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Introduction
In RAN4#110 the following main agreements were made on the topic of LessThan5MHz UE demodulation:
· No introduction of PDSCH requirements for 3MHz CBW.
· No introduction of PBCH requirements for 3MHz CBW in HST conditions.
The following we will provide Nokia’s view on the remaining open issues as well as make observations and proposals where needed.
Discussion
PDCCH
Requirements for punctured PDCCH (non-HST conditions)
In RAN4#110 it was decided to define requirements for punctured PDCCH (see [1]):
	Issue 1-3-2: Requirements for punctured PDCCH (non-HST conditions)
Agreement:
· Define punctured PDCCH demodulation requirements with 15PRBs for UE supporting NR_FR1_lessthan_5MHz_BW with the following parameters:
· 15PRBs, 3 symbols, non-interleaved, AL4, DCI 1_0 (35 bits for 15 PRBs), 2Rx/4Rx;
· Use CCEs #4, #5, #6, and #7 to transmit PDCCH with DCI 1_0

Way forward:
· Consider the following requirements’ parameters:
· Reuse Table 5.3-1: Common test Parameters and Table 5.3.2.1-1: Test Parameters for FDD for 2RX and Table 5.3.3.1-1: Test Parameters for 4RX for the FR1 less than 5MHz PDCCH requirements.

	Number of Tx
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	3 
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLA30-10
	1x2 Low
	1
	[TBA]

	2
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLC300-100
	2x2 Low
	1
	[TBA]

	1
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLA30-10
	1x4 Low
	1
	[TBA]

	12
	3
	15
	3
	4
	[R.PDCCH. 1-2.x FDD]
	TDLC300-100
	2x4 Low
	1
	[TBA]



· Further discuss whether to define requirements with 1TX and/or 2TX.




Nokia has in RAN4#110 provided our simulation results. In addition to our results from RAN4#110 we have included our impaired results in [2].
Based on our simulation results, we see it feasible to define requirements with 1Tx and 2Tx, however the number of Rx antenna for each Tx setup can be further discussed.
We see it feasible to define requirements for all 4 proposed test cases. For minimum requirements both 2Rx and 4Rx shall be considered.
As minimum define requirements for 1Tx2Rx and 1Tx4Rx configurations. Further discuss the need for requirements with 2Tx.

PDCCH
PDCCH requirements in HST conditions
In RAN4#110 it was still open if PDCCH requirements shall be defined in HST conditions (see [1])
	Issue 1-3-3: PDCCH requirements in HST conditions
Way forward:
Further discussion is needed:
· Option 1: Introduce PDCCH requirements at 3MHz CBW in HST conditions.
· Option 2: Not to introduce HST scenario for PDCCH requirements.





It is our view, that since the WID for Lessthan 5MHz is highly related to HST scenarios, requirements should be defined which specifically test HST with Lessthan 5Mhz. We can however see, there is no interest from other companies to introduce requirements for 5MHz CBW as requirements already exist with 10MHz CBW and it is not expected to have UEs only supporting 5MHz CBW. Based on this, we will not push to continue the discussion on the topic.

PBCH
In RAN4#109b-bis it was agreed to introduce requirements for PBCH (see [3]):
	Issue 1-3-1: Need for new requirement
Agreement
· Define requirements for 12 PRB PBCH with 3 MHz CBW, 15kHz SCS, FDD, unknown SSB/PBCH index
· No requirement for known SSB index





In addition, in RAN4#110 it was agreed to use the following parameters for PBCH requirements in normal conditions (see [4]):
	Issue 1-4-1: PBCH requirement in non-HST conditions
Agreement:
Use the following parameters for PBCH requirement in normal conditions. Interested companies are encouraged to bring simulation results.
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	SSB/PBCH index 
	Propagation condition 
	Antenna configuration and correlation matrix 
	Reference value 
	 

	 
	 
	 
	 
	 
	Pm-bch (%) 
	SNR (dB) 

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1 x 2 Low,
	1 
	TBD 

	 
	 
	 
	 
	1x4 Low
	1
	TBD






Nokia has in RAN4#110 provided our simulations for PBCH. In addition to our results from RAN4#110, we have included our impaired results in [2].
Based on companies provided PBCH simulation results from RAN4#110 where a span of <2.5dB was observed, we see it feasible to define requirements for PBCH normal condition.
RAN4 to define PBCH requirements for <5MHz with 3MHz CBW in normal condition based on the parameters agreed in RAN4#110.

[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849]We have presented Nokia's view on the open issues with relation to the general aspects for MIMO Evo Demodulation performance.

We have the following observations and proposals:
Requirements for punctured PDCCH (non-HST conditions)
1. We see it feasible to define requirements for all 4 proposed test cases. For minimum requirements both 2Rx and 4Rx shall be considered.
1. As minimum define requirements for 1Tx2Rx and 1Tx4Rx configurations. Further discuss the need for requirements with 2Tx.

PBCH
1. Based on companies provided PBCH simulation results from RAN4#110 where a span of <2.5dB was observed, we see it feasible to define requirements for PBCH normal condition.
1. RAN4 to define PBCH requirements for <5MHz with 3MHz CBW in normal condition based on the parameters agreed in RAN4#110.
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