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1. Introduction
In this contribution, the remaining issues of DL/UL resource allocation aspects and TBS design are discussed.
2. Frequency Resource Allocation Aspects
RA Type 0
In TS 38.214, the RBG sizes for downlink and uplink resource allocation type 0 need to be finalized.
With two configurations, it is possible to provide some tradeoff in terms of scheduling flexibility and signalling overhead. Considering that configuration 1 is the default one before RRC configuration, it is preferred that the RBG size in configuration 1 has less signalling overhead while configuration 2 can provide more scheduling flexibility. On the other hand, configuration 1 with low signalling overhead can be considered for non-slot based scheduling. Therefore for configuration 1, the full set of RBG sizes (i.e., 2, 4, 8, and 16) are used, considering tradeoff between signalling and scheduling flexibility among 4 RBG sizes in the BW ranges. In Table 1, one example set of RBG sizes in configuration 1 is shown.
In configuration 2, for a given BW range, a smaller RBG size can be used, which hence provides a bit finer scheduling granularity and flexibility but with higher signalling overhead compared to configuration 1. In Table 2, one example set of RBG sizes in configuration 2 is shown. Finally, we consider the combination of configuration 1 and configuration 2 for the final determination of RBG sizes, as shown in Figure 1.
Table 1: RBG set for Configuration 1
	
	Config 1
	#Bits

	<= 26 RBs
	2
	   – 13 

	27 – 60 RBs
	4
	7 – 15 

	61 – 128 RBs
	8
	8 – 16

	129 – 275 RBs
	16
	9 – 18 



Table 2: RBG set for Configuration 2
	
	Config 2
	#Bits

	<= 40 RBs
	2
	     – 20 

	41 – 96 RBs
	4
	11 – 24 

	97 – 224 RBs
	8
	13 – 28

	225 – 275 RBs
	16
	15 – 18 



[image: ]
Figure 1: Bitmap size vs. RBG configurations
Proposal 1: Adopt the following change for both downlink and uplink resource allocation type 0, i.e., Table 5.1.2.2.1-1 and Table 6.1.2.2.1-1 in TS38.214:
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	 <= 26 RBs[1st Range of RBs]
	P = 2[one of {2, 4, 8, 16}]
	P = 2[one of {2, 4, 8, 16}]

	 27 – 40 RBs[2nd Range of RBs]
	P = 4[one of {2, 4, 8, 16}]
	P = 2[one of {2, 4, 8, 16}]

	 41 – 60 RBs[3rd Range of RBs]
	P = 4[one of {2, 4, 8, 16}]
	P = 4[one of {2, 4, 8, 16}]

	 61 – 96 RBs[4th Range of RBs]
	P = 8[one of {2, 4, 8, 16}]
	P = 4[one of {2, 4, 8, 16}]

	97 – 128 RBs
	P = 8
	P = 8

	129 – 224 RBs
	P = 16
	P = 8

	225 – 275 RBs
	P = 16
	P = 16


3. TBS Aspects
In this part, the remaining issues for clarification of TBS design are discussed.

Consideration of payload size of UCI on PUSCH
TBS determination in NR uses a formula based on the actual allocated resources in order to guarantee the actual code rate as much similar to the target code rate. In this regards, the available RE is calculated as below.
	, where  is the number of subcarriers in the frequency domain in a physical resource block,  is the number of scheduled OFDM symbols in a slot,  is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 0_0/0_1, and  is the overhead configured by higher layer parameter Xoh-PUSCH. If the Xoh-PUSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0.



[bookmark: _GoBack]In NR, when UCI is transmitted on PUSCH, rate-matching is adopted. This is typically OK for single-slot PUSCH transmissions occupying a large number of resources. However, REs required for UCI can be large compared to the allocated resources, especially for mini-slot scheduling cases or for grant-free PUSCH. Also, for multi-slot PUSCH transmissions, the gNB is expected to schedule resources according to the PUSCH transmissions that do not include UCI multiplexing while there can be one or more PUSCH transmissions that include UCI multiplexing (e.g. a first one can include A-CSI and a third one, based on the HARQ timing, can include HARQ-ACK). In this case, the actual code rate could be unintentionally too large to decode data successfully. Therefore, the payload size of UCI on the PUSCH needs to be accounted for.

Proposal 2: The payload size of UCI on PUSCH is considered in computation of, which is 
,
where  is the quantized number of REs per PRB used for UCI transmission.  is calculated by the total number of REs for UCI mapping divided by the allocated number of PRBs and quantized to the closest value of a multiple of 12. 
4. Conclusions
This contribution discussed the DL/UL resource allocation aspects and proposed the following corrections:
Proposal 1: Adopt the following change for both downlink and uplink resource allocation type 0, i.e., Table 5.1.2.2.1-1 and Table 6.1.2.2.1-1 in TS38.214:
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	 <= 26 RBs[1st Range of RBs]
	P = 2[one of {2, 4, 8, 16}]
	P = 2[one of {2, 4, 8, 16}]

	 27 – 40 RBs[2nd Range of RBs]
	P = 4[one of {2, 4, 8, 16}]
	P = 2[one of {2, 4, 8, 16}]

	 41 – 60 RBs[3rd Range of RBs]
	P = 4[one of {2, 4, 8, 16}]
	P = 4[one of {2, 4, 8, 16}]

	 61 – 96 RBs[4th Range of RBs]
	P = 8[one of {2, 4, 8, 16}]
	P = 4[one of {2, 4, 8, 16}]

	97 – 128 RBs
	P = 8
	P = 8

	129 – 224 RBs
	P = 16
	P = 8

	225 – 275 RBs
	P = 16
	P = 16




Proposal 2: The payload size of UCI on PUSCH is considered in computation of, which is 
,
where  is the quantized number of REs per PRB used for UCI transmission.  is calculated by the total number of REs for UCI mapping divided by the allocated number of PRBs and quantized to the closest value of a multiple of 12. 
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