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Introduction
In this contribution, we share our views regarding some remaining details on the UL/DL resource allocation.

Slot Aggregation

The RV pattern for slot aggregation is not defined yet.
We propose to use the typical order of the RV sequence 0->2->3->1 and the RV index in the DCI field signals the start of the RV indices.
Proposal 1:  Use the typical order of the RV sequence 0->2->3->1 for slot aggregation. 

The relative position of PDCCH and PDSCH
[bookmark: _Toc503630787]The agreement below from RAN1 201801 Adhoc was made in the “DL/UL scheduling and HARQ management “AI. 
Agreements:
· The baseline UE processing time capability (Capability #1) in NR Release 15 given by Table 2.1-1 corresponds to the following conditions
· Single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing
· Note: mixed numerology processing time agreements from previous meeting can be applied here (i.e., take largest absolute processing time among numerologies between uplink and downlink)
· PDCCH conditions
· Case 1: PDCCH monitoring periodicity of 14 or more symbols 
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot
· Case 2: PDCCH monitoring periodicity of less than 14 symbols
· First symbol of PDSCH assumed to be no earlier than the first symbol of PDCCH scheduling this PDSCH
· PDSCH Type B and PUSCH type B time-domain allocation 
· FFS: increase N1 by d symbols if front-loaded DMRS comes d symbols after first PDSCH symbol
· Note: if PDSCH Type A with less than 7 symbols is supported, the capability needs to be further discussed
· One unicast PDSCH received and/or one unicast PUSCH transmitted within the same slot
· FFS: More than one PDSCH and/or PUSCH case
· Non-CA, and CA case with no cross-carrier scheduling
· For C-RNTI only. 

However the highlighted part of the agreement was not discussed and not well captured in the resource allocation specification. 



From the agreement above, the relative position of PDCCH and PDSCH is clarified and the DCI should not indicate a PDSCH whose start symbol is earlier than the search space of that DCI.
This should be included and clarified in the resource allocation specifications.
Proposal 2:  Add the following clarification in the resource allocation specification: 
· The UE is not expected to be scheduled with PDSCH where the first symbol of PDSCH is earlier than the first symbol of the PDCCH scheduling this PDSCH.

Proposal 3: Adopt the following TP for further clarification of the relative position of PDCCH and PDSCH

------------Begin of Text Proposal for TS38.214 Section 5.1.2.1------------

 The UE shall consider the S and L combinations defined in table 5.1.2.1-1 as valid PDSCH allocations:
[bookmark: _Hlk508617520]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}
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
	{3,…,12}
	{3,…,12}

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



The UE is not expected to be scheduled with PDSCH where the first symbol of PDSCH is earlier than the first symbol of the PDCCH scheduling this PDSCH.
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.
[bookmark: _Hlk505671103]If the UE procedure for determining slot configuration as defined in Subclause 11.1 of [6, TS 38.213] determines symbol of a slot allocated for PDSCH as uplink symbols, the transmission on that slot is omitted for multi-slot PDSCH transmission.

------------End of Text Proposal for TS38.214 Section 5.1.2.1------------


Out-of-order between the scheduling PDCCH and scheduled PDSCH
NR Rel-15 time-domain resource assignment (TD-RA) framework supports a K0 parameter that allows a scheduling grant (i.e., DCI format 1_0 or 1_1) to schedule a PDSCH transmission on a different slot. Also, TD-RA supports Type-B resource allocation wherein a scheduling grant can schedule PDSCH within the same slot but starting from any position within a slot, such that slot boundary is not crossed. 
These configuration parameters offer scheduling flexibility at the gNB side because it enables the network to assign any time-domain resources for a UE independently of the configured CORESET monitoring periodicity. Also, this feature allows for a relaxed UE processing time because of the possibility to have a time gap between the scheduling PDCCH and corresponding scheduled PDSCH.  
However, such flexibility in NR TD-RA framework also implies that a later arriving PDCCH can potentially schedule a PDSCH transmission on earlier symbols than another PDSCH which has already been scheduled by another earlier PDCCH. There is no real benefit to support the described out-of-order scheduling scenario in NR. Out of order between the scheduling PDCCH and scheduled PDSCH could be problematic from UE implementation perspective and it will involve additional unnecessary implementation cost. Also, out of order is not really needed and doesn’t add any flexibility to the scheduling. Even when the UE supports simultaneous eMBB and URLLC traffic, out of order doesn’t bring any significant added value. 
Out of order between the scheduling PDCCH and scheduled PDSCH could happen in two possible scenarios: 
Scenario 1: out-of-order across slots


The first PDCCH in slot #N is scheduling PDSCH A in slot #N+3 and the later PDCCH in slot #N+1 is scheduling PDSCH B in slot #N+2.
The PDSCH order across slots is not equivalent to the PDCCH order.


Scenario 2: out-of-order within a slot
The first PDCCH in slot #N is scheduling PDSCH A in symbols 12/13/14 in the same slot. The later PDCCH in slot #N is scheduling PDSCH B in symbols 6/7/8 in the same slot.


