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For DCI content and alignment, the following agreements had been achieved as below [1]:
	Agreements(RAN1#99):
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.
Agreements(RAN1#101-e ):
· (working assumption) The resource pool index (if present) is the first information field in DCI format 3_0.
· The size of DCI format 3_0 before alignment with other DCI format sizes is determined based on the configured resource pool resulting the largest DCI size. If necessary, zero padding, added after all the fields, is used to align to this size when other resource pool indices are signaled.


Therefore the DCI size alignment between DCI 3_0 and one existing DCI is still a working assumption, and it is still a pending discussion which existing DCI should be used for DCI size alignment with DCI 3_0.  
It is well understood that one SL slot can be shared among multiple resource pools. It is also a limitation from power control perspective in 38.213 that the power control mechanism does not support more than one PSSCH transmission at a time. Then it remains a pending question whether an UE can expect multiple grants pointing to the same SL slot but for different resource pools.  
This contribution discusses the above two issues.
Mode 1 scheduling scheme
DCI 3_0 size alignment
The DCI contents had been determined during the past meetings as follows [2]:
Table 1 DCI content
	Field
	Values / size
	Max size

	Pool index
	 bits
	3bits

	Time gap
	3bits
	3bits

	HARQ process ID
	 bits
	4bits

	New data indicator
	1bit
	1bit

	Lowest index of the subchannel allocation to the initial transmission
	

	5bis

	SCI format 1_A fields
	Frequency resource assignment.
	– bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 2; 
otherwise  bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 3
	13bits

	
	Time resource assignment.
	5 bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 2; otherwise 9 bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 3
	9bits

	PSFCH-to-HARQ feedback timing indicator
	  bits
	3bits

	PUCCH resource indicator
	3bits
	3bits

	Configuration index
	0 or 3bits
	3bits

	SAI
	2bit
	2bit


As agreed, the DCI size of multiple resource pool for sidelink should be firstly aligned, and then the sizes of DCI 3_0 and DCI 3_1 align with each other. Here we take DCI 3_0 (after DCI 3_0-DCI 3_1 alignment and assuming that DCI 3_0 is determined based on the configured resource pool resulting the largest DCI size) as input to determine how to align DCI 3_0 with other NR Uu DCI size if the DCI size budget is not satisfied.
In NR Uu, the sizes of DCI 0_0 and DCI 1_0 are aligned by zero padding or truncation. Usually max size of DCI format 0_0/1_0 monitored in a UE-specific search space is as large as 46bits. Regarding to DCI 0_1, max size can be more than 100bits, and min size is only 31bits. According to the max size of each DCI 3_0 field in Table 1, the max size of total DCI 3_0 can be as large as 49bits. It can be seen that max size of information bits in DCI 3_0 is larger than max size of information bits in DCI 1_0/DCI 0_0, which may cause more issues in the DCI size alignment between DCI 3_0 and DCI 0_0/0_1.  
· If DCI 3_0 size is to be aligned to DCI 0_0, in case DCI 3_0 is larger than DCI 0_0, zero padding is added to DCI 0_0 for alignment with DCI 3_0, and payload size of DCI 1_0 need to be changed consequently.
· If DCI 3_0 size is to be aligned to DCI 0_1, there is a chance that UE is not configured to use DCI 0_1 and thus lack of sufficient information to derive the size of DCI 0_1, then DCI 3_0 lose the target to be aligned with. 
So if it is not desirable to impact the existing DCI size alignment mechanism, the size budget alignment can be left for implementation just like DCI Format 2_x(eg. DCI Format 2_0), under the specification rule as following.
	The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
   ……


[bookmark: _Toc7266][bookmark: _Toc9528][bookmark: _Toc47565045]The DCI size budget including DCI 3_0 can be left for gNB implementation, under existing DCI size budget rules.
Issues of multiple grants overlap in the same slot
When multiple resource pools are configured for a mode 1 UE and PSSCH resources in some of resource pools are FDMed in the same slot, as shown in Figure 1, it should be clarified that whether a UE can transmit multiple PSSCH transmissions simultaneously in these resource pools.


Figure 1 FDMed PSSCH in two resource pool
In NR Uu, when two PUSCH transmissions for a UE overlap in time, the UE transmits only one of them based on the comparison of priority. For sidelink Tx UE, as of today there is no RAN1 conclusion on how to proceed when more than one PSSCH transmissions to be performed by the UE overlap in a slot. Meanwhile, the existing PSCCH/PSSCH power control mechanism, with its formulation upon Pc,max, does not support more than one PSSCH transmission at a time. 
[bookmark: _Toc47565046]Observation 1: The existing RAN1 specification does not support one UE to transmit in one sidelink slot more than one PSCCH/PSSCH across all configured resource pools.
With the assumption that one UE can transmit at most one PSSCH in one sidelink slot, there is another question on whether the multiple grants to a UE can allow more than one granted transmission occasion/resource in a same slot. If multiple grants can assign transmission occasions in the same slot but UE can only use one of them to perform transmission, some regulations should be in place to ensure the gNB and UE would not have the different understanding regarding to the PSSCH dropping. In the SL PHY procedure agenda, selection of one SL transmission from multiple transmission candidates always involves with priority comparison, which is transparent to gNB. In a word, with the time-overlapping grants, gNB may gain less or even a dropping of PSSCH, but the specification still needs to define the rule of PSSCH dropping (e.g. based on the similar rule in current SL prioritization).     
In order to avoid this situation, it is suggested that the gNB would not assign multiple grants to a UE where the multiple grants can have overlapping PSSCH transmission in a slot. 
[bookmark: _Toc18971][bookmark: _Toc47565047]UE does not expect to receive multiple grants that can assign more than one PSCCH/PSSCH transmission in a same slot. A corresponding 38.214 TP is given below. 
	[bookmark: _Toc29673236][bookmark: _Toc29673377][bookmark: _Toc29674370][bookmark: _Toc36645600][bookmark: _Toc45810649]8.1.2	Resource allocation
In sidelink resource allocation mode 1:
-	for PSSCH and PSCCH transmission, dynamic grant, configured grant type 1 and configured grant type 2 are supported. The configured grant Type 2 sidelink transmission is semi-persistently scheduled by a SL grant in a valid activation DCI according to Clause 10.3 of [6, TS 38.213].
-	a UE does not expect that more than one PSCCH/PSSCH transmission in a same slot are either scheduled or configured by SL grants across configured transmission resource pools on a carrier.



[bookmark: _Toc32198][bookmark: _Toc30621][bookmark: _Toc8582]Conclusion
This paper discusses some further details of dynamic and semi-static resource allocation of mode 1 scheme, concluded with the following observations and proposals:
Proposal 1:	The DCI size budget including DCI 3_0 can be left for gNB implementation, under existing DCI size budget rules.
Observation 1: The existing RAN1 specification does not support one UE to transmit in one sidelink slot more than one PSCCH/PSSCH across all configured resource pools.
Proposal 2:	UE does not expect to receive multiple grants that can assign more than one PSCCH/PSSCH transmission in a same slot. A corresponding 38.214 TP is given below.
	8.1.2	Resource allocation
In sidelink resource allocation mode 1:
-	for PSSCH and PSCCH transmission, dynamic grant, configured grant type 1 and configured grant type 2 are supported. The configured grant Type 2 sidelink transmission is semi-persistently scheduled by a SL grant in a valid activation DCI according to Clause 10.3 of [6, TS 38.213].
[bookmark: _GoBack]-	a UE does not expect that more than one PSCCH/PSSCH transmission in a same slot are either scheduled or configured by SL grants across configured transmission resource pools on a carrier.
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