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1   Background
The demodulation part of additional MTC enhancements for LTE is scheduled to start discussion in this meeting. The RAN1 agreements for Rel-16 Additional MTC Enhancement for LTE have been summarized in [1]. In this contribution, we would like to analyze the impact on RAN4 demodulation performance requirements and initiate the discussion of which part and how to define requirements.
2   Discussion

Based on RAN1 agreements of [1], we listed the WI objectives that might be related to demodulation part for defining requirements in Table 2-1: 
Note: Yellow part is related to only UL, blue parts are related to only DL and green parts are related to both DL and UL.
Table 2-1 Summary of eMTC RAN1 agreements and impacts on RAN4 demodulation performance requirements
	WI objective
	Description
	Impacts on RAN4 demodulation performance requirements

	UE-group wake-up signal
	UE-group MWUS is supported based on eNB’s and UE’s capability.
	RRM has related requirements for this
No RAN4 performance requirements needed

	Preconfigured UL resources(PUR)
	Specify transmission in preconfigured UL resources
	Requirements for PUR of different type of resources are needed

	Multi-TB scheduling
	Specify scheduling of multiple transport blocks for both CE Mode A and B
	New demodulation requirements for different number of scheduled TBs combining repetition are needed

	Coexistence of LTE-MTC with NR
	LTE-MTC resource reservation for UL and DL
For LTE-MTC resource reservation, UL resource reservation for LTE eMTC with slot-level and symbol(s)-level granularity in addition to subframe-level granularity is supported.
	Only related to resources reservation

New demodulation requirements are needed

	Quality report in Msg3 or connected  mode
	Specify whether to support DL quality report in Msg 3 and the details on configuration and triggering of DL quality report if supported
	RRM has requirements cover this objective
No RAN4 performance requirements needed

	MPDCCH performance improvement
	CRS is defined for enabling improved channel estimation
	Requirements for improved MPDCCH performance by CRS channel estimation are needed

	CSI-RS based feedback for non-BL UEs
	Specify on the performance benefit of CSI-RS based CSI feedback when it is supported for non-BL UEs in CE mode A
	Requirements for CSI-RS based CSI feedback and dual transmission for CE mode A are needed

	ETWS/CMAS indication in connected mode
	ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS using DCI format 6-1A/B with a RNTI
	No RAN4 performance requirements needed

	LTE-MTC transmission in LTE control region
	LTE control channel can be used for MPDCCH that is used to schedule broadcast PDSCH channel
	Requirements for transmission of MPDCCH and PDSCH in LTE control channel region are needed

	Use of RSS for measurement improvements
	Specify the feasibility of using RSS for measuring RSRP for cells
	No RAN4 performance requirements needed


2.1   Preconfigured UL resources (PUR)
For preconfigured UL resources, several of them are reserved for UL transmission. There are different types of preconfigured UL resources for UL transmission:
1. Dedicated preconfigured UL resources

2. Contention-free shared preconfigured UL resources (CFS PUR)

3. Contention-based shared preconfigured UL resources (CBS PUR)

The dedicated preconfigured UL resource is defined as an PUSCH resource used by a single UE. Contention-free shared preconfigured UL resource (CFS PUR) and contention-based shared preconfigured UL resource (CBS PUR) in defined as an PUSCH resource simultaneously used by more than one UE.
From RAN4’s perspective, there is no new algorithm or new feature has been introduced but only define UL transmission on particular resources, so we propose not to define any performance requirements on preconfigured UL resources. 
2.2   Multi-TB scheduling
For Multi-TB scheduling, this is a new feature introduced into the system that indicates to schedule several transport blocks in transmission. For different CE mode, the maximum number of scheduled transport blocks with one single DCI for UL is different, and HARQ-ACK bundling and repetition are also supported. Therefore, it is necessary to test the performance of scheduling multi-TBs and also with HARQ-ACK bundling and repetition supported. We propose to define performance requirements for Multi-TB scheduling. 
However, the details of test parameters defining should consider the test complexity and we propose to just pick limited repetition cases in order to reduce the simulation cost for large number of TBs.
Based on the analysis above, several new demodulation requirements are needed:

· New Multi-TB scheduling demodulation performance requirements
· Tests for CE mode A for UL
· Test with different number of scheduled TBs (The maximum number of scheduled transport blocks with one single DCI for UL is 8)
· Tests for CE mode B for UL

· Test with different number of scheduled TBs (The maximum number of scheduled transport blocks with one single DCI for UL is 4)
· Tests with or without HARQ-ACK bundling
· Without bundling
· With bundling, the maximum bundle size is 4

· Tests with repetitions for unicast

· The repetitions for one transport block are interleaved with repetitions of all the other transport blocks
· Combining repetition with multi-TB scheduling
· Tests for multicast 

· Test with different number of scheduled TBs (The maximum number of TBs for multicast is 8)
2.3   Coexistence of LTE-MTC with NR
For coexistence of LTE-MTC with NR, several resources are reserved for LTE-MTC and the configuration is independent from legacy subframe level resource reservation. For LTE-MTC resource reservation, UL resource reservation for LTE eMTC with slot-level and symbol(s)-level granularity in addition to subframe-level granularity is supported. Therefore in UL, not like DL to punctuate, slot-level, symbol(s)-level and subframe-level resources can be reserved for the coexistence of LTE-MTC with NR. From RAN4’s perspective, there is no new algorithm and feature that has been introduced so we propose not to define any performance requirements on Coexistence of LTE-MTC with NR. 
3   Conclusion / Proposals
In this contribution, we summarized the RAN1 agreements of additional MTC enhancements and analyzed the impact on RAN4 part. Finally, we give our views on which objective and how to define performance requirements.
For uplink, we propose the following:
Proposal1: We propose to define performance requirements on Multi-TB scheduling
Proposal2: We propose not to define performance requirements on:
a. Preconfigured UL resources (PUR)

b. Coexistence of LTE-MTC with NR
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