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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At per [1], RAN 4 agreed to define the performance requirements for PRB-Interlaced PUSCH resource allocation. In this paper, we provide our discussions on simulation assumptions and test scenarios.
Discussion 
Test scope
Test scenarios
[bookmark: OLE_LINK3]At last meeting, three options were on discussion and we list them as follows:
	· Test Scenarios
· Option 1
· [bookmark: OLE_LINK11]Scenario A (Carrier aggregation between licensed band NR (PCell) and NR-U (SCell))
· Scenario B (Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell))
· Scenario C (Stand-alone NR-U (PCell))
· Option 2
· Scenario C (Stand-alone NR-U (PCell))
· Option 3
· Define demodulation requirements only for Scenario A (LAA), but these requirements can be applied for other scenarios. Meanwhile, only define requirements for single carrier and don’t define requirements for intra-band CA. 


We propose to define the requirements only for scenario A, i.e. CA between licensed band NR and NR-U and not consider other scenarios. 
For scenario A, from our understanding, CA between NR and NR-U is the most common of three scenarios mentioned above (Scenario A, B, C). In [2], Table 5.5A.3.1-1, some uplink inter band CA configurations including n46 have been defined such as CA_ n46A-n48A. Therefore, most BS can support CA scenario. 
For scenario B, DC configuration including n46 has not been defined in [2], so we propose to not define the requirement for this scenario.
For scenario C, it is only for limited scenarios such as enterprise. Therefore, it is not commonly used for most BS.
According to the above analysis, we propose to define BS requirements only for scenario A. i.e.Carrier aggregation between licensed band NR and NR-U and not consider other scenarios.
Proposal 1: Define the BS requirements only for scenario A. i.e. Carrier aggregation between licensed band NR and unlicensed band NR-U. 
We should define the performance requirement for per CC by following NR CA performance requirements principle. For the performance requirement of PCell, we can reuse it from NR Rel-15. For the performance requirements of SCell, since band n46 support bandwidth, 20MHz, 40MHz, 60MHz and 80MHz, we should define the cases covering all these bandwidths to support all the CA bandwidth combinations.
Proposal 2: Define the performance requirements per CC only for scenario A. For the performance requirement of PCell, reuse it from NR Rel-15. For the performance requirement of SCell, define the case with bandwidth of 20MHz, 40MHz, 60MHz and 80MHz.
Wideband operation mode
[bookmark: OLE_LINK12]The options are listed as follows:
	· Define requirements for Wideband Operation 2. 
· Note: The Wideband Operation 2 modes are defined in R4-1911610, R4-1905206, where 
· Mode 1 related to a single Wideband carrier, where the UE transmits only if all CCA is successful in all of the carrier’s LBT subbands
· Mode 2 relates to a single Wideband carrier, where the UE transmits only if CCA is successful in all contiguous LBT subbands where it is scheduled
· Consideration for Wideband Operation 1
· Option 1: Do not define requirements for Wideband Operation 1
· Option 2: Define requirements for Wideband Operation with applicability rule between Operation 1 and Operation 2
· FFS


From our understanding, wideband operation 2 is a new feature for NR-U and has been agreed to define. There is no need to additionally define the requirements for wideband operation 1 since it is optional.
Proposal 3: No need to define the BS requirement for wideband operation 1
Intra-cell guard band
The agreements in WF [2] for Intra-cell guard band is listed as follows:
	· [bookmark: OLE_LINK14]Whether to consider intra-cell guard band in wideband operation 2 (if agreed to define requirements for wideband operation 2)
· Don’t consider intra-cell guard band in wideband operation 2. 
· Define requirements for the test cases scheduling intra-cell guard band PRBs which are between continual successful CCA LBT bands for UL transmission.


We find that the two sentences marked green are confusing and contradictory. In the summary of last meeting’s discussion [3], all companies support not consider intra-cell guard band in wideband operation 2. We propose to delete the agreement “Define requirements for the test cases scheduling intra-cell guard band PRBs which are between continual successful CCA LBT bands for UL transmission.”
From the perspective of demodulation, the configuration of guard band leads to the situation that some RBs are not allocated for transmission, it only affects the resource allocation while performance and receiving algorithm is not changed. So there is no needed to configure guard band (It is noted that RAN 4 have agreed to define the requirements for wideband operation 2 and we propose to delete sentence“if agreed to define requirements for wideband operation 2” in brackets).
From following statements in TS 38.101-1, we propose to configure zero intra-cell guard bands by IE intraCellGuardBands in TS.38331.
	From 38.101-1 16.5.0 clause 5.3.3:
If the UE is configured with zero intra-cell guard bands by IE intraCellGuardBands in 38.331 in the uplink and/or downlink on a carrier greater than 20 MHz, the maximum transmission bandwidth configuration for the uplink and downlink shall be in accordance with clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3-1.


