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Background
During RAN4#102-e meeting, WF [1] on demodulation requirement for Enhancement on Multi-TRP was approved. In this contribution, we share our views about the UE FeMIMO mTRP demodulation requirements.
Discussion
Test scope
Whether to define PDCCH requirement for multi-TRP repetition transmission schemes
	Whether to define PDCCH requirement for multi-TRP repetition transmission schemes
Candidate options:
· Option 1: Yes
· Option 2: No



For non-SFN scheme, PDCCH can be transmitted with two TCI state corresponding to two SS sets associated with corresponding CORESETs. Encoding / rate matching is based on one repetition, and the same coded bits are repeated for the other repetition. Each repetition has the same number of CCEs and coded bits, and corresponds to the same DCI payload. Two PDCCH candidates are explicitly linked together (UE knows the linking before decoding). 
UE can report a value of BD from {2,3}. From the demodulation perspective, for UE reporting the value of 2, UE can decode the first repetition and then perform soft-combining of two repetition if failed to decode the first repetition. For UE reporting the value of 3, UE can decode the first repetition and then decode the second repetition and then perform soft-combining of two repetition if failed to decode both the first and the second repetition.
As per our contribution [2], there is great gain by performing soft-combining for non-SFN PDCCH enhancement. In our view, this feature is very important to improve PDCCH reliability. Considering the great gain by performing soft-combining, we propose to define performance requirements for enhancements on Multi-TRP for PDCCH.
Define PDCCH requirement for multi-TRP repetition transmission schemes.
Whether to define PDSCH requirement for Multi-TRP inter-cell operation
	Whether to define PDSCH requirement for Multi-TRP inter-cell operation
Candidate options:
· Option 1: Yes
· Option 1a: Introduce test applicable rule between existing Multi-DCI intra-cell M-TRP test case and new test case for inter-cell Multi-DCI PDSCH
· Option 1b: Define performance requirement for enhancements on multi-TRP inter-cell operation with full-overlapping resource allocation.
· Option 2: No
· Option 2a: Define applicability for UE that supports “IntCell-Mtrp” feature that if such UE satisfied Rel-16 minimum requirements for PDSCH multi-DCI based transmission scheme, inter-cell operation can be also guaranteed 
Simulation Assumption for PDSCH requirment for inter-cell operation if introudced
Candidate options:
· Option 1:
· RB allocation: frequency non-overlapping
· Reuse the same requirement of Rel-16 Multi-DCI non-overlapped resource allocation for PDSCH requirement with multi-TRP inter-cell operation 
· Introduce test applicability rule between Rel-16 Multi-DCI with non-overlapped Tx schemes and Rel-17 Multi-TRP inter-cell Tx schemes
· Option 2:
· RB allocation: frequency full-overlapping



As per latest RAN1 UE feature list, Rel-16 multi-DCI multi-TRP is the prerequisite feature for Rel-17 inter-cell multi-TRP, as following Figure 2.1.2-1 shows. From our understanding, UE supporting Rel-17 inter-cell multi-TRP must have to pass Rel-16 multi-DCI multi-TRP requirements at the current stage. So, for non-overlapping scheme for Rel-17 inter-cell multi-TRP, the performance can be ensured without any change in specification since there is no difference from UE demodulation point of view between Rel-16 multi-DCI multi-TRP case and Rel-17 inter-cell multi-TRP case. In addition, in Rel-16 multi-TRP of eMIMO WI, full-overlapping scheme is also discussed in RAN4 and there is no conclusion to define such case. In our view, full-overlapping scheme can improve UE performance especially when UE is at the edge of two TRPs. Therefore, we propose to define performance requirement for enhancements on multi-TRP inter-cell operation only if full-overlapping resource allocation is considered.
Define performance requirement for enhancements on multi-TRP inter-cell operation only if full-overlapping resource allocation is considered.
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a) Rel-17 IntCell-mTRP
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b) Rel-16 Multi-DCI based multi-TRP

Figure 2.1.2-1 RAN1 UE feature list for Rel-16 multi-DCI multi-TRP and Rel-17 inter-cell multi-TRP

Test setup for PDCCH requirement
Simulation Assumption for PDCCH with FDM repetition scheme
	Simulation Assumption for PDCCH with FDM repetition scheme if introduced
Agreements:
· Companies are encouraged to provide the simulation results with different AL as {2, 4} with 2x2, and 2x4 antenna configuration in the next meeting with FDM, down selection one of AL under condition of operation SNR>-4dB with 4Rx for PDCCH requirement.



As per our contribution, for the 4Rx configuration after considering the impairment margin, the SNR at 1% BLER for AL2 is larger than -4dB at the same time that for AL4 is smaller than -4dB. So we propose to select AL2 for PDCCH with FDM repetition scheme.
Select AL2 for PDCCH with FDM repetition scheme.
Proposals
In this contribution, we discuss on UE demodulation requirements for FeMIMO mTRP. Our observations and proposals are:
1. Define PDCCH requirement for multi-TRP repetition transmission schemes.
Define performance requirement for enhancements on multi-TRP inter-cell operation only if full-overlapping resource allocation is considered.
Select AL2 for PDCCH with FDM repetition scheme.
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