
3GPP TSG RAN WG1 Meeting AH 1801
R1-1800488
Vancouver, Canada, January 22nd – 26th, 2018
Source:
OPPO
Title:
Text proposal on DL/UL resource allocation 
Agenda Item:
7.3.3.1
Document for:
Discussion and Decision

1. Introduction

This contribution provides a text proposal on DL/UL resource allocation for NR in TS 38.214.
2. Discussion
2.1. BWP-specific time resource table
In RAN1#91 meeting, it was agreed below:
Agreements:

· One table for UL, one table for DL configured by RRC in Rel-15

· Each table is up to 16 rows

· In the table, each row is configured by RRC with 

· K0 using 2 bits (for DL table),  K2 using 3 bits (for UL table)

· an index (6-bit) into a table/equation in RAN1 specs capturing valid combinations of start symbol and length (jointly encoded)

· PDSCH mapping type A or B

· The reference point for starting OFDM symbol:

· No RRC impact (e.g., slot boundary, start of CORESET where the PDCCH was found, or part of the table/equation in RAN1 specs. FFS details)

· Aggregation factor (1, 2, 4, 8 for DL or UL) is semi-statically configured separately (i.e. not part of table) 

· No additional RRC impact how to use the aggregation factor along with the tables

However, it is not clear what does “One table for UL, one table for DL” mean. According to the comments in endorsed RRC parameter sheet [5], configuration of DL-data-time-domain and UL-data-time-domain are both “BWP specific”. Hence it should be clarified in TS 38.214 that the configuration of pdsch-symbolAllocation is BWP-specific. Since different BWPs may have different subcarrier spacings which impact the actual position of starting symbol and length in sysmbol, it is more reasonable that for each configured BWP, pdsch-symbolAllocation is respectively configured.
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.
2.2. Reference point for indicating starting symbol of PDSCH and PUSCH
The reference point for indicating symbol of PDSCH and PUSCH is still FFS. 
Indicating the starting symbol relative to start of slot is a clean solution, especially in case of cross-slot scheduling. But this option cannot support the low-latency PDSCH scheduling. Since the number of rows in the configured is very limited (only 16 rows), the number of configurable candidates of starting symbol is also very limited. Suppose 4 candidate symbols in a slot are configured in the table, since the position of PDCCH is unpredictable, the 4 positions can only be configured in uniformly-distributed manner, e.g. every 4 symbols (as depicted in Fig.1). However, the PDCCH can be present in any position in the slot. In some cases, the first available starting symbol is not close to the PDCCH, thus the low-latency PDSCH scheduling is not enabled.
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Fig.1: If candidate starting symbol is configured relative to slot boundary, low-latency PDSCH scheduling is not supported in some cases.

Indicating the starting symbol relative to the scheduling PDCCH provides obvious advantage in low-latency PDSCH scheduling. As depicted in Fig.2, some candidate starting symbols can be configured right after the scheduling PDCCH if a low-latency PDSCH scheduling is desired by gNB. Hence when PDCCH(PDSCH offset is smaller than a slot, indicating the starting symbol relative to the scheduling PDCCH is preferred. If the PDCCH(PDSCH offset is over a slot (cross-slot scheduling), indicating the starting symbol relative to start of slot is a better solution.
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Fig.2: If candidate starting symbol is configured relative to PDCCH, low-latency PDSCH scheduling is always supported.
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.
Another point which need to be corrected is the value range of PDSCH and PUSCH length in a slot. The current equation set the range to 
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which means the PDSCH or PUSCH duration cannot cross the slot boundary. It seems no relavant agreement on this. And we think allowing the transmission duration across the slot boundary is essential for the flexible and low-latency scheduling. 
Proposal 3: The transmission duration across the slot boundary is allowed. The value range of PDSCH and PUSCH length should be 
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2.3. Slot determination for multi-slot scheduling
According to Section 5.1.2.1 of TS 38.214 [4], for N-slot PDSCH scheduling, the same symbol allocation is applied across the N consecutive slots not defined as UL by the slot format. However, 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.
A FFS point lefted in multi-slot PUCCH resource determination which also needs to be resolved for multi-slot PDSCH scheduling: Should the “flexible” symbols in a slot be treated as symbols usable for the PDSCH? Our answer to this question is Yes. 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. Although this sets a constraint to the gNB scheduler, this is the cost which must be paid for supporting the multi-slot scheduling.
Proposal 4: For DL N-slot scheduling, the same symbol allocation is applied across consecutive slots in which corresponding symbols are DL or flexible.
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 
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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.
Adopt following text proposals for TS 38.214.

4. References
[1] 3GPP TS 38.211 v15.0.0 (2017-12).
[2] 3GPP TS 38.212 v15.0.0 (2017-12).
[3] 3GPP TS 38.213 v15.0.0 (2017-12).
[4] 3GPP TS 38.214 v15.0.0 (2017-12).
[5] R1-1721581, RRC parameters for NR, Ericsson, RAN1#91.

