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1. Introduction

In this paper, our views on resource allocation remaining issues are presented.
2. Discussion
2.1. Valid durations for PDSCH/PUSCH
In RAN1#AH NR 1801 meeting [5], value ranges of most of parameters for PDSCH/PUSCH time resource allocation have been agreed. However a couple of parameters are still FFS, e.g. minimum length of PDSCH (value of X) and PUSCH (value of Y) for mapping type A.
Agreements:

For PDSCH:

· Supported combinations for PDSCH mapping type A:

· Starting symbol can be symbol index #0, 1, 2, 3 in a slot.

· Length of the PDSCH is at least X symbols, up to 14 symbols within a slot, such that slot boundary is not crossed 

· FFS the value of X

· Supported combinations for PDSCH mapping type B:

· Length of the PDSCH can be 2, 4, or 7 symbols.

· Starting symbol can be any position within a slot, such that slot boundary is not crossed.
Agreements: For PUSCH

· PUSCH mapping type A:

· Starting symbol is symbol index #0 in a slot.

· Length of the PUSCH is at least Y symbols, up to 14 symbols

· FFS the value of Y

· PUSCH mapping type B (All 105 combinations)

· Length of the PUSCH can be 2 through 14 symbols, and with 1 symbol as a working assumption
· Starting symbol can be any position within a slot, such that slot boundary is not crossed.
Since the actual time resource is indicated by the 4-bit field in scheduling DCI from the RRC-configured table. The number of indicatable entries is very limited (only 16 entries). Hence the number of configurable candidates of starting symbol and duration should also be limited to a low level. The valid starting symbol for PDSCH and PUSCH mapping type A has been constained to Symbol #0, 1, 2, 3 and Symbol #0 respectively. The length of duration should also be a limited a number of valid values. For PDSCH/PUSCH mapping type A, the scheduled PDSCH/PUSCH should take all the available symbols in the slot. Hence the duration should be at least a half-slot, e.g. ≥7 symbols, which can well cover the “self-contained slot” cases.
On the contrary, PUSCH mapping type B is for pursuing a low-latency transmission. Thus for the PUSCH mapping type B, the working assumption in RAN1#AH NR 1801 should be confirmed that the 1-symbol length of PUSCH should be supported.
Proposal 1: For PDSCH/PUSCH mapping type A, length of the PDSCH/PUSCH is at least 7 symbols.
Proposal 2: Confirm the working assumption that 1-symbol length should be supported for PUSCH mapping type B.

2.2. Determination of the starting symbol and length of PDSCH/PUSCH
In the current version of specification, the same set of SLIV equations are used to derive the starting symbol and length of PDSCH/PUSCH for mapping type A and B. However, since indication of mapping type has been included in the each row of the RRC-configured table, UE can take different interpretions for the 6-bit timing index in the row for mapping type A and B. In this case, a specific value of timing index can indicate different combinations of starting symbol and length for for mapping type A and B, and thus a better scheduling flexibility can be achieved. It is obvious that the required combinations of starting symbol and length for mapping type A and B are different. Enforcing the two mapping types to use the same SLIV calculation is the waste of the “mapping type” freedom. Even if the bitwidth of the timing index is extended to 7 bits (with 128 entries) which can cover a common SLIV for both the two mapping types, it is still sensible to leave some entries reserved for forward compatibility, e.g. enabling more advanced resource allocation approaches in future releases.
Proposal 3: A 6-bit timing index can indicate different combinations of starting symbol and length for PDSCH/PUSCH mapping type A and B.
2.3. Slot determination for multi-slot scheduling
In RAN1#AH NR 1801 meeting [5], it was agreed that in case of slot-aggregation is configured, the same symbol allocation is used across slots in UL, which is aligned with the DL agreement. 
Agreements:

· In case of slot-aggregation is configured

· the same symbol allocation is used across slots in UL

· Note: this aligns with the DL case

· the TB is repeated across the slots

· Discuss further offline the RV order for the DL/UL transmission (scheduled by DCI) spanning multiple slots (also checking the existing agreements made in the coding session)

· In case of slot-aggregation is configured, the configuration is limited to rank 1 only for both DL and UL

However, for N-slot PDSCH/PUSCH scheduling, the same symbol allocation may not be able to be applied across the N consecutive slots not defined as UL/DL by the slot format, as stated in the current version of specification. 

