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1. Introduction
[bookmark: _Hlk528680199]In RAN4#108bis meeting, there are some progress achieved in RAN4#108bis [1]. 
Issue 2-1-1: Introduction of requirements
Way forward:
· Further discuss the scope of PUSCH requirements:
· FFS, whether to introduce full set of Rel-15 requirements for PUSCH for BS supporting only less than 5 MHz CBW, e.g.,
· PUSCH with precoding disabled.
· PUSCH with precoding enabled.
· UCI multiplexed on PUSCH.
· FFS, the limited set of requirements for PUSCH for BS supporting multiple CBWs (i.e., less and more than 5MHz CBW)
· FFS, on applicability rules for PUSCH depending on the supported BW.
Issue 2-1-2: Performance evaluation/simulations
Way forward:
Use the following parameters as a starting point for performance evaluation:
· PUSCH with precoding disabled (CP-OFDM)
· Use parameters from Rel-15 5MHz CBW requirements as a baseline by updating the CBW to 3MHz:
· Number of PRBs: 12
· MCS: 16
· 1T2R, 1 layer
· Note: Other parameters for simulations and requirements are not precluded
Issue 2-1-3: PUSCH requirements in HST conditions
Way forward:
FFS,
· Which test to consider for HST conditions in less than 5MHz CBW, e.g.,
· UL timing adjustment
· PUSCH for high-speed train: 350km/h and/or 500km/h
· which propagation conditions to consider for HST scenario (500km/h speed):
· Option 1: The maximum Doppler is 815Hz
· Option 2: TDLC 300-600
· Other options are not precluded
Issue 2-2-1: Performance evaluation/simulations
Agreement:
· Evaluate PUCCH demodulation performance for 3MHz with 15kHz SCS ahead of defining requirements:
· Enable Frequency Hopping for PUCCH
· Number of PRBs:
· 15, 12 for 3MHz CBW
· 25 as a baseline for 5MHz CBW
· Channel: TDLC300-100
· Antenna configuration: 1T2R as a starting point
· Use the following PUCCH Formats and paramters as a astarting point :
· [bookmark: _Hlk147982140]Format 0: UCI bits = 1; RB = 1; OFDM Symbols = 1,2
· Format 1: UCI bits = 2; RB = 1; OFDM Symbols = 1
· Format 2: UCI bits = 4 (when OFDM==1), 22 (when OFDM==2); RB = 4 (when OFDM==1), 9 (when OFDM==2); OFDM Symbols = 1,2
· Format 3: UCI bits = 16; RB = 1 (when OFDM==14), 3 (when OFDM==4); OFDM Symbols = 4,14
· Format 4: UCI bits = 22; RB = 1; OFDM Symbols = 14
· Note: Other paramters are not precluded

Issue 2-2-2: Introduction of requirements
Way forward
· Based on the performance evaluation:
· Introduce new requirements for all formats/cases if the performance difference is observed in any of the formats
· FFS, on applicability rules for PUCCH depending on the supported BW
Issue 2-3-1: Introduction of requirement
Agreement
· No new PRACH requirement need to be introduced for Less than 5MHz channel bandwidth.
· FFS whether applicability rule or note for long RACH sequences in less than 5 MHz bandwidths are needed.

In this contribution, open issues on PUSCH and PUCCH demodulation requirements are furtherly analyzed.   

2. Discussion
The first issue is how to consider BS capability supporting 3MHz. Currently, 3MHz is introduced for n26, n28, n85 and n100 as optional UE capability in TS38.101-1 v18.3.0 [3]. There is at least one larger channel bandwidth (e.g., 5MHz) as mandatory UE capability on those bands. From BS perspective, mandatory UE channel bandwidth should be supported at the first while the 3MHz support needs manufactory declaration. 
[bookmark: _Toc149939691]3MHz channel bandwidth is optional UE capability on most of supporting bands. 
[bookmark: _Toc149939692]BS should support mandatory UE channel bandwidth on certain band at the first, and optional UE channel bandwidth support could depend on manufactory declaration.
[bookmark: _Toc149939696]Proposal 1 	Introduce new BS manufactory declaration for 3MHz. 
It should be noted that, R4-2314650 was endorsed in RAN4#108 which will introduce n106 to ONLY support 3MHz [4]. But a BS would not be a single band radio which only support n106. In current market, a FDD BS normally support multi-bands because the supporting bands are overlapping. In that case, a BS supporting n106 would likely also support other FDD band. 
[bookmark: _Toc149939693]A BS would not likely only support n106 which only support 3MHz channel bandwidth.  
Based on current applicability rule for PUSCH and PUCCH, only largest supported channel bandwidth should be tested. In that case, 3MHz might not be tested if larger channel bandwidth will be supported by BS. To avoid the risk of bad performance on 3MHz, limited test cases could be considered additional to larger channel bandwidth tests, especially test cases with clear performance degradation. 
[bookmark: _Toc149939697]Proposal 2 	Only consider limited test cases for 3MHz channel bandwidth tests.
If new requirements are introduced, the corresponding applicability rule is also needed. Regarding only limited test cases including worse performance case on 3MHz, the 3MHz requirement should not be skipped if a BS declare to support 3MHz. Otherwise, the 3MHz requirements might not be tested forever. 
[bookmark: _Toc149939698]Proposal 3	Introduce new applicability rule for 3MHz requirements to make the requirements can’t be skipped if a BS declare to support 3MHz. 
   
