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DCI size budget
From RAN1#94:
Agreements:
· PDCCH BD/CCE counting is only based on the configured PDCCH decoding candidates (i.e., irrespective of whether or not a PDCCH decoding candidate is dropped, e.g., due to collision with other channels/signals)
· Check further offline on potential spec impact


However, the DCI sizes are not covered by the above agreement (which was missed when presenting the DCI summary).
Offline agreement: The UE counts the number of DCI sizes across slots based on RRC configuration for PDCCH, without taking into account PDCCH candidate dropping by overbooking handling.
Editorial TP (R1-1809392, section 3, including TPs for 38.214) 
To accurately capture the intention of the agreements for DL and UL frequency resource allocation:
· Clarify that the initial DL/UL BWP is not actually used for format 1_0/0_0 in CSS. Instead, only the size of the initial BWP is used to interpret RIV.
· Clarify that the size of the initial BWP is used for format 1_0/0_0 in any CSS, regardless of the CORESET or type of the CSS.
From RAN1#94:
Proposals:
· To adopt the following TP to section 5.1.2.2.2 of 38.214:


In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in CORESET 0 in which case the initial bandwidth part of size of the BWP shall be used.



Note: The spec text below may be further affected by msg3 discussions.
Offline agreement:

	[bookmark: _Toc517439449]5.1.2.2	Resource allocation in frequency domain
Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0, then downlink resource allocation type 1 is used.
If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pdsch-Config to 'dynamicswitch', the UE shall use downlink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.
[bookmark: _Hlk498008880]For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received.
For a PDSCH scheduled otherwise, if a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI. The UE shall upon detection of PDCCH intended for the UE determine first the downlink carrier bandwidth part and then the resource allocation within the bandwidth part.
For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the DCI was received; otherwise RB numbering starts from the lowest RB in the determined downlink bandwidth part.



	[bookmark: _Toc517439451]5.1.2.2.2	Downlink resource allocation type 1


In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in CORESET 0 in which case the size of the initial bandwidth part of size  shall be used.


A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by

if  then


else 




where 1 and shall not exceed . 




	[bookmark: _Toc517439507]6.1.2.2	Resource allocation in frequency domain
The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI. Two uplink resource allocation schemes type 0 and type 1 are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 is supported for PUSCH for both cases when transform precoding is enabled or disabled.
If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config to 'dynamicswitch', the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.
The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 
If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the uplink bandwidth part and then the resource allocation within the bandwidth part. RB numbering starts from the lowest RB in the determined uplink bandwidth part.



	[bookmark: _Toc517439509]6.1.2.2.2	Uplink resource allocation type 1


In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active carrier bandwidth part of size  PRBs except for the case when DCI format 0_0 is decoded in the Type0-PDCCH common search space in CORESET 0 in which case the size of the initial bandwidth part of size  shall be used. 


An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by

if  then


else 




where 1 and shall not exceed. 




Resource allocation for OSI and paging
From RAN1#93:
Agreements:
For RAR and msg4:
· if PDSCH-ConfigCommon has provided a table
· Use this table
· else
· Use the default PDSCH table A

For OSI and paging, is it currently open which table to use. Two approaches have been proposed, differing in what table to use in absence of PDSCH-ConfigCommon:
· Use table A, i.e. the same procedure as above (for a TP, see e.g. section 2 of R1-1809060)
· Use the same table (A, B, or C) as used by SIB1 (for a TP, see e.g. section 2.2 of R1-1809392)
Offline situation: Discuss.

Interleaved VRB-to-PRB mapping for SIB1 transmission
The applicability of interleaved VRB-to-PRB mapping for SIB1 was discussed at RAN1#93, resulting in 
Current situation: different views on whether interleaved VRB-to-PRB mapping for SIB1 should be supported. If interleaved mapping is to be supported, further specification work is needed.


Several contributions addressed this topic. Some contributions stated link benefits with interleaved mapping. There were also many contributions suggesting different approaches to updating the RAN1 specifications in case interleaved mapping for SIB1 should be supported. 
If interleaved VRB-to-PRB mapping for system information is to be supported (in addition to non-interleaved mapping), at least the following changes are needed:
· RB bundles and VRB interleaving should be defined across CORESET0 (instead of active BWP) when a DCI is detected in CSS
· Usage of CORESET0 for SIB1 only and initial DL BWP for other cases?
· Use the CORESET in which the DCI is detected instead of CORESET0?
· Fixed default parameters for SIB1?

