3GPP TSG RAN WG1 #102-e	R1-2006510
[bookmark: _GoBack]e-Meeting, August 17th – 28th, 2020

Agenda Item:	8.13.2
Source:	Apple Inc.
Title:	Views on Rel-17 DSS Multi-cell PDSCH scheduling via a single DCI
Document for:	Discussion/Decision
Introduction
Dynamic spectrum sharing allows NR to be co-channel deployed with LTE, i.e., NR and LTE share the same spectrum, to address the spectrum availability issue from the operator. However, from performance or user experience perspective, it is very hard for DSS deployment to deliver better performance with NR compared to LTE. In Rel-15/16, multiple solutions are adopted to allow DSS in many areas such as (1) symbol level rate matching, including DMRS, mini-slot scheduling, flexible CORESET starting symbol within a slot, etc. (2) RB level rate matching via RRC configuration (3) RE level PDSCH rate matching to LTE. 
In the Rel-17 “New WID on NR Dynamic spectrum sharing (DSS)”, the following objective was approved to address the PCell scheduling restriction with DSS
	This work item is limited to FR1, and includes the following objectives for NR Dynamic Spectrum Sharing (DSS):
· PDCCH enhancements for cross-carrier scheduling including [RAN1, RAN2]
· PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell
· Study, and if agreed specify PDCCH of P(S)Cell/SCell scheduling PDSCH on multiple cells using a single DCI
· The number of cells can be scheduled at once is limited to 2
· The increase in DCI size should be minimized
· [bookmark: _Hlk27038352]Note: The total PDCCH blind decoding budget should not be changed as a result of this work
· Note: These enhancements are not specific to DSS and are generally applicable to cross-carrier scheduling in carrier aggregation



In this contribution, we provide our views on the objective of PDCCH of P(S)Cell/SCell scheduling PDSCH on multiple cells using a single DCI.
Existing PDCCH monitoring restrictions 
For the current Rel-15/16, there are a few PDCCH monitoring related capability, we listed a few most notable ones 
· FG3-1: Basic PDCCH monitoring
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD
· FG3-5b: Span based PDCCH monitoring
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC per monitoring occasions with the same span for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC per monitoring occasions with the same span for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC per monitoring occasions with the same span for TDD
· FG11-2: Rel-16 eURLLC enhanced span based PDCCH monitoring
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC per monitoring occasions with the same span for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC per monitoring occasions with the same span for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC per monitoring occasions with the same span for TDD

We have the following observation, For UE with advanced PDCCH monitoring capability, e.g., FG3-5b or FG11-2, UE can already be scheduled with multiple unicast DL DCI and UL DCI within a slot in the current NR design, especially considering the span based PDCCH monitoring.

Observation 1: For UE with advanced PDCCH monitoring capability, e.g., FG3-5b or FG11-2, UE can already be scheduled with multiple unicast DL DCI and UL DCI within a slot in the current NR design, especially considering the span based PDCCH monitoring.
Rel-16 Single-DCI Multi-TRP solution
During the Rel-117 DSS enhancement WID plenary discussion, proponent of this objective brought up Single-DCI Multi-TRP solution adopted in Rel-16 eMIMO WI, as a candidate to be reused for DSS enhancement. In fact, Rel-16 Single-DCI Multi-TRP supports single DCI simultaneous PDSCH scheduling from two TRP without increasing the DCI size, i.e., introducing new field in the DCI or increasing the bitwidth of any existing DCI field, however, it has significantly restrictions as summarized below

	Single-DCI Multi-TRP mode
	Restriction

	SDM scheme
	Only single TB, single RV, one effective PDSCH transmission occasion, maximum 2 layers from each TRP

	FDMSchemeA
	Only single TB, single RV, one effective PDSCH transmission occasion, maximum 2 layers from each TRP

	FDMSchemeB
	Only single TB, two RV, two effective PDSCH transmission occasions, maximum 2 layers from each TRP

	TDMSchemeA
	Only single TB, two RV, two effective PDSCH transmission occasions, maximum 2 layers from each TRP

	Scheme 4
	Only single TB, up to 16 effective PDSCH transmission occasions, maximum 2 layers from each TRP



 Therefore, we have the following observation

Observation 2: Rel-16 Single-DCI Multi-TRP solutions significantly restrict PDSCH scheduling flexibility, and, is only designed for PDSCH repetition, i.e. single TB case
Single DCI scheduling PDSCH on multiple cells
Based on the above discussion, we do not observe enough justification and motivation to allow single DCI to schedule PDSCH on multiple cells. Therefore, we have the following proposal

Proposal 1: We do not observe enough justification and motivation to allow single DCI to schedule PDSCH on multiple cells. 
Conclusion
Dynamic spectrum sharing allows NR to be co-channel deployed with LTE, i.e., NR and LTE share the same spectrum, to address the spectrum availability issue from the operator. However, from performance or user experience perspective, it is very hard for DSS deployment to deliver better performance with NR compared to LTE. In the Rel-17 “New WID on NR Dynamic spectrum sharing (DSS)”, one objective was approved to consider PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell. 
We have the following observation and proposals regarding the objective of PDCCH of P(S)Cell/SCell scheduling PDSCH on multiple cells using a single DCI.
Observation 1: For UE with advanced PDCCH monitoring capability, e.g., FG3-5b or FG11-2, UE can already be scheduled with multiple unicast DL DCI and UL DCI within a slot in the current NR design, especially considering the span based PDCCH monitoring.

Observation 2: Rel-16 Single-DCI Multi-TRP solutions significantly restrict PDSCH scheduling flexibility, and, is only designed for PDSCH repetition, i.e. single TB case

Proposal 1: We do not observe enough justification and motivation to allow single DCI to schedule PDSCH on multiple cells. 
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