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1. Introduction

In this contribution, open issues relating to test setup for the full PUSCH performance requirement are discussed. Furthermore, simulation results for initial simulation alignments based on agreed assumptions in [1] are also presented herein.

2. Discussion
In this section, open issues relating to test setup for PUSCH demodulation requirements are discussed.
The ration of PUSCH EPRE to DMRS EPRE

PUSCH transmission could be scheduled by DCI format 0_0 or DCI format 0_1. According to TS 38.214 [3], for PUSCH scheduled by DCI format 0_0, the UE shall assume that the number of DM-RS CDM groups without data is 2 for all cases except for the case of PUSCH with allocation duration of 2 or less OFDM symbols when transform precoding is disabled, the UE shall then assume the number of DM-RS CDM groups without data is 1. From the agreement[1]

 REF _Ref525815682 \r \h 
[2], slot-based transmission has been agreed as the default PUSCH allocation duration for FR1. Together with the above-mentioned requirement, it implies that the ratio of PUSCH EPRE to DM-RE EPRE should be set to -3 dB as indicated in Table 6.2.2-1 in TS 38.214 and thus it is proposed that the EPRE ratio = -3 dB should be set in the test case definition. 

Furthermore, to minimize the number of test cases, it is proposed that the option for PUSCH with duration of “2 or 4” symbols to be down prioritized in the test scope for Rel-15.
Table 6.2.2-1: The ratio of PUSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB


Proposal 1: Set the ratio of PUSCH EPRE to DM-RS EPRE = - 3 dB.
Proposal 2: Further down scope PUSCH with allocation duration of “2 or 4” symbol from test case selections.
Time domain resource allocation for FR1
For some scenarios, it may be beneficial to include non-slot-based transmission to achieve low latency in FR1. 
PUSCH mapping type A has a limitation on the starting symbol = symbol #0 whereas PUSCH mapping type B allows the flexibility of different starting PUSCH symbol ranging from symbol #0 to symbol #13. To also cover flexible requirements, non-slot based transmission could be considered and shall be sufficient with PUSCH mapping type B. However, considering the amount of the test cases that have already been defined for Rel-15 and there are still many open issues for other higher priorities configurations to be settled. Furthermore, the non-slot-based transmission with PUSCH mapping type B has already been defined for FR2 and should be sufficient in testing UL functionalities. It is therefore proposed to down-prioritize non-slot-based transmission for FR1.
For slot-based transmission, DM-RS symbols are better spread within a slot with PUSCH mapping type A and thus could achieve better channel estimation compared to that with PUSCH mapping type B. As channel estimation is crucial in UL performance, slot-based transmission with PUSCH mapping type A should always be considered. The processing gain with PUSCH mapping type B is insignificant when considering the benefit of better channel estimation that could be achieved with PUSCH mapping type A, it is therefore proposed not necessary to cover PUSCH mapping type B for slot-based transmission.
Proposal 3: It is proposed to down-prioritize non-slot-based transmission for FR1.

Proposal 4: It is proposed not necessary to cover PUSCH mapping type B for slot-based transmission for FR1.
Number of PUSCH symbols and starting PUSCH symbol for non-slot-based transmission for FR2 

With analog beamforming and TDD transmission mode, in most scenarios it would require PUSCH starting symbol to be later in the slot. With the possibility of scheduling PUSCH at a symbol index other than symbol #0, it is possible to have PDCCH being scheduled in the beginning of the slot. Consider the scenario where at least one PDCCH symbol is scheduled in the beginning of the slot, at least a minimum of 2 symbols switching time is necessary before PUSCH transmission could take place. To cover such scenarios, it is proposed that PUSCH starting symbol should be at least be configured at symbol #3. 

The concepts of 2, 4 and 7 symbols for non-slot-based mapping type B configuration were introduced for PDSCH and is the limitation on PDSCH. However, such limitation is not imposed on PUSCH and arbitrary length is allowed as shown in Table 6.1.2.1-1 TS 38.214. To avoid unnecessary permutations, it is proposed to select the number of symbols based on the default time domain resource allocation A provided in Table 6.1.2.1.1-2 in TS 38.214.  It is commonly accepted that with the flexibility of PUSCH durations with arbitrary length, one could expect a situation where PDCCH, PUSCH and PUCCH be transmitted in the same slot. Based on the default configuration Table 6.1.2.1.1-2, the upper bound of PUSCH scheduling duration L = 8 PUSCH symbols should be selected to meet the proposed starting symbol (i.e. symbol #3 or later) while allowing PUCCH being scheduled in the same slot and maximizing PUSCH throughput, it is proposed to cover the test case with PUSCH scheduling duration with 8 symbols.

Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14}
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14}
	{0,…,12}
	{1,…,12}
	{1,…,12}


Table 6.1.2.1.1-2: Default PUSCH time domain resource allocation A for normal CP

	Row index
	PUSCH mapping type
	[image: image1.png]



	S
	L

	1
	Type A
	j
	0
	14

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	10

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	14

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type A
	j+2
	0
	14

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	6

	15
	Type A
	j+3
	0
	14

	16
	Type A
	j+3
	0
	10


Proposal 5: Set L = 8 for non-slot based PUSCH transmission with starting symbol = 3.
PT-RS frequency density (KPT-RS) when transform precoding is disabled

It has been agreed in previous meetings that KPT-RS = 2 should be configured for FR2 when transform precoding is disabled. Furthermore, in TS 38.214, it is specified that the UE may assume KPT-RS = 2 when the higher layer parameter frequencyDensity is not configured. It is considered sufficient to only cover test cases with the default configuration KPT-RS = 2 when transform precoding is disabled for FR2.
Proposal 6: It is sufficient to cover test cases with KPT-RS = 2 when transform precoding is disabled for FR2.
Number of DM-RS symbols when transform precoding is enabled

As already agreed in RAN4-AH-1807 meeting that DM-RS (1+1) pattern is necessary also for FR1 when transform precoding is enabled to not over optimizing very low delay spread and low doppler scenarios. It is proposed that DM-RS with (1+1) pattern should be covered in the performance requirements for FR1.

Furthermore, as for FR2, PT-RS would be configured as agreed, it is sufficient with only one single DM-RS symbol. It may add too much overhead to also include DM-RS (1+1) pattern for FR2.
Note that the DM-RS configuration for DFT-S-OFDM has already been agreed on RF side for certain requirements and for test model (TX side) discussions. It is preferable to minimize the requirements for different settings for DM-RS for UL/DL on BS side.
Proposal 7: DM-RS (1+1) pattern should also be defined in FR1 test cases when transform precoding is enabled.
Proposal 8: No additional DM-RS is required for FR2 when transform precoding is enabled as it has already been agreed to configure PT-RS for FR2.
PT-RS pattern when transform precoding is enabled
In TS 38.214, it is specified that the PTRS pattern is tied with the following association table. 

Table 6.2.3-3: PT-RS pattern as a function of scheduled bandwidth

	Scheduled bandwidth
	Number of PT-RS groups
	Number of samples 

per PT-RS group

	NRB0 
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NRB < NRB1
	2
	2

	NRB1 
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 NRB < NRB2
	2
	4

	NRB2 
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 NRB < NRB3
	4
	2

	NRB3 
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 NRB < NRB4
	4
	4

	NRB4 
[image: image6.wmf]£

 NRB
	8
	4


Default thresholds or sample density for PT-RS patterns are not defined in TS 38.214 when transform precoding is enabled. In [4], default thresholds NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 were proposed and showed good performance. It is thus proposed to consider NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 for configuring PT-RS when transform precoding is enabled. 
Proposal 9: It is proposed to configure NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 for configuring PT-RS when transform precoding is enabled.

Frequency domain resource allocation when transform precoding is enabled

As proposed in [5] , requirements for DFT-S-OFDM should be a limited set of and not a full duplication of CP-OFDM requirements. Furthermore, as DFT-S-OFDM is intended for coverage limited scenarios, it is proposed to consider narrow bandwidth for DFT-S-OFDM while complying [image: image7.wmf]5
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 specified in TS 38.211 [6].
Proposal 10: It is proposed to consider narrow bandwidth allocation for DFT-S-OFDM however with the requirement [image: image8.wmf]5
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fulfilled. We therefore agree with the current proposal of 50 PRBs for FR1 and 30 PRBs for FR2 test cases for DFT-S-OFDM.
3. Conclusion

In this contribution, open issues on PUSCH performance parameters are discussed and proposed:
Proposal 1: Set the ratio of PUSCH EPRE to DM-RS EPRE = - 3 dB.
Proposal 2: Further down scope PUSCH with allocation duration of “2 or 4” symbol from test case selections. 
Proposal 3: It is proposed to down-prioritize non-slot-based transmission for FR1.
Proposal 4: It is proposed not necessary to cover PUSCH mapping type B for slot-based transmission for FR1.
Proposal 5: Set L = 8 for non-slot based PUSCH transmission with starting symbol = 3.
Proposal 6: It is sufficient to cover test cases with KPT-RS = 2 when transform precoding is disabled for FR2.
Proposal 7: DM-RS (1+1) pattern should also be defined in FR1 test cases when transform precoding is enabled.

Proposal 8: No additional DM-RS is required for FR2 when transform precoding is enabled as it has already been agreed to configure PT-RS for FR2.
Proposal 9: It is proposed to configure NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 for configuring PT-RS when transform precoding is enabled.
Proposal 10: It is proposed to consider narrow bandwidth allocation for DFT-S-OFDM however with the requirement [image: image9.wmf]5
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fulfilled. We therefore agree with the current proposal of 50 PRBs for FR1 and 30 PRBs for FR2 test cases for DFT-S-OFDM.
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