2.1	PUSCH
Almost all companies agree that the PUSCH performance between 3MHz and 5MHz would be ignored during the last meeting. Based on our simulation results [3], it is true that all trail cases proved the expectation above. The performance difference is up to 0.5dB. 
[bookmark: _Toc149939694]The PUSCH performance difference is very small between 3MHz and 5MHz in all normal PUSCH requirements. 
To check the 3MHz capability, only normal PUSCH requirements could be considered for 3MHz, e.g., CP-OFDM requirements only because normal PUSCH is mandatory tests and larger bandwidth have to be tested anyway. No need to consider new HST requirement for 3MHz. 
As other configurations, most of could reuse Rel-15 normal PUSCH parameters. Specially, 12PRBs could be used to avoid special deployment regulation on n100 which won’t impact performance. One MCS value, such as 64QAM MCS20 which is more typical for performance checking, should be enough for the requirement. As for antenna configuration, only the worst case 1T2R could be considered for the requirements.    
[bookmark: _Toc149939699]Proposal 4 	Only introduce normal PUSCH demodulation requirement with CP-OFDM for 3MHz with following configuration:
· [bookmark: _Toc149939700]Number of PRBs: 12
· [bookmark: _Toc149939701]MCS: MCS16 or MCS20
· [bookmark: _Toc149939702]1T2R, 1 layer

2.2	PUCCH
Some companies mentioned about the performance difference between 3MHz and 5MHz when frequency hopping is enabled. Based on our simulation results [3], only PUCCH format 2 for UCI BLER test case have obvious performance difference between 5MHz and 3MHz. In that case, the requirement for 3MHz might be needed. 
[bookmark: _Toc149939695]There is obvious performance difference on PUCCH format 2 for UCI BLER test case between 5MHz and 3MHz. 
[bookmark: _Toc149939703]Proposal 5	Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz. 

2.3 	PRACH
All companies agree not to introduce new PRACH demodulation requirements for 3MHz. But some companies mentioned that a note or applicability rule is needed for long RACH sequences on 3MHz. Actually, the long RACH sequence is introduced in NR-U deployment which aim to increase RACH possibility over 20MHz bandwidth. The bandwidth for long RACH sequence L=1157 is around 20MHz which can’t be configured on 3MHz. Thus, no need to add any note or applicability rule for it. 
[bookmark: _Toc149939704]Proposal 6	No need to add applicability rule or note for long RACH sequences in less than 5 MHz bandwidths.


3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	3MHz channel bandwidth is optional UE capability on most of supporting bands.
Observation 2	BS should support mandatory UE channel bandwidth on certain band at the first, and optional UE channel bandwidth support could depend on manufactory declaration.
Observation 3	A BS would not likely only support n106 which only support 3MHz channel bandwidth.
Observation 4	The PUSCH performance difference is very small between 3MHz and 5MHz in all normal PUSCH requirements.
Observation 5	There is obvious performance difference on PUCCH format 2 for UCI BLER test case between 5MHz and 3MHz.

Based on the discussion in the previous sections we propose the following:
Proposal 1 	Introduce new BS manufactory declaration for 3MHz.
Proposal 2 	Only consider limited test cases for 3MHz channel bandwidth tests.
Proposal 3	Introduce new applicability rule for 3MHz requirements to make the requirements can’t be skipped if a BS declare to support 3MHz.
Proposal 4 	Only introduce normal PUSCH demodulation requirement with CP-OFDM for 3MHz with following configuration:
•	Number of PRBs: 12
•	MCS: MCS16 or MCS20
•	1T2R, 1 layer
Proposal 5	Introduce new PUCCH format 2 for UCI BLER requirements for 3MHz.
Proposal 6	No need to add applicability rule or note for long RACH sequences in less than 5 MHz bandwidths.
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