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Background
In last meeting, a WF [1] on FR1 less than 5MHz bandwidth demod was agreed. This contribution provides our views on open issues related to BS demodulation requirements.
Discussions
PUSCH requirements
Rel-15 PUSCH requirements have covered 5MHz, 10MHz, 20MHz for 15kHz SCS. Based on the existing applicability rules for supported different bandwidth, the existing requirements are applicable for most Base stations since it’s very rare for a BS to only support 3MHz bandwidth.
Observation1: It’s very rare for a BS to only support 3MHz bandwidth
From the performance perspective, 3MHz and 5MHz bandwidth are expected to have same performance since the allocated frequency range is far greater than the coherent bandwidth.
From the implementation perspective, BS have same baseband processing algorithm for different bandwidth.
Based on the above analysis, we propose not to define PUSCH requirements with 3MHz bandwidth.
Proposal 1: Don’t define PUSCH requirements with 3MHz bandwidth

PUCCH requirements
In last meeting, RAN4 agreed to perform some evaluation for PUCCH with 3MHz bandwidth.
	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
· 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



Maximum of 9PRBs are allocated among all existing PUCCH cases which is fewer than maximum PRB allocation for 3MHz, which means performance are same for 3MHz and larger bandwidth with intra-slot frequency hopping disabled. 
Observation2: For cases with intra-slot frequency hopping disabled, existing PUCCH requirements are same for 3MHz and larger bandwidth.
For cases with intra-slot frequency hopping enabled, we did some evaluation for PF0 and PF2, it’s observed that there is some performance difference between 3MHz and 5MHz for 2Rx since larger bandwidth causes more frequency diversity gain. However, it’s only valid for 2Rx, if the number of Rx is larger, e.g. 8Rx, the diversity gain has been saturated on spatial domain, which makes the frequency diversity gain disappeared.
Table 2-1: Simulation results for PF0 with intra-slot frequency hopping enabled
	
	3MHz
	5MHz

	1T2R
	0.4
	-0.03

	1T8R
	-7.0
	-7.1



TDLC300-100
Table 2-2: Simulation results for PF2 with intra-slot frequency hopping enabled
	
	3MHz
	5MHz

	1T2R
	-2.1
	-3.0

	1T8R
	-10.0
	-10.2



Observation3: For cases with intra-slot frequency hopping enabled, the frequency diversity gain is only valid for 2Rx, for large number of Rx, e.g. 8Rx, the frequency diversity gain is replaced by spatial diversity gain, and the performance for 3MHz and 5MHz are almost same.
It’s mentioned that most Base stations have large number of Rx such as 32Rx, 64Rx, so it’s expected that 3MHz have same performance as 5MHz.
Observation 4: Most Base stations have large number of Rx, which means 3MHz and 5MHz have same performance with intra-slot frequency hopping enabled.
Same views as in PUSCH discussion, it’s very rare for a BS to only support 3MHz bandwidth.
Based on the above analysis, we propose not to define PUCCH requirements with 3MHz bandwidth.
Proposal 2: Don’t define PUCCH requirements with 3MHz bandwidth.

PRACH requirements
The agreements and open issues for PRACH requirements are listed as follows:
	· 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.


The existing applicability rules for different channel bandwidth for all PRACH sequence are 
Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth declared to be supported (see D.14 in table 4.6-1).
It can be applicable for sequence with LRA=839 and LRA=139 since the occupied bandwidth is less than 3MHz, however, for LRA=1151 and LRA=571, the occupied  bandwidth is about 20MHz, which means the requirements shall only apply for any channel bandwidth not less than 20MHz, i.e. not applicable for channel bandwidth less than 3MHz. Therefore, the applicability of performance requirements for PRACH with LRA =1151 and LRA =571 for different bandwidth should be revised to:
Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz declared to be supported (see D.14 in table 4.6-1).
Proposal 3: Revise existing the applicability of performance requirements for PRACH with LRA =1151 and LRA =571 for different bandwidth to:
[bookmark: _GoBack]Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz  declared to be supported (see D.14 in table 4.6-1).

Conclusion
In this contribution we provide our views on BS performance requirements for FR1 spectrum less than 5MHz. The proposals are:
Observation1: It’s very rare for a BS to only support 3MHz bandwidth
Proposal 1: Don’t define PUSCH requirements with 3MHz bandwidth
Observation2: For cases with intra-slot frequency hopping disabled, existing PUCCH requirements are same for 3MHz and larger bandwidth.
Observation3: For cases with intra-slot frequency hopping enabled, the frequency diversity gain is only valid for 2Rx, for large number of Rx, e.g. 8Rx, the frequency diversity gain is replaced by spatial diversity gain, and the performance for 3MHz and 5MHz are almost same.
Observation 4: Most Base stations have large number of Rx, which means 3MHz and 5MHz have same performance with intra-slot frequency hopping enabled.
Proposal 2: Don’t define PUCCH requirements with 3MHz bandwidth.
Proposal 3: Revise existing the applicability of performance requirements for PRACH with LRA =1151 and LRA =571 for different bandwidth to:
Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth not less than 20MHz  declared to be supported (see D.14 in table 4.6-1).
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