The PDSCH order is not equivalent to the PDCCH order within the same slot.
Out-of-order between the scheduled PDSCHs and the scheduling PDCCHs is not needed to be supported in Release 15 and we don’t really see the benefit of having it especially within the same slot. 
The only scenario when supporting out-of-order within a slot could be useful is when the UE supports URLLC (PDSCH B) and eMBB (PDSCH A) traffics simultaneously. Not supporting out-of-order in this scenario could penalize the URLLC traffic in terms of latency if eMBB traffic is already scheduled. 
· But, on the other hand, if the UE is supporting eMBB and URLLC simultaneously this means that the UE will be configured with frequent CORESET monitoring and scheduling PDSCH with k0 > 0 or with large SLIV will not be very beneficial anyway because flexible k0 and SLIV are supported in NR mainly to minimize the control monitoring efforts without impacting resource efficiency. 
· If a UE supports both eMBB and URLLC in the same serving cell, the UE is very likely to be configured with abundant CORESET monitoring occasions (i.e., short monitoring periodicity). Therefore, the DCI scheduling eMBB transmission can be granted on a symbol close to the assigned time-domain PDSCH resources.
If the necessity for out-of-order scheduling can be identified for UEs that support simultaneous URLLC and eMBB transmissions, we are open to discuss out-of-order scheduling again to be included in future Releases. 
Proposal 4: UE is not expected to receive out-of-order scheduling grants in Release 15. 


Further Simplification to the TBS determination procedure

In the TBS determination procedure, in step 4 when  , the TBS is calculated as follows:

 , when 

But since  in step 4, then  and  is necessarily a multiple of 8. Hence the previous TBS determination equation can be simplified as follows: 

Proposal 5: Simplify the TBS determination equation in step 4 when   and   as follows: 

Proposal 6: Adopt the following TP for further simplification of the TBS determination procedure.

------------Begin of Text Proposal for TS38.214 Section 5.1.3.2------------


4)	When , TBS is determined as follows.


-	quantized intermediate number of information bits , where and ties in the round function are broken towards the next largest integer.

-	if 


, where 
else

if 


 where 
Else
       
 
end
end

------------End of Text Proposal for TS38.214 Section 5.1.3.2------------
Paging PDSCH resource allocation 

For Paging PDSCH allocation, the agreed RMSI PDSCH resource allocation as shown in Table 6-1 could be considered as the reference. In addition, the design for Paging PDSCH resource allocation should take into account power consumption for UE in the idle mode, especially with the beam-sweeping feature in NR. One potential solution is to enable the separated beam sweeping for the control and data channel by supporting cross-Nslots scheduling. UE can first decode Paging PDCCH and then decide whether/how to receive Paging PDSCH without buffering paging PDSCH. Since in the most cases that the UE are not paged, there is no need to receive the paging PDSCH for UE. Meanwhile, the gNB may also go to sleep for power saving in case of no Paging PDSCH for beam-sweeping. Therefore, such kind of separated beam-sweeping for paging control and data channels are beneficial for both UE and network. The solution can be implemented by supporting cross-Nslots scheduling. Referring to RMSI PDSCH table, the PDSCH transmission can be determined by K0 + N, where N are the number of slots or ms to enable the separated beam-sweeping. N can be 5ms or 10ms to secure that beam-swept Paging PDSCH is happened after beam-swept Paging PDCCH, as shown in Figure 6-1.
Table 6-1. RMSI PDSCH resource allocation
[image: ]
[image: ]
Figure 6-1. Separated beam-sweeping for paging control and data channels
Proposal 7: NR supports the cross-Nslots scheduling to enable the separated beam-sweeping for Paging PDCCH and PDSCH
Proposal 8: The starting time for Paging PDSCH transmission is determined by K0+N, where N can be the number of slots or ms configured in RMSI.  

Conclusion
In this contribution, we discussed some remaining aspects of the DL/UL resource allocation.
We made the following observations and proposals : 
Proposal 1:  Use the typical order of the RV sequence 0->2->3->1 for slot aggregation. 
Proposal 2:  Add the following clarification in the resource allocation specification: 
· The UE is not expected to be scheduled with PDSCH where the first symbol of PDSCH is earlier than the first symbol of the PDCCH scheduling this PDSCH.

Proposal 3: Adopt the following TP for further clarification of the relative position of PDCCH and PDSCH
Proposal 4: UE is not expected to receive out-of-order scheduling grants in Release 15. 
Proposal 5: Simplify the TBS determination equation in step 4 when   and   as follows: 

Proposal 6: Adopt the following TP for further simplification of the TBS determination procedure.
Proposal 7: NR supports the cross-Nslots scheduling to enable the separated beam-sweeping for Paging PDCCH and PDSCH
[bookmark: _GoBack]Proposal 8: The starting time for Paging PDSCH transmission is determined by K0+N, where N can be the number of slots or ms configured in RMSI.  
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Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1
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