


3GPP TSG-RAN1#92											R1-1802910
Athens, Greece, Feb 26 -  Mar 2, 2018

Source:	Ericsson
[bookmark: Title]Title:	DL/UL resources allocation
[bookmark: Source]Agenda Item:	7.1.3.3.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
	
Introduction
In this contribution, we discuss the remaining issues of DL/UL resource allocation.
[bookmark: _Ref178064866]Discussion
Time domain allocation
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 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. 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 symbols of SS/PBCH.



Figure 1: Different options for multiplexing patterns of RMSI CORESET

For pattern 1, if only consider half-slot/full-slot and assume no gap between RMSI CORESET(s) and corresponding PDSCH, all values and possible combinations of coreset and the PDSCH positions in time domain (table 13.11 – 13.15 in 38.13) 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, N_symbol_slot (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.
So Table 1 is proposed as the default time domain allocation for PDSCH
Table 1 Default time domain allocation for PDSCH
	Index
	K0
	Start symbol
	End symbol
	SLIV
	type

	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
	
	

	14
	reserved
	reserved
	reserved
	reserved
	reserved

	15
	reserved
	reserved
	reserved
	reserved
	reserved



Similarly Table 2 is proposed as default for PUSCH
Table 2 Default time domain allocation for PUSCH
	Index
	K2
	Start symbol
	End symbol
	SLIV
	type

	0
	1
	0
	14
	
	B

	1
	2
	0
	14
	
	B

	2
	3
	0
	14
	
	B

	3
	4
	0
	14
	
	B

	4
	5
	0
	14
	
	B

	5
	6
	0
	14
	
	B

	6
	7
	0
	14
	
	B

	7
	8
	0
	14
	
	B

	8
	1
	0
	10
	
	B

	9
	2
	0
	10
	
	B

	10
	3
	0
	10
	
	B

	11
	4
	0
	10
	
	B

	12
	5
	0
	10
	
	B

	13
	6
	0
	10
	
	B

	14
	7
	0
	10
	
	B

	15

	8
	0
	10
	
	B



Proposal 1: Table 1 and Table 2 are proposed as the default time domain allocation tables for PDSCH and PUSCH respectively

MSG3 using default PUSCH table in initial access procedure 
Before an RRC configured PUSCH table is received by UE, UE needs to understand the time domain allocation indicated in RAR grant for sending MSG3.   Total RAR grant bits is defined in 38.321 6.2.3 to be 20 bits. Considering [2] , in order to keep the similar functionality of RAR grant in LTE , very limited number of bits could be used in the RAR grant to indicate all required fields.  Therefore it seems that the total number of 20 bits for RAR grant is a limitation and is proposed to be revised.
Proposal 2:  A reasonable size for RAR grant should be suggested to RAN2. 
In section 8.3 of 38.213 a minimum time between the last symbol on PDSCH contains RAR and the first symbol UE of a corresponding Msg3 PUSCH transmission is defined as N_t1 + N_t2 + N_ta_max + 0.5 ms. N_t1 and N_t2 is the UE processing time that defined in a table in 28.214. For numerology 1, N_t1 + N_t2 gives about 22 to 25 symbols ,  N_ta_max is the maximum timing adjustment value that can be provided by TA command in RAR, which is approximately 2 slots . For normal PUSCH transmission, it requires only N_t2 that is 12 symbols. Try to use same default table for both normal PUSCH and MSG3 will require more rows to represent the slot gap , and maybe 16 rows is not sufficient.
Proposal 3: Separate table for MSG3 PUSCH transmission and normal PUSCH transmission should be specified
 

