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Introduction
In this contribution, we discuss the remaining issues of DL/UL resource allocation.
[bookmark: _Ref178064866]Discussion
Time domain allocation default table

In RAN1#91 it was agreed that 
· 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

The above agreement does not specify the time domain allocation before the RRC configuration is received. This includes for example time domain resource assignment for MSG2, MSG3 and the RMSI that is currently being discussed. For that some default set of values need to be defined for DL and UL in the specification.
A default PDSCH table is needed to address the time domain resource allocation before the RRC configuration is received. These PDCCH will be carried in RMSI CORESET that contains PDSCH allocation for RMSI, paging, or MSG2/4. Below are the 3 multiplexing patterns, where for multiplexing pattern 2 and 3, the timing is given directly by the RMSI CORSET configuration hence no rows in the default table need to be reserved for this purpose. For multiplexing pattern 2, PDSCH starts from the 1st symbol of SS/PBCH block and ends up with the last symbol of SS/PBCH block. For multiplexing pattern 3, PDSCH starts right after the last symbol of RMSI CORESET and ends up with the last symbol of SS/PBCH block.
As is shown in figure 1, there are 3 multiplexing types between SS/PBCH and RMSI CORESET.



Figure 1: SS/PBCH block and RMSI CORESET multiplexing types

For pattern 1, if only consider half-slot/full-slot and assume no gap between RMSI CORESET(s) and corresponding PDSCH, all M values, possible combinations of CORESET and the PDSCH positions in time domain (table 13.11 – 13.12 in R1-1801293, CR for 38.213) can be summarized as below:
· 
For M=1/2, there will be 2 RMSI CORESET in one slot, and the possible 1st symbol index of RMSI CORESET might be 0,  (1 or 2 or 3), 7.  Start symbol index of PDSCH could be X= 1, 2, 3, 4,6,8,9,10; length of PDSCH could be Y=14-X (any X) or 7-X (X<6).
· For M=1, there will be 1 RMSI CORESET in one slot, and the possible 1st symbol index of RMSI CORESET might be 0, 1, 2. Start symbol index of PDSCH could be X= 1, 2, 3, 4, 5. Length of PDSCH could be Y=14-X (X<13) or 7-X (X<6).
· For M=2 (FR2 only), there will be 1 RMSI CORESET in one slot, and the possible 1st symbol index of RMSI CORESET might be 0. Start symbol index of PDSCH could be X= 1, 2, 3. Length of PDSCH could be Y=14-X (X<13) or 7-X (X<6).
So if combine all above, it’s sufficient to have a fixed table with 14 entries for different PDSCH start symbol in one slot X=1, 2, 3, 4, 5, 6, 8, 9, 10; length of PDSCH could simply be Y=14-X (X<13) or 7-X (X<6). It should be noted that any uplink symbols (if exist) in this slot should be precluded for PDSCH scheduling.
Table below are the configurations combined with allowed CORESET configurations for pattern 1 without gap symbols between CORESET and PDSCH allocations 
Coreset 0 table with multiplexing pattern 1
	Index
	K0
	Start symbol
	Symbol Length

	0
	0
	1
	6

	1
	0
	2
	5

	2
	0
	3
	4

	3
	0
	4
	3

	4
	0
	5
	2

	5
	0
	1
	13

	6
	0
	2
	12

	7
	0
	3
	11

	8
	0
	4
	10

	9
	0
	5
	9

	10
	0
	6
	8

	11
	0
	8
	6

	12
	0
	9
	5

	13
	0
	10
	4



In order to support more default scheduling possibilities, the information DL-DMRS-typeA-pos ={2,3}  in MIB can be used to tie with the start position S, which is likely coupled in practice to the values signaled in DL-DMRS-typeA-pos. Use x to replace the S value, where x = DL-DMRS-typeA-pos.
Table 1 default PDSCH table
	index
	K0
	Normal CP
	Mapping type

	
	
	S
	L
	

	0
	0
	1
	6
	 A

	1
	0
	x
	14- x
	 A

	2
	1
	x
	14-x
	 A

	3
	2
	x
	14-x
	 A

	4
	0
	x
	12- x
	 A

	5
	0
	x
	11- x
	 A

	6
	0
	x
	10- x
	 A

	7
	0
	x
	9-x
	 A

	8
	0
	x
	7-x
	 A

	9
	0
	4
	10
	 B

	10
	0
	4
	4
	 B

	11
	0
	5
	9
	B

	12
	0
	6
	8
	 B

	13
	0
	6
	4
	 B

	14
	0
	9
	5
	 A

	15
	0
	10
	4
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Proposal 1: Table 1 is used as the default time domain allocation table for PDSCH. Make use of DL-DMRS-typeA-pos to give possibilities to more configurations.
Proposal 2: For multiplexing pattern 2, PDSCH scheduled by PDCCH in PBCH configured CORESET starts from the 1st symbol of SS/PBCH block and ends up with the last symbol of SS/PBCH block.
Proposal 3: For multiplexing pattern 3, PDSCH scheduled by PDCCH in PBCH configured CORESET starts right after the last symbol of RMSI CORESET and ends up with the last symbol of SS/PBCH block.
	
