quickly transmitted with low latency. The current PDCCH-to-PDSCH scheduling offset is sufficient to account for the time needed to move to data reception state on SCell B. The advantage of the proposal is that no additional DCI signaling or RRC reconfiguration is needed to switch a dormant BWP to active state. 
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Figure 1: Intra-band multi-cell scheduling for a single PDSCH spanning dormant BWP with a single DCI. 
Proposal 1: Consider enhanced multi-carrier operation where a single DCI can schedule PDSCH on two non-DSS cells with the same SCS, including SCells with a dormant BWP, for energy-efficient and low-latency NR performance.
3. Conclusions

In this contribution, we examined several candidate enhancements for NR DSS multi-cell scheduling. The following observations and proposals were put forth.

Observation 1: The ability to schedule PDSCH on multiple cells using a single DCI will help reduce UE power consumption when operating with ultra-wide carriers, for e.g., NR beyond 52.6 GHz.
Proposal 1: Consider enhanced multi-carrier operation where a single DCI can schedule PDSCH on two non-DSS cells with the same SCS, including SCells with a dormant BWP, for energy-efficient and low-latency NR performance.
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