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1. Introduction
[bookmark: _Hlk528680199]In previous RAN4#109 meeting, following agreements for BS demodulation were achieved [1]:
Issue 1-1-1: Manufacturer declaration for 3MHz CBW
Agreement:
· Introduce new BS manufactory declaration for the support of less than 5MHz CBW.
Issue 1-1-2: Will BS exist that supports only less than 5MHz CBW?
Agreement:
· For the purpose of demodulation test coverage in Rel-18, assume there are no BSs that support only less than 5 MHz.
Issue 2-2-2: Testing of PUSCH with/without precoding enabled (CP-OFDM / DFT-s-OFDM)
Agreement:
· If PUSCH requirement for less than 5MHz CBW is decided to be introduced, then only consider CP-OFDM.
Issue 2-2-3: UCI multiplexed on PUSCH
Agreement:
· RAN4 shall NOT define requirements for UCI multiplexed on PUSCH for the less than 5MHz work item.
Issue 2-3-1: Introduction of PUCCH requirements 
Agreement:
· Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz.
· Other formats are not precluded.
· Use the following parameters for the requirement:
· PUCCH requirement with frequency hopping for 1Tx2Rx antenna configuration.
· Use TDLC 300-100 channel conditions
· 
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	Frist PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric 
	BLER 



In this contribution, open issues are furtherly discussed. 

2. Discussion
2.1	PUSCH
PUSCH simulation parameters for normal conditions
According to the agreement in the last meeting, it seems no BS only support 3MHz CBW in future market. Thus, larger CBW (e.g., 5MHz CBW) will be tested for the performance. Furtherly, there is no obvious performance difference is observed in our simulation results. In that case, it would no necessary to introduce 3MHz CBW demodulation requirements from the performance reliability perspective. 
[bookmark: _Toc158376876]From performance reliability perspective, it seems no necessary to introduce new requirements for 3MHz CBW especially.
On the other hand, a BS supporting 3MHz CBW is an enhanced feature which need manufactory declaration and corresponding tests to check the functionality. It was agreed that a new declaration is introduced for less than 5MHz and new requirement for PUCCH format 2. Thus, if no PUSCH demodulation requirement is introduced for 3MHz CBW, there would not be any test for a BS declaring support 3MHz CBW but not supporting PUCCH format 2. From test coverage perspective, it could be better to have at least one test case to check the functionality. 
[bookmark: _Toc158376877]From test coverage perspective, it would be better to have at least one test case to check the functionality of a BS supporting 3MHz CBW. 
The current applicability rule for PUSCH CBW should be modified to let the 3MHz CBW tests are mandatory for a BS declaring to support it. Otherwise, the 3MHz test will be skipped anyway. As a starting point, following wording could be considered. 
For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1). 
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1). 


[bookmark: _Toc158376878]Proposal 1	Consider following applicability rule for PUSCH less than 5MHz in normal mode at the starting point. 
[bookmark: _Toc158376879]	Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
Regarding the test configurations, the worst case could be enough for the test coverage, such as less PRB number (12 PRBs) and high MCS (20). PUSCH mapping type and additional DM-RS positions depend on the BS declarations, but additional position 1 and mapping type A is more typical based on current deployment. Furthermore, Rel-15 only have DM-RS pos1 for normal PUSCH requirements, so pos1 could be applied for new introduced requirements if it is agreed. 
[bookmark: _Toc158376880]Proposal 2 	Consider following test configurations for PUSCH 3MHz CBW in normal mode: 
· [bookmark: _Toc158376881]Number of PRBS: 12
· [bookmark: _Toc158376882]MCS: 20
· [bookmark: _Toc158376883]1T2R, 1 layer
· [bookmark: _Toc158376884]Mapping type A
· [bookmark: _Toc158376885]Channel conditions:
· [bookmark: _Toc158376886]For MCS 20 TDLA 30-10
· [bookmark: _Toc158376887]Additional DM-RS: pos1. 

PUSCH requirements in HST conditions
According to our simulation results [2], no clear performance is seen between 5MHz and 3MHz under HST conditions (HST scenario Z and fading channel) and also UL TA conditions. In that case, no need to consider new 3MHz demodulation requirements for HST and UL TA conditions. 
[bookmark: _Toc158376888]Proposal 3	Do not define new 3MHz requirements for HST and UL TA conditions.

2.2	PUCCH
Similar as PUSCH normal mode, there is no obvious performance difference observed in PUCCH format 0/1/3/4 normal mode. Thus, it seems no necessary to introduce new requirements for these formats from performance reliability perspective. 
From the test coverage perspective, if new requirements for PUSCH normal mode are agreed to be introduced, it could implicitly secure the test coverage of PUCCH except for format 2. 
[bookmark: _Toc158376889]Proposal 4	Only introduce new demodulation requirement for PUCCH format 2 with 3MHz CBW. 
For PUCCH format 2, it is agreed to introduce new requirement, but the corresponding applicability rule should be modified to avoid the new test case will be skipped. That means the test for PUCCH format 2 with 3MHz CBW is mandatory to a BS declaring supporting these two features. Similar wording for applicability rule as in Proposal 1 could be considered for PUCCH part as starting point. 
[bookmark: _Toc158376890]Proposal 5	Consider following applicability rule for PUCCH less than 5MHz in normal mode at the starting point. 
[bookmark: _Toc158376891]	Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).

2.3	PRACH
Some companies mentioned about adding a note to applicability rule to indicate that 30kHz SCS and long sequence (e.g., LRA =1151 and LRA =571) can’t be applied for less than 5MHz. 
Regarding current WI only focus on 15kHz SCS for less than 5MHz, the corresponding operating bands don’t support 30kHz SCS. In that case, it is straightforward that 30kHz SCS can’t be applied. The applicability rule for SCS could be enough to indicate this information. On the other hand, adding a new note would cause potential effort if 30kHz SCS will be considered in the future. 
As for long sequence, it is introduced for NR-U deployment scenario due to regulation on the minimum occupied bandwidth is 20MHz and also increase the occasions for access. Basically, a BS would not support less than 20MHz CBW if it declares supporting long sequence. Thus, it seems no necessary to adding a note to indicate this especially. 
[bookmark: _Toc158376892]Proposal 6	Do not introduce new note to applicability rule for SCS and long sequence for less than 5MHz CBW.  


3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	From performance reliability perspective, it seems no necessary to introduce new requirements for 3MHz CBW especially.
Observation 2	From test coverage perspective, it would be better to have at least one test case to check the functionality of a BS supporting 3MHz CBW.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Consider following applicability rule for PUSCH less than 5MHz in normal mode at the starting point.
Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
Proposal 2 	Consider following test configurations for PUSCH 3MHz CBW in normal mode:
	Number of PRBS: 12
	MCS: 20
	1T2R, 1 layer
	Mapping type A
	Channel conditions:
o	For MCS 20 TDLA 30-10
	Additional DM-RS: pos1.
Proposal 3	Do not define new 3MHz requirements for HST and UL TA conditions.
Proposal 4	Only introduce new demodulation requirement for PUCCH format 2 with 3MHz CBW.
Proposal 5	Consider following applicability rule for PUCCH less than 5MHz in normal mode at the starting point.
Unless otherwise stated, the tests for less than 5MHz channel bandwidth shall be done for the BS support it (see D.xxx in table 4.6-1).
Proposal 6	Do not introduce new note to applicability rule for SCS and long sequence for less than 5MHz CBW.
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