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1	Introduction
[bookmark: _Hlk510705081]This document discusses the applicability of the default PDSCH time domain resource allocations for system information and paging delivery, proposes a correction to frequenc domain resource allocation for both PDSCH and PUSCH, and proposes corrections to the UE processing time definitions for both DL and UL in TS 38.214.
2	Time domain resource allocation
2.1	Downlink default time domain allocation
Figure 1 and table 1 indicate the generic intent of the different SS/PBCH multiplexing patterns. Pattern 1 was intended for TDM muxing of SS/PBCH block and SIB1, pattern 2 was intended to time mux the CORESET but frequency mux the SIB1 with the SS/PBCH block when different SCS was used for the two, while pattern 3 was intended for full frequency mux of CORESET and SIB1 with SS/PBCH when the same SCS is used for the two.
When considering to extend the usage of the default PDSCH time domain resource allocation for these three cases, the pattern 1 table should be directly applicable regardless of whether the payload is SIB1 or any other transmission not to be frequency muxed with SS/PBCH block. For the default PDSCH time domain resource allocation, there may be a need to deliver a bigger payload than with SIB1 in a beam sweeping manner, while not following the same frequency domain multiplexing paradigm. Hence, extending the time domain resource allocation of these cases would enable efficient delivery of OSI, paging and RAR.


Figure 1: Intention of different SS/PBCH block multiplexing patterns


Table 1: Applicability of the different RMSI CORESET patterns
	SSB SCS
	RMSI SCS
	Applicable patterns

	15 kHz
	15 kHz
	1

	15 kHz
	30 kHz
	1

	30 kHz
	15 kHz
	1

	30 kHz
	30 kHz
	1

	120 kHz
	60 kHz
	1, 2

	120 kHz
	120 kHz
	1, 3

	240 kHz
	60 kHz
	1

	240 kHz
	120 kHz
	1, 2




2.2	Applicability of different PDSCH resource allocation tables
RAN1#93 in Busan agreed on the default PDSCH allocation for SIB1 delivery, but due to remaining open issues on the OSI and paging search spaces, the applicability of the default and configured tables were left open.
As the default tables for SSB multiplexing patterns 2 and 3 were extended in RAN1#93, they appear sufficient for the OSI and paging delivery as well.
As Type3-PDCCH common search space is used to schedule a known UE, and typically no beam sweeping is required, the allocation table A would appear as the sensible default TD-RA regardless of the SS/PBCH block multiplexing pattern used in the cell. Thus the following proposals are made, and their detailed specification implementation is provided in Table 5.1.2.1.1-1.
Proposal: Resource allocation for all common search space scheduled PDSCH transmissions other than SIB1 will always follow the common TD-RA configuration provided in SIB1, if present. Even in the presence of dedicated TD-RA configuration. 
Proposal: If the common TD-RA configuration is not present in SIB1, the type0a, type1 and type2 common search space scheduled PDSCH follow the same PDSCH allocation table as SIB1

[bookmark: _Hlk521412614][bookmark: _Hlk513467709]Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	Default A for normal CP

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	SI-RNTI

	Type0A common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdschConfigCommon

	RA-RNTI, TC-RNTI, 
	Type1 common
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdschConfigCommon

	P-RNTI
	Type2 common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdschConfigCommon

	C-RNTI, CS-RNTI
	Any common search space associated with CORESET#0
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdschConfigCommon

	C-RNTI, CS-RNTI
	Any common search space not associated with CORESET#0

UE specific search space
	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-TimeDomainAllocationList provided in pdsch-Config



3	Frequency domain resource allocation
A few corrections are needed 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.
The text proposals are as follows.
3.1	DL resource allocation in frequency domain
	[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


[bookmark: _Hlk498008922]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 . 



3.2	UL resource allocation in frequency domain
	[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 downlink 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. 