Frequency domain allocation
In the last RAN1 meeting it was agreed that the RBG size is semi-statically configured, one of the two different configurations is configured by RRC. One thing that we should keep in mind is size of DL assignment and UL grant in DCI message. It has been agreed that the set of RBG size includes at least 2, [3,] 4, [6,] 8, 16. If we assume only 2,4,8,16 for the RBG sizes then the following is proposed to be used for one of the RBG configurations.
Also the sub-band sizes in the multi-antenna need to be considered here. It was agreed that [38.214] the following sub-bands sizes are used for CSI reporting 
Table 5.2.1.4-2: Configurable subband sizes
	Carrier bandwidth part (PRBs)
	Subband Size (PRBs)

	 < 24
	N/A

	24 – 72
	4, 8

	73 – 144
	8, 16

	145 – 275
	16, 32



In order to align with the sub-band sizes, it is proposed that the following configuration (figure) is adopted for RBG sizes.

Figure 2 Number of bits vs RGB size 
So the following is proposed for the RBG sizes.
Proposal 4: The following is proposed for the RBG sizes for configuration 1.
	[bookmark: _Hlk503428100]Carrier Bandwidth Part Size (PRB)
	RBG Size (PRB)

	
	Config 1
	Config 2

	≤36
	2
	

	36-72
	4
	

	73-144
	8
	

	145-275
	16
	




TBS and MCS determination procedure for RAR/Paging/SI
In RAN1 AH 1801, the following agreements and conclusion were made:
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.
Agreements:
· For the broadcast OSI PDCCH and paging PDCCH configured by RMSI, the corresponding number of candidates per AL for broadcast OSI PDCCH and for paging PDCCH is fixed and the same as the ones for RMSI in TS38.213.
· Inform RAN2 of above update – LS to be prepared R1-1801113 (including updating the table header), which is approved and final LS is R1-1801189
Conclusion:
· Regarding the max payload size for OSI/RMSI/paging, RAN1 expects RAN2 to finalize the necessary information fields in OSI/RMSI/paging
· RAN1 may discuss the max payload size once the set of information fields in OSI/RMSI/paging become mature
· Note: there should a limit on the max payload size for each of OSI/RMSI/paging (e.g., in LTE, the max # of payload size is about 2000 bits)



Currently, Section 5.1.3.2 of TS 38.214 v15.0.0 only specifies how to determine TBS for the PDSCH assigned by a PDCCH with DCI format 1_0/1_1 with CRC scrambled by C-RNTI. However, there are PDSCH associated with other RNTI types. For example, the DCI used for SI is scrambled by the SI-RNTI, the DCI used for RAR is scrambled by RA-RNTI and the DCI used for paging is scrambled by P-RNTI. The TBS determination procedure described in Section 5.1.3.2 is therefore not applicable to PDSCH of TC-RNTI, CS-RNTI, SI, paging or RAR transmissions. The same issue exists for the section 5.1.3.1 on modulation order and target code rate (i.e., MCS) determination. Additionally, the same issue exists for both PDSCH and PUSCH associated with TC-RNTI (Temporary C-RNTI) and Configured Scheduling RNTI (CS-RNTI).
For PDSCH and PUSCH associated with TC-RNTI and CS-RNTI, there is no special treatment necessary compared to that of C-RNTI. Hence the same MCS and TBS determination procedure as that of C-RNTI should be applied, for both DL-SCH and UL-SCH. 
For OSI/RMSI, RAN1 is waiting for RAN2 to finalize the necessary information fields in OSI/RMSI. For certain SIB types, the TBS can be fairly large. Also OSI/RMSI is transmitted periodically, different from normal PDSCH. Thus the TBS and MCS determination for PDSCH associated with SI-RNTI can wait till the max payload size of OSI/RMSI is known.
For RAR and paging, the TBS is relatively small. For RAR, typically a single RAR is carried by the Msg2. Thus the minimum Msg2 payload size in NR is 8 bytes, as defined in [1].  For TBS of 64 bits, the TBS look-up table already provides the 64-bit value, thus the look-up table based TBS procedure is typically applied to RAR. For Msg2 carrying multiple RAR, the TBS determination is adequately covered by other TBS value in the look-up table as well as formula-based TBS procedure. As it has been agreed that DCI formats with the same size as DCI format 1_0 will be used for paging and for random access instead of a compact DCI, we find it fair to assume that the parameters needed for the MCS and TBS determination procedures described in Section 5.1.3.1 and 5.1.3.2 will be included also in the DCI format used for paging and random access. We therefore propose that MCS and TBS for paging and random access are determined in the same way as for PDSCH, where the DCI has format 1_0 and is scrambled by C-RNTI.