For PUSCH transmission a default table is defined with K2 offset indicating the time in number of slots that UE should transmit PUSCH after the slot UE has received the grant. K2 value should satisfy the UE capability requirement, the processing time needed by UE from the last symbol UE received PDCCH to the first symbol UE can transmit PUSCH, which is defined in 38.214. The default table could later get overwritten by SIB1, if network want to have it differently.
The design of default PUSCH table has considered the possible patterns of UL/DL TDD configuration, the gap period between DL and UL transmission, possible preferred configuration for long PUCCH, UE processing time for PUSCH and even configuration of mini slot. 
· N2: PUSCH preparation for PUSCH processing capability 1
· From 38.214
Table 6.4-1: PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36




Table 2 Default time domain allocation for PUSCH
	Index
	K2
	Normal CP
	Mapping type

	
	
	S
	L
	

	0
	2
	0
	14
	A

	1
	3
	0
	14
	A

	2
	4
	0
	14
	A

	3
	2
	0
	10
	A

	4
	3
	0
	10
	A

	5
	4
	0
	10
	A

	6
	1
	2
	12
	B

	7
	2
	2
	12
	B

	8
	3
	2
	12
	B

	9
	1
	3
	11
	B

	10
	2
	3
	11
	B

	11
	1
	4
	10
	B

	12
	2
	4
	10
	B

	13
	3
	4
	10
	B

	14
	1
	7
	7
	B

	15
	2
	7
	7
	B



Proposal 4: Table 2 is used as the default time domain allocation table for PUSCH. 


MSG3 using default PUSCH table in initial access procedure 

Msg3 timing is dependent on following time components: 
· N1: PDSCH reception for PDSCH processing capability (when additional PDSCH reception time is configured)	Comment by Ericsson: Jianwei: Is this text correct?
Is the intention to use the additional time despite of actual mapping type ?
· From 38.214
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	No additional PDSCH DM-RS configured
	Additional PDSCH DM-RS configured

	0
	8
	13

	1
	10
	13

	2
	17
	20

	3
	20
	24



· 
where d1,1 = {0,1}, d1,2 = {0,1,2,3,4,6,7} d1,3 = {0,1,2,3,4,5}

· N2: PUSCH preparation for PUSCH processing capability 1.
· N_TA: timing adjustment value that UE need to send in advance to get synchronized on uplink with network.
·  The value varies from 0 to 28 symbols depends on the cell range.
·  An example of cell radius of 2 kilometers, the maximum TA value is 13.34 us (calculated as (2^3 * 2) / (3 * 10^8)) that corresponds to 0.3733 symbols in numerology 1. The time used for N_TA is negligible compare to the UE processing time. 
· An example of cell radius of 300 kilometers, the maximum TA value is 2 s.

· 0.5 msec: address the processing time to read a MAC packet in MSG2 and packing a MSG3 packet. 

For MSG3 we propose to use a separated K2_0 value to address the additional processing time of N1, 0.5msec and N_TA that differ from normal PUSCH transmission. The K2_0 is calculated in unit of slot. UE should add K2_0 to the K2 value from the PUSCH table. At receiving of RAR grant for MSG3, UE shall transmit the MSG3 PUSCH at K2_0 + K2 slots after the slot it received PDSCH carrying the RAR grant. 

Table 3 Example of K2_0 value and the supported cell radius
	Numerology
	0
	1
	2
	3

	 Approx. cell range in km 
	80
	80
	20
	5

	K2_0
	2
	3
	4
	5

	Max cell range in km (max processing time d1,2 + d1,3)
	300
	150
	75
	37.5

	K2_0
	5
	5
	7
	9



We propose below table as fixed MSG3 K2_0 time offset table:
Table 4 MSG3 time offset K2_0 table
	Numerology
	0
	1
	2
	3

	K2_0
	2
	3
	4
	5



For supporting larger cell range, that table should also be reconfigurable via SIB1 so the MSG3 latency is addressed to the actual cell range. One more reason to have that configuration is to cover even cases if UE processing time gets changed or to support sending MSG3 in a different numerology. K2_0 is sufficient to have a range of 0 to 15 slots. 	Comment by Xingqin Lin: Per the discussion in Daniel’s RAN1 meeting, please check this with Asbjorn.	Comment by Ericsson: I’ve checked with Asbjön and modified the proposal as he suggested.


