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Introduction
In this contribution, we investigate the coverage of different size msgA PUSCH transmissions, and make observations on suitable configurations, for larger packet size msgA PUSCH. Considerations include the P0 settings needed for PUSCH, number of PRBs and PRB groups, and whether power ramping and/or HARQ soft combining is used for retransmissions.
System level results
To support larger payload sizes than 72 bits in msgA PUSCH, higher SINR and/or more PRBs are needed. To achieve higher SNR, the power control target can be changed but this may also change the interference level. Hence some optimization may be needed to select the power control target, but for these results the power control target was set to -110 dBm in order to have a few power limited users.
In Figure 1 to Figure 4, we show results where UEs are randomly dropped within the system, mapped to a gNB based on the link gain. UEs are randomly activated in every slot. An active UE will randomly select a PRU for every transmission attempt. The UE will here have at most 4 attempts to transmit the PUSCH, and if all attempts fail, the session will be indicated as dropped. If an active UE is randomly selected to be activated, it will start the new session when all previous activations are finished. The results include those both with or without power ramping with 3 dB for retransmission attempts. In Figure 4 we also consider soft combining for the retransmission. The number of PRUs is 64. There are 4 to 8 POs with 4 to 8 PRBs for 500 bits case and 8 to 16 PRBs for 1000 bits case. Figure 1, Figure 2, and Figure 4 show the drop rate versus the rate users are activated in slot. Figure 3 shows the initial BLER, i.e. the BLER at the first transmission attempt. A UMi scenario is simulated. Additional simulation assumptions are given in Table 1 in the Appendix.
The results in Figures 1 and 2 show that 6 and 12 PRBs per PO for 500 and 1000 bits respectively is needed to reach 1% drop rate without power ramping. Power ramping increases the number of users that can be supported. Increasing the number of PRBs and POs will improve the number of supported users, and the opposite with fewer POs but still roughly 6 PRBs/PO will be needed to reach 1% drop rate.
In Figure 3 we can see that 6 PRBs/PO is needed to get below 10% initial BLER and that the power ramping for re-transmission has a small impact on the initial BLER.      
In Figure 4 we provide some initial results on the performance of soft combining. In these simulations, soft combining is used in addition to power ramping. We should point out that these are initial results, and better soft combining performance may be possible.  Four POs with 6 PRBs each were simulated with a 500 bit payload. The results show that for the considered scenario soft combining in addition to power ramping can improves performance over power ramping alone, especially at drop rates above 1%. Note that mechanisms to support dynamically scheduled msgA retransmission with soft combining are described in [4].
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Figure 1. System level drop rate vs. load for different number of POs and PRBs/PO for 500 bits payload 
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Figure 2. System level drop rate vs. load for different number of POs and PRBs/PO for 1000 bits payload 
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Figure 3. System level initial BLER vs. load for different number of POs and PRBs/PO for 500 bits payload 
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Figure 4: System level drop rate vs. load with/without ramping and soft combining for 500 bit payload 


Observations:
· It is feasible to support large packet size for msgA for low loads per PO in the simulated scenario. 
· Soft combining with power ramping can provide gains over power ramping alone. 
Proposal:
· Inform RAN2 that 500 and 1000 bit packet sizes appear feasible with high coverage in some scenarios such as UMi 200m ISD.
· Support soft combining for the dynamically scheduled msgA PUSCH retransmissions
Conclusions
Based on the discussions above, we have following observations:
Observations:
· It is feasible to support large packet size for msgA for low loads per PO in the simulated scenario.
· Soft combining with power ramping can provide gains over power ramping alone. 
Given these observations, we propose:
Proposals:
· Inform RAN2 that 500 and 1000 bit packet sizes appear feasible with high coverage in some scenarios such as UMi with 200m ISD.
· Support soft combining for the dynamically scheduled msgA PUSCH retransmissions
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Appendix: Simulation assumptions 
Table 1: System simulation parameters
	Parameters
	Values

	Layout
	Single layer - Macro layer: Hex. Grid, 7 sites

	Inter-BS distance
	200m

	Carrier frequency
	4GHz

	Simulation bandwidth
	Varies 

	Channel model
	UMi in TR 38.901

	Number of UEs in system
	Varies (Max number of users 400)

	UE Tx power
	Max 23 dBm

	BS antenna configuration
	4 Rx
4 ports: (M, N, P, Mg, Ng) = (10, 2, 2, 1, 1), 4 TXRU;
dH = 0.5λ, dV = 0.8λ;
BS antenna downtilt 102

	BS antenna height
	25m

	BS antenna element gain + connector loss
	8 dBi, including 3dB cable loss

	BS receiver noise figure
	5dB

	UE antenna configuration
	1Tx 

	UE antenna height
	Follow the modelling of TR 38.901

	UE antenna gain
	0dBi as starting point

	UE distribution
	20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire system
 

	UE power control
	Open loop PC, (38.213  with α=1, P0=-110) 

	Waveform (data part)
	CP-OFDM

	Subcarrier spacing for PUSCH
	30kHz 

	TBS
	500, 1000 bits 

	MCS and Resource size
	QPSK, number of PRBs varies

	DMRS configuration
	Type 1 DMRS 

	Number of DMRS symbols
	4

	Timing offset
	Uniform over [0, 7.69e-7] 

	Frequency offset
	Uniform over [-600, 600]

	Max number of HARQ transmission
	1 

	Max transmission attempts
	4

	Traffic model
	UEs are activated each slot using a uniform distribution. In case of an ongoing transmission the UE starts the new activation when the previous activations are finished. 

	Receiver
	MMSE-IRC 

	Channel and timing error estimation
	Realistic




image3.emf
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Active user rate per slot & cell

10

-2

10

-1

B

L

E

R

 

F

i

r

s

t

 

A

t

t

e

m

p

t

Initial BLER vs. load in UMi 200m with 4 gNB Rx, 1 UE Tx, 500 bit packets
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Drop Rate vs. load in UMi 200m with 4 gNB Rx, 1 UE Tx, 4 POs, 6 PRBs/PO, 500 bits
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Drop rate vs. load in UMi 200m with 4 gNB Rx, 1 UE Tx, 500 bit packets

4 P0, 4 PRB/PO, No ramping
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Drop rate vs. load in UMi 200m with 4 gNB Rx, 1 UE Tx, 1000 bit packets

4 P0, 8 PRB/PO, No ramping

4 P0, 8 PRB/PO, Ramping

4 P0, 16 PRB/PO, No ramping

4 P0, 16 PRB/PO, Ramping

4 P0, 12 PRB/PO, No ramping

4 P0, 12 PRB/PO, Ramping

8 P0, 12 PRB/PO, No ramping

8 P0, 12 PRB/PO, Ramping