Relevant Tdocs:
R1-1808105 (Huawei), TP in R1-1809328
R1-1808226 (vivo)
R1-1808380 (CATT)
R1-1808492 (LG), includes TP
R1-1808808 (Spreadtrum), includes TP

Offline situation:
· Non-interleaved mapping is supported for SIB1 (already covered in the spec)
· Interleaved mapping for unicast transmissions should not be affected by supporting interleaved mapping for SIB1
· Different views on the gains possible given realistic SIB1 payload sizes.
· If interleaved mapping is supported for SIB1, it should be a mandatory UE capability.
· Proponents to develop a complete TP covering interleaved mapping for SIB1.


Data rate computation
The data rate supported is computed by the UE and signaled to the network according to a previously agreed formula (see 38.306) while the largest TB size is covered in the RAN1 specs. There seems to be two issues around this:
· The peak rate from the formula is not in agreement with the largest RAN1 TB size
· What overhead value to use 
Several remedies can be found in the contributions (e.g. R1-1808674, R1-1808755, R1-1809407).
One company proposed to clarify the maximum TB size a UE is supposed to handle as a function the calculated data rate (R1-1808674).
Changing the overhead value was proposed in two contributions although with different numbers proposed; 0.05 (in R1-1808755 although a typo stating 0.5) or 0.037 (in R1-1809407)
Allowing the UE to skip decoding TB sizes resulting in a peak rate larger than the formula was also proposed.
Observation:
· RAN1 spec can meet the peak rates obtained from the formula in 38.306.
· Different views on whether the overhead values in 38.306 can be reduced (and, if so, how much)  no change to the 38.306 formula and associated values in Rel-15
· Continue offline discussion on how the formula in 38.306 is used in the RAN1 specifications (e.g. TB size restrictions)

Time-domain allocation and BWP switching
In R1-1808887 it is suggested to clarify that the time-domain field applies to the target BWP in case a BWP switch is included in the DCI.

Note: The spec text below may be further affected by msg3 discussions.
Offline proposal: Adopt the TP below for 38.214

5.1.2.1          Resource allocation in time domain
……
The UE shall consider the S and L combinations defined in table 5.1.2.1-1 as valid PDSCH allocations:
Table 5.1.2.1-1: Valid S and L combinations
	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
(Note 1)
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
(Note 1)
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,4,7}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}

	Note 1:      S = 3 is applicable  only if dmrs-TypeA-Posiition = 3


 
If a UE does not support active BWP change via DCI or the bitwidth of bandwidth part indicator field in the scheduling DCI is 0, the slot and symbol indexing for downlink time-domain resource allocation is determined based on numerology of the UE's active bandwidth part. If a UE supports active BWP change via DCI and the bitwidth of bandwidth part indicator field in the scheduling DCI is not 0, the slot and symbol indexing for downlink time-domain resource allocation is determined based on numerology of the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI.
When the UE is configured with aggregationFactorDL > 1, the same symbol allocation is applied across the aggregationFactorDL consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the aggregationFactorDL consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 5.1.2.1-2. 
……
5.1.2.2            Resource allocation in frequency domain
……
For a PDSCH scheduled otherwise, if a UE does not support active BWP change via DCI or the bitwidth of bandwidth part indicator field in the scheduling DCI is 0, a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If  a UE supports active BWP change via DCI and bitwidth of bandwidth part indicator field in the scheduling DCI is not 0, a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI. The UE shall upon detection of PDCCH intended for the UE determine first the downlink carrier bandwidth part and then the resource allocation within the bandwidth part.
……
6.1.2.1            Resource allocation in time domain
……
The UE shall consider the S and L combinations defined in table 6.1.2.1-1 as valid PUSCH allocations
Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14}
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14}
	{0,…,12}
	{1,…,12}
	{1,…,12}


 
If a UE does not support active BWP change via DCI or the bitwidth of bandwidth part indicator field in the scheduling DCI is 0, the slot and symbol indexing for uplink time-domain resource allocation is determined based on the numerology of the UE's active bandwidth part. If a UE supports active BWP change via DCI and the bitwidth of bandwidth part indicator field in the scheduling DCI is not 0, the slot and symbol indexing for uplink time-domain resource allocation is determined based on the numerology of the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI.
When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2. 
……
6.1.2.2            Resource allocation in frequency domain
……
If  a UE does not support active BWP change via DCI or the bitwidth of bandwidth part indicator field in the scheduling DCI is 0, a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If  a UE supports active BWP change via DCI and the bitwidth of bandwidth part indicator field in the scheduling DCI is not 0, a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the uplink bandwidth part and then the resource allocation within the bandwidth part.


Handling of PDSCH allocations overlapping with PDCCH monitoring occasions
Remaining TPs in contributions related to resource allocation
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