Proposal 5: Use table 4 as default additional time offset K2_0 table for MSG3. UE should always add the additional number of slots K2_0 onto the K2 value from PUSCH table to derive the transmission slot for MSG3. 
Proposal 6: The MSG3 K2_0 offset table should be reconfigurable via SIB1 to support large cell range. K2_0 range is between 0 to 15 slots.	Comment by Xingqin Lin: Similar comment as above


TD allocation for system information

In 3GPP meeting RAN1 Ad-Hoc #1801, below agreement was reached regarding the DCI format for RMSI/OSI/paging and random access. Detail content of DCI is not defined yet.
Agreements:
NR supports a DCI format having the same size as the DCI format 1_0 to be used for scheduling RMSI/OSI, for Paging, and for random access.

System information is broadcast to all UEs. It helps UE to get updated with the network configurations. UE reads the system information both at the state before initial access, and after RRC-connected when it gets paged to re-read system information for an update. The way to interpret time domain (TD) allocation for SI-RNTI should be consistent for all UEs. The configuration of the TD-allocation must be more flexible to satisfy different network requirements. This flexibility can be easily met since there are many reserved/unused bits in the DCI scrambled with SI-RNTI compared to a normal DCI format 1_0.
The following two options may be considered for TD allocation for SI-RNTI:

· Option 1: Always refer to a fixed table in the specification to indicate the TD allocation for DCI scrambled with SI-RNTI
· Option 2: Time domain allocation for system information carried by PDCCH scrambled with SI-RNTI should have the flexibility of any start symbol and symbol lengths within one slot. The TD-allocation should not get limited with pre-defined fixed number of configuration entries.
Option 2 is preferred to support system information scheduled by DCI scrambled with SI-RNTI since it provides more flexible time domain allocation. The RRC configured table should not be used for SI-RNTI, so that the association between the system information allocation and other data transmission is decoupled. 
Therefore, we propose as a working assumption, the DCI contents can be according to the following table.

	Field
	Bits
	Comment

	Identifier for DCI formats
	1
	Reserved

	Frequency domain resource assignment
	[image: cid:image001.png@01D3C66C.CF29FF40]
	

	Time domain resource assignment
	7
	Use SLIV to represent any start symbol and symbol length within the 14 symbols in a slot

	Time offset K0
	1 or 2 bits
	Number of slots from current PDCCH received slot to PUSCH

	DMRS pattern
	1
	Indicate if type A or type B is used for DMRS pattern. 

	VRB-to-PRB mapping
	1
	

	Modulation and coding scheme
	[4]
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	Redundancy version
	2
	

	Other DCI fields
	Reserved information bits are added until the size is equal to that of a regular DCI format 1-0
	Reserved




Proposal 6: Time domain allocation for system information should have the flexibility of any valid start symbol and symbol lengths within one slot. The TD-allocation of system information should not get limited with pre-defined fixed number of configuration entries. 



Overwritten rules for the default table, SIB1 table and dedicated table
In 3GPP meeting RAN1 #92, below agreement was reached regarding providing possibility to configure the time domain allocation table in SIB1 (RMSI)
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 

The PDSCH/PUSCH table are defined per BWP in RRC configuration. To clarify which table should be used by UE, at receiving PDCCH scrambled with C-RNTI (CSS & USS), CS-RNTI (CSS & USS) the following rules should be applied:
· If no SIB1 or dedicated RRC table has been received by UE, the UE applies the index number indicated in DCI with default PDSCH/PUSCH table to interpret the TD allocation.  
· If SIB1 configured table has been received by UE, that table overwrites the default table, and UE interprets the TD-allocation with SIB1 configured PDSCH/PUSCH table.
· If RRC configured dedicated table for initial BWP has been received by UE, that table overwrites the SIB1 configured table (if provided) and the default table. 
· If only RRC configured dedicated table for other BWP than initial BWP has been received by UE, UE applies RRC configured table only for the BWP that the dedicated table is configured to when PDCCH is received indicating a transmission for that BWP. If PDCCH indicates a transmission for the initial BWP, the UE use SIB1 table if been configured, otherwise the default table, to interpret the TD allocation.