Not all slots not defined as UL can provide the DL symbols required by the SLIV. In some “self-contained” slots, although some symbols are DL or flexible, there are still some symbols required by the SLIV are UL. Hence the UE behaviour described in this section needs to by corrected. A UE procedure is described in Section 9.2.6 of TS 38.213 [3] for multi-slot PUCCH resource determination. The similar procedure can be re-used for the multi-slot PDSCH scheduling.
And in RAN1#AH NR 1801 meeting [5], a FFS point lefted in multi-slot PUCCH resource determination has been resolved by an agreement.
Agreement:

· The ‘unknown’ symbols in semi-static DL/UL assignment can be used for long PUCCH transmission over multiple slots when a UE receives a grant to transmit the long PUCCH
It is reasonable to apply this agreement also for PDSCH and PUSCH multi-slot resource allocation. If the flexible symbols cannot be used, the slots available for the multi-slot scheduling may be very limited. Allowing the flexible symbols to be used makes the multi-slot PDSCH scheduling much more applicable. 
In order to avoid the cross-link interference, the flexible symbols should not be scheduled for UL transmission for other UEs in the cell and even for the neighboring cells. A concern may be raised that this sets a constraint to the gNB scheduler. 
Actually this depends on the gNB strategy: If a gNB likes to guarantee more robust coverage by sacrificing the scheduling flexibility, it can allow the UE to use the flexible symbols. If a gNB desires better scheduling flexibility rather then an extreme large coverage, it can prevent the UE from using the flexible symbols. Hence another alternative is to enable the gNB to select one strategy from the two.
Proposal 4: For N-slot PDSCH/PUSCH scheduling, 
· Option 1: The same symbol allocation is applied across consecutive slots in which corresponding symbols are DL/UL or flexible.
· Option 2: gNB informs UE which is applied among the two:
· The same symbol allocation is applied across consecutive slots in which corresponding symbols are DL/UL or flexible.
· The same symbol allocation is applied across consecutive slots in which corresponding symbols are DL/UL.
2.4. RBG size table for type0 resource allocation
In RAN1#90bis, it was agreed that two RBG size sets can be specfied, and selected with RRC configuration. However, the values in the Table 5.1.2.2.1-1 of TS 38.214 [4] are still undefined.We believe the configuration 1 is used for normal resource allocation in which the RBG size is determined by the BWP size. The problem is how to specify the configuration 2. From our perspective, the configuration can provide a simpler resource allocation, e.g. using the same RBG size for multiple BWP size ranges. With this configuration, for UEs with different active BWPs, gNB may be able to allocate their frequency resource using the same RBG size. Thus the gNB scheduler can be simplied. An example of the mapping table (18-bit bitmap) is shown in Table 1.

Table 1: Nominal RBG size P
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	≤36
	2
	4

	37 – 72
	4
	4

	73 – 144
	8
	16

	145 – 275
	16
	16

	
	
	


Proposal 5: Adopt the value in Table 1 for Table 5.1.2.2.1-1 of TS 38.214.
3. Conclusions

Proposal 1: In context of resource allocation in time domain in TS 38.214, it should be clarified that the configuration of table pdsch-symbolAllocation is BWP specific.
Proposal 2: In case K0=0, the starting symbol is indicated relative to the start of the CORESET in which the UE receives the scheduling DCI. In case K0≠0, the starting symbol is indicated relative to the start of slot.
Proposal 3: The transmission duration across the slot boundary is allowed. The value range of PDSCH and PUSCH length should be 
[image: image1.wmf]13

0

£

<

L

.

Proposal 4: For DL N-slot scheduling, the same symbol allocation is applied across consecutive slots in which corresponding symbols are DL or flexible.
Proposal 5: Adopt the value in Table 1 for Table 5.1.2.2.1-1 of TS 38.214.
Table 1: Nominal RBG size P
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	≤36
	2
	4

	37 – 72
	4
	4

	73 – 144
	8
	16

	145 – 275
	16
	16
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