Proposal 4: Set intra cell guard size to 0 for PUSCH requirements.
UCI multiplexing on PUSCH performance requirements 
The options are listed as follows:
	· Whether to define UCI multiplexed on PUSCH performance requirements
· Option 1: Yes
· Option 1a: Introduce the CG-UCI multiplexing on PUSCH performance requirements
· Option 2: No 


According to the agreement of RAN 1, CG-UCI is transmitted on each CG-PUSCH. Payload is mapped to the first non DMRS symbols with the highest priority.
Content of CG-UCI:
· HARQ ID – 4 bits
· RV - 2bits
· NDI - 1 bit
· COT sharing information
CG-UCI encoded following the same procedure as HARQ-ACK on PUSCH and CSI-part 1, CSI-part 2 can be multiplexed with the CG-UCI on PUSCH. Considering HARQ-ACK was not considered on the performance requirement of NR UCI multiplexing on PUSCH and CG-UCI is a new signal for NR-U, we think it is necessary to introduce the performance requirements for CG-UCI multiplexing on PUSCH with interlaced resource allocation. As for HARQ-ACK, CSI part 1 and CSI part 2, we think there is no need to introduce requirements for them since they have been discussed in Rel-15
CG-UCI can be multiplexing with CSI part 1 and CSI part 2 and can be encoded with HARQ-ACK, we think it is not necessary to consider these scenarios since multiplexing with CSI part 1 and part 2 don’t affect the performance of CG-UCI and encoded with HARQ-ACK is an optional capability. Therefore, we propose to define the requirement for CG-UCI when no HARQ-ACK, CSI part 1 and CSI part 2 are existed
Proposal 5: Introduce the performance requirements for CG-UCI when it is multiplexing on PUSCH with interlaced resource allocation and no HARQ-ACK, CSI part 1, CSI part 2 are existed.
Simulation assumptions 
Bandwidth for PUSCH 
For CA scenario, we propose to define the requirements for all bandwidths defined for n46.i.e. 20MHz, 40MHz, 60MHz and 80MHz and we can choose CA combinations to test with test applicability rules 
SCS and Duplex mode 
Since n46 is only for TDD, we propose to test TDD scenario and 30 kHz SCS.
Antenna configuration
Since the purpose is to verify the interlaced resource allocation for PUSCH, we propose to reduce the test number as much as possible, so we propose to only test 1T4R.
Propagation conditions
We propose to use TDLA30-10 since it is most closed to EPA 5Hz used for LAA PUSCH performance requirements.
Number of interlaces
In LTE LAA, it was verified that number of interlaces has limited effect on performance for PUSCH, we think 1 interlace is enough. Moreover, the more interlaces they are allocated, the closer it is to the PUSCH with continuous resource allocation.
Others 
Table 8.2.1.1-1 from TS 38.104 can be reused as baseline and we make some modifications, we propose to use Table 1 as simulation assumptions: 
Table 1: Simulation assumptions for PRB-Interlaced PUSCH performance 
	Parameter
	Value

	Transform precoding
	Disabled

	SCS
	30kHz

	Default TDD UL-DL pattern (Note 1)
	7D1S2U, S=6D:4G:4U

	Bandwidth
	20MHz,40MHz,60MHz,80MHz

	Propagation conditions
	TDLA30-10

	Antenna configuration 
	1T4R

	MCS
	11

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Only first interlace is allocated

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	Note 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.


Proposal 6: Use Table 1 as simulation assumptions 
Conclusion
Proposal 1: Define the BS requirements only for scenario A. i.e. Carrier aggregation between licensed band NR and unlicensed band NR-U. 
Proposal 2: Define the performance requirements per CC only for scenario A. For the performance requirement of PCell, reuse it from NR Rel-15. For the performance requirement of SCell, define the case with bandwidth of 20MHz, 40MHz, 60MHz and 80MHz.
Proposal 3: No need to define the BS requirement for wideband operation 1
Proposal 4: Set intra cell guard size to 0 for PUSCH requirements.
Proposal 5: Introduce the performance requirements for CG-UCI when it is multiplexing on PUSCH with interlaced resource allocation and no HARQ-ACK, CSI part 1, CSI part 2 are existed.
Proposal 6: Use Table 1 as simulation assumptions
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