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1. Introduction
In RAN#94-e meeting a work item on enhanced MIMO support was agreed for Rel-18 [1]. The objectives of the WID include enhancements to NR PDCCH reception as shown below:
 
	The following objectives shall be included for improvement of NR spectrum efficiency for LTE-NR co-existence (RAN1):
•	Study and if needed specify NR PDCCH reception in symbols with LTE CRS REs. [RAN1]



This document contains summary of the companies’ and moderator’s proposals. 
2. Extended email discussion

2.1. EVM clarifications and template for results collection

In order to agree on a template we need a set of common scenarios and KPIs. I have collected the following clarifications for the evaluation assumptions and KPIs/others. Please comment on (at least) 
· whether the configurations for baseline and Rel-18 enhancements are agreeable (columns 2 and 3)
· column 4 is derived from what we agreed as example KPIs/Others in SLS assumptions. pls. comment if certain KPIs can be mandated or dropped.

Proposal#1:
	Scenario
	Baseline
	Rel-18 enhancement
	Companies to report one or more of following (examples): 

	#1A
	s0: reserved for LTE
s1: reserved for LTE
s2: NR PDCCH (any NR UE)
s3-13: reserved for NR PDSCH
	s0: reserved for LTE
s1: NR PDCCH (only Rel18 UE)
s2: NR PDCCH (any NR UE)
s3-13: reserved for NR PDSCH
	1. NR PDCCH capacity improvement of Rel-18 enhancement compared to baseline
2. NR PDCCH coverage/outage due to Rel-18 enhancement
3. Potential degradation of LTE due to Rel-18 enhancement compared to baseline 
4. Whether and how to achieve coexistence with legacy UEs
5. Assumptions on: Fraction of LTE UEs, Receiver 

	#2
	s0: reserved for LTE
s1: reserved for LTE
s2: NR PDCCH (any NR UE)
s3-13: reserved for NR PDSCH
	s0: reserved for LTE
s1+s2: NR PDCCH (only Rel18 UE)
s2: NR PDCCH (any NR UE)
s3-13: reserved for NR PDSCH
	1. NR PDCCH capacity improvement of Rel-18 enhancement compared to baseline
2. NR PDCCH coverage/outage due to Rel-18 enhancement
3. Potential degradation of LTE due to Rel-18 enhancement compared to baseline 
4. Whether and how to achieve coexistence with legacy UEs
5. Assumptions on: Fraction of LTE UEs, Receiver

	#3
	s0: reserved for LTE
s1: reserved for LTE
s2-3: NR PDCCH (NR UE FG22-12)
s4-13: reserved for NR PDSCH
	s0: reserved for LTE
s1+s2+s3: NR PDCCH (only Rel18 UE)
s2+s3: NR PDCCH (NR UE FG22-12)
s4-13: reserved for NR PDSCH
	1. NR PDCCH capacity improvement of Rel-18 enhancement compared to baseline
2. NR PDCCH coverage/outage due to Rel-18 enhancement
3. Potential degradation of LTE due to Rel-18 enhancement compared to baseline 
4. Whether and how to achieve coexistence with legacy UEs
5. Assumptions on: Fraction of LTE UEs, Receiver




	Company
	Comment

	Huawei/Hisi
	For the 1st column: (i) ‘any NR UE’ should be ‘legacy NR UE’, as there is no R18 UEs for baseline. (ii) There seems to be no need for simulating PDSCH for subsequent symbols; if the intention is for clarification, then ‘s3-13’ or ‘s4-13’ should be reserved for LTE and/or NR PDSCH. (iii) s2+s3 for legacy NR PDCCH can also be optionally considered for baseline of #1A, to show the capacity gain of enabling R18 PDCCH on s1 on top of the 2OS for legacy NR.

For the 2nd column: 
#1A: s2 should be ‘legacy NR UE’ to align with baseline. s2+s3 is optionally considered to align with the 1st column.
#2: A question for ‘s2 : NR PDCCH’: is the intention to assume the legacy NR is FDMed with R18 NR and the legacy NR CORESET blocks R18 PDCCH resources? If so, the NR UE should be ‘legacy’ rather than ‘any’.
#3: Same changes as #2.