Proposal 7: If dedicated table has NOT been received via RRC for the BWP at receiving PDCCH scrambled with C-RNTI,  CS-RNTI, the UE should apply the SIB1 PDSCH/PUSCH table if configured or default PUSCH/PDSCH TD-allocation table otherwise. 	Comment by Xingqin Lin: Error? Since P-RNTI is in Proposal 8 as well.	Comment by Ericsson: I’m not so sure about the Proposal 8 should apply for P-RNTI . I remove the P-RNTI here, and maybe add it back after the discussion. 
Proposal 8: RA-RNTI and TC-RNTI and P-RNTI should always use the SIB1 PDSCH/PUSCH table if configured or the default table otherwise. 	Comment by Xingqin Lin: I don’t understand why this proposal is needed. Why do we need to handle these RNTI’s in a special way? Proposal 7 looks sufficient to me and can be applied to these RNTI’s as well.	Comment by Ericsson: I’m trying to figure out if this is needed. Not so sure we will propose this. Depends on the discussion with RAN2.

Formula or table for L1 data rate
There are two aspects related to the formula or table for L1 data rate to address. 
The first one relates to the LS in R2-1801668. It is about the use case of the scaling factor when calculating the data rate for NR. Our understanding of the discussion on data rate calculations for NR is that the basic principle is that the data rate should be possible to derive from the UE capability signaling directly. This by targeting capabilities such as modulation order, number of carriers, number of layers and soon. In this discussion one point was brought forward that in case the UE aggregates several NR carriers it may not from a base band capability perspective be able to process data rates associated with 256QAM in DL but it does have the radio capability to receive the modulation order. Considering that, it can be possible to instead receive data rates associated with 64QAM and by that gaining some system performance by using 256QAM. This than assumes that the load in the network are high so that some other UE can utilize does resources. Based on this our proposal is to:
Proposal
· Remove the scaling factor f in the data rate calculation formula
· Introduce a new parameter called 256QAMwith64QAMdata rate in DL that is signaled per carrier
· A corresponding LS on these proposals are found in [4]

The second aspect relates to the LTE data rate calculation which RAN2 was asking about in the LS R2-1803950. It is noted from RAN1 side that the use cases for this is to calculate the maximum achievable data rate this to be able to derive the L2 buffer size. Hence the formula is not used to calculate the instaneous data rate. It is therefore sufficient to consider subframe long transmissions as sTTI based scheduling has a higher overhead. 

Regarding the specific formula that RAN2 has derived, it would be better to modify it as below. The reason being that a UE can receive either one or a single transport block within one 1 ms. By that we keep the definition of a TBS to be aligned with the definition in 36.213. 
LTE Data rate in EN-DC (in Mbps) = 
wherein
C is the number of aggregated LTE component carriers in EN-DC band combination
J is the maximum number of transport blocks configured for the given carrier, i.e. either 1 or 2
TBS is the total maximum number of DL-SCH transport block bits within a 1ms TTI for c-th CC, as derived from TS36.213 based on the UE supported maximum MIMO layers for the c-th carrier and based on the modulation order and number of PRBs based on the bandwidth of the c-th carrier.

Proposal:
· The LTE data rate is derived by the following formula
· LTE Data rate in EN-DC (in Mbps) = 
· wherein
· C is the number of aggregated LTE component carriers in EN-DC band combination
· J is the maximum number of transport blocks configured for the given carrier, i.e. either 1 or 2
· TBS is the total maximum number of DL-SCH transport block bits within a 1ms TTI for c-th CC, as derived from TS36.213 based on the UE supported maximum MIMO layers for the c-th carrier, and based on the modulation order and number of PRBs based on the bandwidth of the c-th carrier.
· A draft LS is provided in [5]

Text Proposal

Text Proposal is concluded in R1-1809195 to encourage readers of this contribution focusing on the conclusion.
Conclusion
In this contribution we proposed the following regarding time and frequency domain resource allocations
Proposal 1: Table 1 is proposed as the default time domain allocation tables for PDSCH. Make use of DL-DMRS-typeA-pos to give possibilities to more configurations.
Table 1 default PDSCH table ( x = DL-DMRS-typeA-pos {2,3} )
	index
	K0
	Normal CP
	Mapping type

	
	
