3GPP TSG-RAN WG4 Meeting #93
R4-1914743
Reno, Nevada, USA, 18 - 22 November, 2019
Title: 
Discussion on UE performance requirements for additional MTC enhancements for LTE
Source: 
Huawei, HiSilicon
Agenda item:
8.10.4
Document for:
Discussion
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 of all the agreements in RAN1 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
	Only related to resources reservation 
No RAN4 performance requirements needed

	Multi-TB scheduling
	Specify scheduling of multiple transport blocks for both CE Mode A and B
The Maximum number of TB is 8

Scheduling multiple TBs is combining with interleaved repetition
	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, for unicast, symbols of MPDCCH/PDSCH that would fall into the reserved resource are dropped for symbol-level and slot-level reserved resources.
	Symbol-level and slot-level punctuation can lead to worse performance
But UE does not needs to know this punctuation 

No new algorithm or metric introduced

No RAN4 performance requirements 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 and also be 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 
	Help RAN1 to 
No RAN4 performance requirements needed


2.1   Multi-TB scheduling
For Multi-TB scheduling, the number of scheduled transport blocks (>= 1) should be dynamically selected via DCI and multiple TBs from different HARQ process in cases of repetition are interleaved. Compared with previous, multi-TB scheduling is a new feature especially for TBs interleaving so that from RAN4’s perspective, new requirements are needed for testing the performance of scheduling at most 8 TBs and interleaving. 
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 analysis above, several new demodulation requirements are needed:

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

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

· Tests with repetitions for unicast

· Test with repetitions
· The repetitions for one transport block are interleaved with repetitions of all the other transport blocks
2.2   Coexistence of LTE-MTC with NR
For coexistence of LTE-MTC with NR in DL, symbols of MPDCCH/PDSCH which fall into the reserved resource are expected to be punctured for symbol-level and slot level reserved resources. In that case, the throughput might be reduced so that the performance can be worse if UE does not know the symbol or slot punctuation. However, there is no essential algorithm level change related to this punctuation but only the expected worse performance so that we propose not to define any performance requirements for it.
2.3   MPDCCH performance improvement
For MPDCCH performance improvement, CRS can be enabled to improve channel estimation so that the MPDCCH performance can be also improved. This can be a new feature that introduced into MPDCCH algorithm. It is known that the original reference signal for MPDCCH is DMRS and if we introduce CRS into this channel and implement channel estimation by these two types of reference signal combination, the MPDCCH performance can be improved. Therefore, the MPDCCH performance requirements for introducing CRS are needed to verify the improvement and gain in performance. 
For the detailed test parameters, DMRS parts can be reused and CRS parts should be added based on the further discussion.
· New MPDCCH performance requirements for DMRS+CRS channel estimation

2.4   CSI-RS based feedback for non-BL UEs
For feedback for non-BL UEs, CSI-RS based CSI feedback is introduced for non-BL UEs in CE mode A. Moreover, dual-layer transmission is also introduced for performance benefit. Therefore, new performance requirements for testing CSI-RS based feedback and dual-layer transmission should be defined for non-BL UEs to compare the performance between CRS-based CSI feedback and CSI-RS based CSI feedback. 
And based on RAN1 agreements, CSI-RS based CSI feedback is only supported in TM9 and the supported number of CSI-RS ports is only 8. Other detailed test parameters can be further discussed in the future meetings.
· New performance requirements for CSI-RS based feedback for non-BL UEs in CE mode A

· Tests for comparing performance between CSI-RS based feedback and CRS-based feedback

· New performance requirements for dual layer transmission for non-BL UEs
2.5   LTE-MTC transmission in LTE control region
For LTE-MTC transmission in LTE control region, several LTE resources that distributed to control channel will be taken by MPDCCH and PDSCH broadcast transmission. In that case, LTE needs to redo the rate matching based on the left resources that are not be taken by MPDCCH and PDSCH, which may result in performance impact to LTE. From our view, whether to define performance requirements for this feature can be further discussed since there is no essential algorithm that needs to be changed and no new feature has been introduced but only resources reallocation.
If performance requirements of using LTE control region are needed:
· Tests for using LTE control channel region for MPDCCH transmission
· Tests for using LTE control channel region for PDSCH broadcast transmission
3   Conclusion / Proposals
In this contribution, we summarized the RAN1 agreements on eMTC and then discuss the impact on RAN4 for defining performance requirements.
For downlink, we propose:

Proposal1: We propose to define performance requirements on:

a. Multi-TB scheduling
b. MPDCCH performance improvement

c. CSI-RS based feedback for non-BL UEs
Proposal2: We propose not to define performance requirements on:

d. Coexistence of LTE-MTC with NR
e. LTE-MTC transmission in LTE control region
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