For the 3rd column: 
1. the absolute values of PDCCH capacity for R18 and baseline (instead of the relative improvement) can be reported to better align results over companies; 
2. the absolute values of PDCCH outage/coverage (e.g., percentile of UEs with BLER>1% under AL16) for R18 and baseline can be reported to better align results over companies;
5. (i) Receiver for PDCCH (e.g., process as legacy where UE is not aware of punctured PDCCH RE; or, receiver punctures) and receiver for DMRS (i.e., channel estimator) should be separately reported. (ii) The methodology for R18 PDCCH capacity calculation under two cases need to be reported: 1) LTE BW < NR BW; e.g., LTE BW=10MHz while NR BW=20MHz, the relative capacity gain over legacy is proportional to the same BW. 2) legacy NR CORESET is FDMed with R18 NR and blocks R18 NR PDCCH so the available R18 PDCCH resource/capacity is impacted.

	#1A
	s0: reserved for LTE
s1: reserved for LTE
s2[+s3]: NR PDCCH (legacy any NR UE)
s3[/4]-13: reserved for LTE/NR PDSCH
	s0: reserved for LTE
s1: NR PDCCH (only Rel18 UE)
s2[+s3]: NR PDCCH (legacy any NR UE)
s3[/4]-13: reserved for LTE/NR PDSCH
	1. NR PDCCH capacity improvement of Rel-18 enhancement compared to and baseline
2. NR PDCCH coverage/outage of due to Rel-18 enhancement and baseline
3. Potential degradation of LTE due to Rel-18 enhancement compared to baseline 
4. Whether and how to achieve coexistence with legacy UEs
5. Assumptions on: Fraction of LTE UEs, Receiver for PDCCH and DMRS, capacity calculation methodology if LTE bandwidth<NR bandwidth or legacy NR PDCCH blocks R18 NR PDCCH.

	#2
	s0: reserved for LTE
s1: reserved for LTE
s2: NR PDCCH (legacy any NR UE)
s3-13: reserved for LTE/NR PDSCH
	s0: reserved for LTE
s1+s2: NR PDCCH (only Rel18 UE)
s2: NR PDCCH (legacy any NR UE)
s3-13: reserved for LTE/NR PDSCH
	1. NR PDCCH capacity improvement of Rel-18 enhancement compared to and baseline
2. NR PDCCH coverage/outage of due to Rel-18 enhancement and baseline
3. Potential degradation of LTE due to Rel-18 enhancement compared to baseline 
4. Whether and how to achieve coexistence with legacy UEs
5. Assumptions on: Fraction of LTE UEs, Receiver for PDCCH and DMRS, capacity calculation methodology if LTE bandwidth<NR bandwidth or legacy NR PDCCH blocks R18 NR PDCCH.

	#3
	s0: reserved for LTE
s1: reserved for LTE
s2-3: NR PDCCH (NR UE FG22-12)
s4-13: reserved for LTE/NR PDSCH
	s0: reserved for LTE
s1+s2+s3: NR PDCCH (only Rel18 UE)
s2+s3: NR PDCCH (legacy NR UE FG22-12)
s4-13: reserved for LTE/NR PDSCH
	1. NR PDCCH capacity improvement of Rel-18 enhancement compared to and baseline
2. NR PDCCH coverage/outage of due to Rel-18 enhancement and baseline
3. Potential degradation of LTE due to Rel-18 enhancement compared to baseline 
4. Whether and how to achieve coexistence with legacy UEs
5. Assumptions on: Fraction of LTE UEs, Receiver for PDCCH and DMRS, capacity calculation methodology if LTE bandwidth<NR bandwidth or legacy NR CORESET blocks R18 NR PDCCH.





	
	

	
	

	
	






2.2. Possible implementation options:
[bookmark: _GoBack]Possible implementation options that may be agreeable- I believe the focus is primarily on the UE side (e.g., impact to channel estimation, PDCCH rate-matching etc.) but pls. feel free on share your views.

	Company
	Comment
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Appendix (Summary of the agreements)
The agreements made in RAN1#TBD meetings are provided below. 
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