
Page 1

3GPP TSG-RAN WG4 Meeting #101-bis-e		R4-2201603
E-meeting, 17 – 25 January, 2022

[bookmark: Source]Agenda item:	6.12.1
Source:	Intel Corporation
Title:	Discussion on UE feature list and capability signalling for NR Demodulation Enhancements WI
[bookmark: DocumentFor]Document for:	Discussion
Introduction
As a part of WI “Further enhancement on NR demodulation performance” [1], the following topics are considered:
· MMSE-IRC PDSCH demodulation and CQI reporting requirements for scenarios with inter-cell interference
· MMSE-IRC PDSCH demodulation requirements for scenarios with intra-cell inter-user interference
· CRS-IM PDSCH demodulation requirements for scenarios with overlapping spectrum for LTE and NR
In this paper with provide our view of UE feature list and capability signalling for these topics.
Discussion
MMSE-IRC receiver for scenarios with inter-cell interference
Two scenarios are considered for inter-cell interference handling in the Rel-17:
· Scenario 1: Slot-based transmission and aligned SCS among cells
· Scenario 2: Non-slot-based transmission and aligned SCS among cells
For Scenario 1, it was agreed to define PDSCH demodulation and CQI reporting requirements under assumption of basic MMSE-IRC processing which is consider as baseline receiver for definition of PDSCH demodulation requirements in Rel-15. Same time, it is still under discussion whether to have these requirements release independent from Rel-15 or Rel-16.
In case requirements will be defined in a release independent manner from Rel-15, definition of new Rel-17 UE feature is not required. Same time, in case requirements will be applicable from Rel-17, it is better to define mandatory without capability signalling feature to indicate that UE supports these requirements, because information about UE release is not available in the capability signalling.
As for Scenario 2, initial discussion of reference receiver structure and test setup will take place in this meeting. Therefore, definition of UE feature for this scenario can be further discussed after certain agreements on this topic will be reached.
Proposal 1:	Define mandatory without capability signalling feature to indicate that UE supports MMSE-IRC requirements for scenarios with inter-cell interference and slot-based transmission in case requirements will be defined in a non-release independent manner.

MMSE-IRC receiver for scenarios with intra-cell inter-user interference
As for MMSE-IRC requirements for scenarios with intra-cell inter-user interference, we have similar situation as MMSE-IRC requirements for scenarios with inter-cell interference and slot-based transmission. In case these requirements will be defined in a non-release independent manner, definition of mandatory without capability signalling feature is required.
Proposal 2:	Define mandatory without capability signalling feature to indicate that UE supports MMSE-IRC requirements for scenarios with intra-cell inter-user interference in case requirements will be defined in a non-release independent manner.

CRS-IM receiver for scenarios with overlapping spectrum for LTE and NR
In the previous RAN4 meeting the following agreement was reached on UE capability signaling for CRS-IM receiver [2].
	· Whether to introduce CRS-IM UE capability signalling
· Agree to introduce UE capability signalling for CRS-IM.
· FFS on the details, including the granularity of the capability and other aspects if necessary.


Based on our understanding the following details of UE capability signalling should be discussed:
· Topic 1: Whether to introduce single or separate capabilities/features for Scenario 1 (DSS) and 2 (NR + LTE)?
· Topic 2: Whether the gNB needs to know if the feature is supported?
· Topic 3: UE capability signalling granularity
As for first topic, we think that it depends on outcome of discussion on NWA signalling and UE detection of CRS parameters, because based on the previous meeting discussion it is still open how UE can obtain the information about LTE centre carrier and bandwidth for Scenario 2. Same time, for Scenario 1, it was agreed that, by default, UE can assume same configuration as for serving cell, information about which can be obtained from CRS rate matching pattern configuration.
As for second topic, it also partially depends on outcome of discussion on NWA signalling. In case NWA signalling will be introduced with per cell granularity, gNB can just provide CRS-IM related parameters in broadcast manner without taking into account whether UEs in the cell support CRS-IM processing and CRS-IM capable UEs will be able to read required NWA information. Same time, in case gNB knows that all UEs in the cell don’t support CRS-IM, NWA signalling overhead can be reduced and CRS-IM related parameters can be not signalled. Therefore, we don’t see any issue if UE will inform gNB about support of CRS-IM processing.
As for UE capability signalling granularity, at current stage we have the following options: per UE or per Band or Per Band Combination or per Feature Set or per Feature Set per Carrier. In LTE, CRS-IM capability signalling is defined with per-UE granularity. Also, in additional to information about support of CRS-IM processing, UE informs about the maximum number of CCs for which UE can apply CRS-IM for scenarios with TM1 – TM9. Same time, for scenarios with TM10, UE just informs about support of CRS-IM processing. For NR, we suggest to consider per UE capability signalling granularity. Such signalling should be enough and will simplify signalling process in comparison to cases with another granularities.
Proposal 3:	Define optional with capability signalling feature to indicate support of CRS-IM receiver for scenarios with overlapping spectrum for LTE and NR and further discuss whether to introduce single or separate features for Scenario 1 (DSS) and Scenario 2 (NR + LTE).
Proposal 4:	Use per-UE granularity for CRS-IM capability signalling.
Conclusion
In this paper we provided our views on UE feature list and capability signalling for WI “Further enhancement on NR demodulation performance” and made the following proposals:
Proposal 1:	Define mandatory without capability signalling feature to indicate that UE supports MMSE-IRC requirements for scenarios with inter-cell interference and slot-based transmission in case requirements will be defined in a non-release independent manner.
Proposal 2:	Define mandatory without capability signalling feature to indicate that UE supports MMSE-IRC requirements for scenarios with intra-cell inter-user interference in case requirements will be defined in a non-release independent manner.
Proposal 3:	Define optional with capability signalling feature to indicate support of CRS-IM receiver for scenarios with overlapping spectrum for LTE and NR and further discuss whether to introduce single or separate features for Scenario 1 (DSS) and Scenario 2 (NR + LTE).
Proposal 4:	Use per-UE granularity for CRS-IM capability signalling.
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