/********************** Start of Text Proposal for TS 38.214 Section 5.1.2.1************************/
5.1.2.1
Resource allocation in time domain

For each DL BWP configured to a UE, a table is configured by pdsch-symbolAllocation as described in Subclause 6.3.2 of [12]. When the UE is scheduled to receive PDSCH by a DCI, the Time-domain PDSCH resources field of the DCI provides a row index of the table  configured for the active DL BWP, where the indexed row defines the slot offset K0, the start and length indicator SLIV, and the PDSCH mapping type to be assumed in the PDSCH reception.

-
The slot allocated for the PDSCH is determined by K0 of the indexed row n+K0, where n is the slot with the scheduling DCI, K0 is based on the numerology of PDSCH, and

-
If K0=0, the starting symbol S is relative to the start of the CORESET in which the UE receives the scheduling DCI. If K0≠0, the starting symbol S is relative to the start of the slot. The starting symbol S and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV of the indexed row:
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where
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The PDSCH mapping type is set to Type A or Type B as defined in sub-clause 7.4.1.1.2 [4, TS 38.211] as given by the indexed row.

If a UE is provided higher layer parameter UL-DL-configuration-common or is additionally provided higher layer parameter UL-DL-configuration-dedicated for the slot format per slot over the number of slots, as described in Subclause 11.1 of [6], when the UE is configured with aggregation-factor-DL > 1, the same symbol allocation is applied across the aggregation-factor-DL consecutive slots in which L consecutive symbols starting from the symbol S are not defined as UL by the slot format.
If a UE is not provided higher layer parameter UL-DL-configuration-common, when the UE is configured with aggregation-factor-DL > 1, the same symbol allocation is applied across the aggregation-factor-DL consecutive slots.
/********************** End of Text Proposal for TS 38.214 Section 5.1.2.1************************/
/********************* Start of Text Proposal for TS 38.214 Section 5.1.2.2.1***********************/
5.1.2.2.1
Downlink resource allocation type 0

In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks defined by higher layer parameter rbg-Size and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1.

Table 5.1.2.2.1-1: 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

	
	
	


The total number of RBGs (
[image: image11.wmf]RBG

N

) for a downlink carrier bandwidth part of size
[image: image12.wmf]size

N

BWP

 PRBs is given by 
[image: image13.wmf]é

ù

P

N

N

size

RBG

/

BWP

=

 where 
[image: image14.wmf]ë

û

P

N

size

/

BWP

of the RBGs are of size P and if 
[image: image15.wmf]0

mod

BWP

>

P

N

size

 then one of the RBGs is of size 
[image: image16.wmf]ë

û

P

N

P

N

size

size

/

BWP

BWP

×

-

. The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency of the carrier bandwidth part. The order of RBG bitmap is such that RBG 0 to RBG
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 are mapped from MSB to LSB. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.
/********************** End of Text Proposal for TS 38.214 Section 5.1.2.2.1************************/
/********************** Start of Text Proposal for TS 38.214 Section 6.1.2.1************************/
6.1.2.1
Resource allocation in time domain

For each UL BWP configured to a UE, a table is configured by pusch-symbolAllocation as described in Subclause 6.3.2 of [12]. When the UE is scheduled to transmit PUSCH by a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of the table configured for the active UL BWP, where the indexed row defines the slot offset K2, the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH reception.

-
The slot where the UE shall transmit the PUSCH is determined by K2 of the indexed row as 
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 where n is the slot with the scheduling DCI, K is based on the numerology of PUSCH, and

-
If K2=0, the starting symbol S is relative to the start of the CORESET in which the UE receives the scheduling DCI. If K2≠0, the starting symbol S is relative to the start of the slot. The starting symbol S and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:
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where
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The PUSCH mapping type is set to Type A or Type B as defined in [38.211 Subclause 6.4.1.1.3] as given by the indexed row.

/********************** End of Text Proposal for TS 38.214 Section 6.1.2.1************************/
/********************* Start of Text Proposal for TS 38.214 Section 6.1.2.2.1***********************/
6.1.2.2.1
Uplink resource allocation type 0

In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks defined by higher layer parameter RBG-size-PUSCH and the size of the carrier bandwidth part as defined in Table 6.1.2.2.1-1.

Table 6.1.2.2.1-1: 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


The total number of RBGs (
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. The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency of the carrier bandwidth part and non-increasing RBG sizes starting at the lowest frequency. The order of RBG bitmap is such that RBG 0 to RBG
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 are mapped from MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.
/********************** End of Text Proposal for TS 38.214 Section 6.1.2.2.1************************/
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