[bookmark: _Toc506470802][bookmark: _Toc506472810]Observation 1 MCS and TBS determination procedure for PDSCH associated with SI-RNTI can wait for further details from RAN2.
[bookmark: _Toc492554353][bookmark: _Toc492554531][bookmark: _Toc498092135][bookmark: _Toc506472408][bookmark: _Toc506472813][bookmark: _Toc506470917][bookmark: _Toc506471042]Proposal 5 For PDSCH/PUSCH associated with TC-RNTI and CS-RNTI, the same MCS and TBS determination procedures as that of C-RNTI applies for both DL-SCH and UL-SCH.
[bookmark: _Toc506472409][bookmark: _Toc506472814]Proposal 6 For PDSCH associated with RA-RNTI and P-RNTI, the same MCS and TBS determination procedures as that of C-RNTI applies.
Text Proposal
To make sure that MCS and TBS determination are specified also for PDSCH transmissions associated with TC-RNTI, CS-RNTI, RA-RNTI, and P-RNTI, we have the following text proposal for TS 38.214 V15.0.0, Section 5.1.3.1 and 5.1.3.2. The modified text is marked in red. 

<Start of Text proposal for 38.214>
[bookmark: _Toc501048166]5.1.3.1	Modulation order and target code rate determination
[bookmark: _Hlk497815485]For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, RA-RNTI, or P-RNTI, if the higher layer parameter MCS-Table-PDSCH is not set to '256QAM', 
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end
<Unchanged txt omitted>

[bookmark: _Toc501048167]5.1.3.2	Transport block size determination


For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, RA-RNTI, or P-RNTI, if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' and  , or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' and  , the UE shall first determine the TBS as specified below:
<Unchanged txt omitted>
[bookmark: _Toc501048217]6.1.4.1	Modulation order and target code rate determination
For the PUSCH is assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI,
If transform precoding is disabled and MCS-Table-PUSCH is not set to '256QAM', 
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
<Unchanged txt omitted>

[bookmark: _Toc501048218]6.1.4.2	Transport block size determination
For the PUSCH is assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI,
if

-	and transform precoding is disabled and MCS-Table-PUSCH is set to '256QAM', or
<Unchanged txt omitted>

<End of Text proposal for 38.214>
Conclusion
In this contribution we proposed the following regarding time and frequency domain resource allocations
Proposal 1: Table 1 and Table 2 are proposed as the default time domain allocation tables for PDSCH and PUSCH respectively
Proposal 2:  A reasonable size for RAR grant should be suggested to RAN2. 
Proposal 3: Separate table for MSG3 PUSCH transmission and normal PUSCH transmission should be specified
Proposal 4: The following is proposed for the RBG sizes for configuration 1

	Carrier Bandwidth Part Size (PRB)
	RBG Size (PRB)

	
	Config 1
	Config 2

	≤36
	2
	

	36-72
	4
	

	73-144
	8
	

	145-275
	16
	


[bookmark: _In-sequence_SDU_delivery]
[bookmark: _GoBack]Observation 1 MCS and TBS determination procedure for PDSCH associated with SI-RNTI can wait for further details from RAN2.
Proposal 5 For PDSCH/PUSCH associated with TC-RNTI and CS-RNTI, the same MCS and TBS determination procedures as that of C-RNTI applies for both DL-SCH and UL-SCH.
Proposal 6 For PDSCH associated with RA-RNTI and P-RNTI, the same MCS and TBS determination procedures as that of C-RNTI applies.
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