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1 Introduction

This contribution considers the remaining issues on VRB-to-PRB mapping for UL and default time-domain resource allocation. In RAN1#92, the following agreements were made regarding the above issues.
	Agreements:

· Capture interpretation of ‘VRB-to-PRB mapping’ bit in 38.212 (0=non-interleaved, 1=interleaved). 

· Non-interleaved mapping is used as default in 38.211 when no ‘VRB-to-PRB mapping’ bit is present in the DCI.

· The default bundling size is 2.
Agreements:

· Regarding “Length of the PDSCH is at least X symbols” (PDSCH mapping type A), X=3
· Regarding “Length of the PUSCH is at least Y symbols” (PUSCH mapping type A), Y=4
Agreements:

· Request RAN2 to introduce possibility for providing the RRC-configured table in RMSI to configure PDSCH and PUSCH symbol allocation for PDSCH/PUSCH scheduling after RMSI, where the RRC-configurable table via dedicated signaling was previously agreed in RAN1 

· Draft LS in R1-1803474 (Karri, Nokia), which is approved and final LS in R1-1803510
Companies are encouraged to check the tables in R1-1803504


2 Discussion 
2.1 VRB-to-PRB mapping for UL  
In NR, two types of VRB-to-PRB mapping are supported for DL, which are non-interleaved and interleaved ones. During RAN1#92, how to deal with VRB-to-PRB mapping was discussed, but nothing was decided regarding it. 

For the discussion, the following three options were considered to be adopted.

· Option 1: Apply the same interleaver as in the DL to the UL

· Option 2: Apply the same interleaver as in the DL to the UL but support this only for the case of the full BWP scheduled

· Option 3: Support non-interleaved mapping only in the UL (i.e. remove the UL interleaver) 

· In this case the VRB-to-PRB bit in the DCI can be removed

Since interleaving without full BWP scheduling makes non-contiguous frequency resource allocation, option 1 should be precluded. Also for the case of the full BWP scheduled, DFT-S-OFDM does not get benefit from the interleaving because already data is spreaded over all BWP by DFT spreading. Even for OFDM, the benefit from supporting interleaved VRB-to-PRB mapping only for full BWP scheduling is quite unclear. Plus, if the BWP has N PRBs, option 2 makes that, when N PRBs are scheduled, the interleaving is used, and when N-1 PRBs are scheduled, the interleaving is not used. This makes discontinuity of the performance according to the number of PRBs scheduled and it only makes scheduling and implementation harder.

Proposal 1: Support non-interleaved mapping only in the UL and the VRB-to-PRB bit in the DCI is removed.
2.2 Default time-domain resource allocation   
In NR, time-domain resource allocation can be informed by a DCI from a RRC configurable table as Table 5.1.2.1-1 in [1]. The remaining issue is, how to indicate time-domain resource for data transmission before RRC connection. For this, RAN1 needs to define some tables having candidate time-domain resource allocation that can be used until RRC connection, e.g., msg 3 scheduling and transmission. Another issue is, how many bits are used in DCI formats 0-0 and 1-0.

In RAN1#92, the tables to be used for time-domain resource allocation until RRC connection were discussed, where the summary can be found in [2]. The values for K0/K2, and S/L in the tables of [2] are quite reasonable to be supported in NR. One issue to be considered is the number of bits for time-domain resource allocation in a DCI. That is, the number of candidate sets of K0/K2, S, and L should be decided according to the number of bits for time-domain resource allocation in a DCI. For example, if there are 3 bits for the time-domain resource allocation, then only 8 rows are needed in Table 6.1.2.1-x of [2], where now Table 6.1.2.1-x has 15 rows. RAN1 needs to discuss which sets are used for the purposes.
Proposal 2: Define the number of bits for time-domain resource allocation in DCI formats 0-0 and 1-0.

Proposal 3: Define timing tables to be used before RRC connection, where each table has 2N rows with N being the number of bits for time-domain resource allocation in DCI formats 0-0 and 1-0.
Last but not least, when the gNB informs time-domain resource allocation for PUSCH transmission, it should not violate the UE minimum processing time capability. In other words, the interval from the end of reception of the scheduling DCI to the start of transmission of the corresponding PUSCH should be greater than the PUSCH preparation time for PUSCH timing capability 1 added by timing advance.  Therefore, when RAN1 designs the tables for default time-domain resource allocation for PUSCH, the minimum processing time should be considered. One way to provide much flexibility to the gNB for scheduling is to define two or more tables for PUSCH similarly to PDSCH case. For example, when the CORESET is located in the first N symbols of the slot, Table A is used. When the CORESET is located after the first N symbols of the slot, Table B is used. For example, Table A and Table B can be defined as follows.
Table A. Default time-domain resource allocation for PUSCH when the CORESET is located in the first N symbols of the slot

	i
	PUSCH mapping type
	K2
	S
	L

	0
	Type A
	j
	0
	14

	1
	Type A
	j
	0
	12

	2
	Type B
	j
	2
	12

	3
	Type B
	j
	2
	10

	4
	Type B
	j
	4
	10

	5
	Type B
	j
	4
	8

	6
	Type A
	j+1
	0
	14

	7
	Type A
	j+2
	0
	14


Table B. Default time-domain resource allocation for PUSCH when the CORESET is located after the first N symbols of the slot

	i
	PUSCH mapping type
	K2
	S
	L

	0
	Type A
	j+1
	0
	14

	1
	Type A
	j+1
	0
	12

	2
	Type B
	j+1
	2
	12

	3
	Type B
	j+1
	2
	10

	4
	Type B
	j+1
	4
	10

	5
	Type B
	j+1
	4
	8

	6
	Type A
	j+2
	0
	14

	7
	Type A
	j+3
	0
	14


Proposal 4: When defining table(s) for default time-domain resource allocation for PUSCH, the minimum processing time should be considered.
3 Conclusions

This contribution considered aspects for resource allocation and proposes the following. 
Proposal 1: Support non-interleaved mapping only in the UL and the VRB-to-PRB bit in the DCI is removed.
Proposal 2: Define the number of bits for time-domain resource allocation in DCI formats 0-0 and 1-0.

Proposal 3: Define timing tables to be used before RRC connection, where each table has 2N rows with N being the number of bits for time-domain resource allocation in DCI formats 0-0 and 1-0.
Proposal 4: When defining table(s) for default time-domain resource allocation for PUSCH, the minimum processing time should be considered.
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