4	UE processing time definition
4.1	Downlink UE processing time fix
Subclause 5.3 has an incorrect 38.211 reference, and it fails to define d1,2 for cases where PDSCH allocation length is 7 symbols or more.
	[bookmark: _Toc517439497]5.3	UE PDSCH processing procedure time

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the physical channel which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUSCH or PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1 then the UE shall provide a valid HARQ-ACK message, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in subclause 4.41 of [4, TS 38.211].
-	If HARQ-ACK is transmitted on PUCCH, then d1,1 = 0,
-	If HARQ-ACK is transmitted on PUSCH, then d1,1 = 1.
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	ForIf the PDSCH is mapping type A as given in subclause 7.4.1.1 of [4, TS 38.211]: if, and the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,2 = 7 - i, otherwise d1,2 = 0.
-	For UE processing capability 1: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], and
- 	if the number of PDSCH symbols allocated is 7, then d1,2 = 0,
-	if the number of PDSCH symbols allocated is 4, then d1,2 = 3,
-	if the number of PDSCH symbols allocated is 2, thend1,2 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	For UE processing capability 2: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], 
- 	if the number of PDSCH symbols allocated is 7, then d1,2 = 0,
- 	if the number of PDSCH symbols allocated is 2 or 4, then d1,2 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH..
[bookmark: _Hlk515958514]-	For UE processing capability 2 with scheduling limitation when µ = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. 
Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of Tproc,1 is used both in the case of normal and extended cyclic prefix.



4.2	Uplink UE processing time fix
Subclause 6.4 incorrectly defines d2,2=1 in all cases.
	[bookmark: _Toc517439528]6.4	UE PUSCH preparation procedure time

[bookmark: _Hlk496825264][bookmark: _Hlk496824447][bookmark: _Hlk496824026]If the first uplink symbol in the PUSCH allocation, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI, is no earlier than at symbol L2 then the UE shall transmit PUSCH where L2 is defined as the next uplink symbol with its CP starting after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, where 
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2,  where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in subclause 4.1 of [4, TS 38.211].
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-	If the HARQ-ACK is multiplexed on PUSCH, then d2,2 = 1, otherwise d2,2 = 01.
-	If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-	If the scheduling DCI triggered a switch of BWP, d2,3 equals to the switching time as defined in [11, TS 38.133], otherwise d2,3=0.
Otherwise the UE may ignore the scheduling DCI. 

The value of  is used both in the case of normal and extended cyclic prefix.



5	SPS release processing time
The subclause 10.2 of TS38.213 [2] defines the timeline for when the UE is expected to be able to respond with HARQ-ACK to the SPS release for UE processing capability 1, but there is no definition for the UE processing capability #2 UE. A natural extension would be to derive the timing similarly as to what was done for the capability 1, i.e. as follows:
	[bookmark: _Toc517265073]10.2	PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or configured UL grant Type 2 PDCCH if
-	the CRC parity bits of a corresponding DCI format are scrambled with a CS-RNTI provided by higher layer parameter cs-RNTI, and
-	the new data indicator field for the enabled transport block is set to '0'. 
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL SPS or configured UL grant Type 2. If validation is not achieved, the UE considers the DCI format as having been detected with a non-matching CRC.
Table 10.2-1: Special fields for DL SPS and UL grant Type 2 scheduling activation PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block: set to '00'



Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0 
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Resource block assignment
	set to all '1's
	set to all '1's



A UE with capability 1 [6, TS 36.214] is expected to be able to provide HARQ-ACK information in response to a DL SPS scheduling release after N[image: ] symbols from the last symbol of a PDCCH providing the DL SPS scheduling release where, for the subcarrier spacing of the PDCCH reception, N=10[image: ] for 15 kHz, N=12[image: ] for 30 kHz, N=22[image: ] for 60 kHz, and N=25[image: ] for 120 kHz.
[bookmark: _GoBack]A UE with capability 2 [6, TS 36.214] is expected to be able to provide HARQ-ACK information in response to a DL SPS scheduling release after N symbols from the last symbol of a PDCCH providing the DL SPS scheduling release where, for the subcarrier spacing of the PDCCH reception, N=5 for 15 kHz, N=9.5 for 30 kHz, N=14 for 60 kHz.



6	Conclusions
Proposal 1: Adopt the table 5.1.2.1.1-1 above to TS38.214 to complete the time domain resource allocation table selection
Proposal 2: Adopt the changes to subclauses 5.1.2.2 and 5.1.2.2.2 for the DL frequency domain resource allocation in section 3.1 of this Tdoc, and the changes to subclauses 6.1.2.2 and 6.1.2.2.2 for the UL frequency domain resource allocation of section 3.2 of this Tdoc to TS38.214.
Proposal 3: Update subclause 5.3 of TS38.214 as suggested in section 4.1 of this Tdoc
Proposal 4: Update subclause 6.4 of TS38.214 as suggested in section 4.2 of this Tdoc
Proposal 5: Introduce UE processing capability 2 minimum timing requirement for SPS release to suclause 10.2 of TS38.213 as suggested in section 5 of this Tdoc
References
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