	S
	L
	

	0
	0
	1
	6
	Type A

	1
	0
	x
	14- x
	Type A

	2
	1
	x
	14-x
	Type A

	3
	2
	x
	14-x
	Type A

	4
	0
	x
	12- x
	Type A

	5
	0
	x
	11- x
	Type A

	6
	0
	x
	10- x
	Type A

	7
	0
	x
	9-x
	Type A

	8
	0
	x
	7-x
	Type A

	9
	0
	4
	10
	Type B

	10
	0
	4
	4
	Type B

	11
	0
	5
	9
	TypeB

	12
	0
	6
	8
	Type B

	13
	0
	6
	4
	Type B

	14
	0
	9
	5
	Type A

	15
	0
	10
	4
	Type B




Proposal 2: For multiplexing pattern 2, PDSCH scheduled by PDCCH in PBCH configured CORESET starts from the 1st symbol of SS/PBCH block and ends up with the last symbol of SS/PBCH block.
Proposal 3: For multiplexing pattern 3, PDSCH scheduled by PDCCH in PBCH configured CORESET starts right after the last symbol of RMSI CORESET and ends up with the last symbol of SS/PBCH block.
Proposal 4: Table 2 is proposed as the default time domain allocation tables for PUSCH 

Table 2 Default time domain allocation for PUSCH
	Index
	K2
	Normal CP
	Mapping type

	
	
	S
	L
	

	0
	2
	0
	14
	A

	1
	3
	0
	14
	A

	2
	4
	0
	14
	A

	3
	2
	0
	10
	A

	4
	3
	0
	10
	A

	5
	4
	0
	10
	A

	6
	1
	2
	12
	B

	7
	2
	2
	12
	B

	8
	3
	2
	12
	B

	9
	1
	3
	11
	B

	10
	2
	3
	11
	B

	11
	1
	4
	10
	B

	12
	2
	4
	10
	B

	13
	3
	4
	10
	B

	14
	1
	7
	7
	B

	15
	2
	7
	7
	B



Proposal 5: Use table 4 as default additional time offset K2_0 table for MSG3. UE should always add the additional number of slots K2_0 onto the K2 value from PUSCH table to derive the transmission slot for MSG3. 
Table 4 MSG3 time offset K2_0 table
	Numerology
	0
	1
	2
	3

	K2_0
	2
	3
	4
	5




Proposal 6: The MSG3 K2_0 time offset table should be reconfigurable via SIB1 to support large cell range. K2_0 range is between 0 to 15 slots. 	Comment by Xingqin Lin: Similar comment as above
Proposal 7: Time domain allocation for system information should have the flexibility of any valid start symbol and symbol lengths within one slot. The TD-allocation of system information should not get limited with pre-defined fixed number of configuration entries. 

	Field
	Bits
	Comment

	Time domain resource assignment
	7
	Use SLIV to represent any start symbol and symbol length within the 14 symbols in a slot

	Time offset K0
	 2 
	Number of slots from current PDCCH received slot to PUSCH

	DMRS pattern
	1
	Indicate if type A or type B is used for DMRS pattern. 



Proposal 7: If dedicated table has NOT been received via RRC for the BWP at receiving PDCCH scrambled with C-RNTI,  CS-RNTI, the UE should apply the SIB1 PDSCH/PUSCH table if configured or default PUSCH/PDSCH TD-allocation table otherwise. 	Comment by Xingqin Lin: Error? Since P-RNTI is in Proposal 8 as well.	Comment by Ericsson: I’m not so sure about the Proposal 8 should apply for P-RNTI . I remove the P-RNTI here, and maybe add it back after the discussion. 
Proposal 8: RA-RNTI and TC-RNTI and P-RNTI should always use the SIB1 PDSCH/PUSCH table if configured or the default table otherwise. 	Comment by Xingqin Lin: I don’t understand why this proposal is needed. Why do we need to handle these RNTI’s in a special way? Proposal 7 looks sufficient to me and can be applied to these RNTI’s as well.	Comment by Ericsson: I’m trying to figure out if this is needed. Not so sure we will propose this. Depends on the discussion with RAN2.
Proposal 9:
· Remove the scaling factor f in the data rate calculation formula
· Introduce a new parameter called 256QAMwith64QAMdata rate in DL that is signaled per carrier
· A corresponding LS on these proposals are found in [4]
Proposal 10:
· The LTE data rate is derived by the following formula
· LTE Data rate in EN-DC (in Mbps) = 
· wherein
· C is the number of aggregated LTE component carriers in EN-DC band combination
· J is the maximum number of transport blocks configured for the given carrier, i.e. either 1 or 2
· TBS is the total maximum number of DL-SCH transport block bits within a 1ms TTI for c-th CC, as derived from TS36.213 based on the UE supported maximum MIMO layers for the c-th carrier, and based on the modulation order and number of PRBs based on the bandwidth of the c-th carrier.
· A draft LS is provided in [5]
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