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1	Introduction
In this contribution, we discuss the remaining issues of DCI needed to stabilize the basic and essential NR functionalities within the scope of the drop approved during RAN#78.
[bookmark: _Ref178064866]2	Discussion
2.1	FH bit in the DCI
In RAN1#92bis, the following agreement was made. The motivation is that since 38.331 allows the UE to be configured without frequency hopping, there is no need to carry the frequency hopping flag in if FH is not configured. However, this agreement has not been captured in 38.212 CR [1].
Agreements:
FH bit is optional in DCI format 0-1



This agreement should be captured.  

[bookmark: _Toc513797336]Adopt the following TP to capture the agreement that FH bit is optional in DCI format 0-1.
[bookmark: _Toc513797337]Frequency hopping flag – 0 or 1 bit
[bookmark: _Toc513797338]	-	0 bit if only resource allocation type 0 is configured or if the higher-layer parameter Frequency-hopping-offsets-set is not provided;
[bookmark: _Toc513797339]	-	1 bit according to Table 7.3.1.1.2-34 otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3 of [6, TS 38.214].

2.2	VRB-to-PRB mapping bit in the DCI
In RAN1#92bis, it was concluded to remove UL VRB-to-PRB interleaver from Release-15. For DL VRB-to-PRB interleaver, similar to the FH case, 38.331 allows the UE to be configured without VRB-to-PRB interleaving. Thus, there is no need to carry the VRB-to-PRB interleaver flag in the DCI if it is not configured. 

Therefore, we propose that  

[bookmark: _Toc513797340] VRB-to-PRB mapping bit is optional in DCI format 1-1.
[bookmark: _Toc513797341] VRB-to-PRB mapping – 0 or 1 bit:
[bookmark: _Toc513797342]-	0 bit if only resource allocation type 0 is configured or if the higher-layer parameter vrb-ToPRB-Interleaver is not provided;
[bookmark: _Toc513797343]-	1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause 7.3.1.6 of [4, TS 38.211].
2.3	Scaling factors for PDSCH in DCI with RA/P-RNTI
In RAN1#92bis, the following agreement was made for PDSCH scheduled by DCI with P/RA-RNTI. 
Agreements:
· For PDSCH scheduled by P-RNTI (working assumption), and RA-RNTI, scaling factor is applied in the calculation of Ninfo of TBS determination 
· (Working assumption) values of scaling factor: 1, ½, ¼
· FFS the possibility of adding another value, e.g., 1/8 or 1/16


In last meeting, evaluation results were shown in [2] and in [3] to show the need for this scaling factor. Based on the results in [2], a scaling factor of ¼ would be sufficient in conjunction with power boosting and the larger scaling factors such as 1/8 or 1/16 may not be essential though we are open to adding 1/8. For paging PDSCH, the transport block size could be small and hence the scaling factor would be indeed useful.
Therefore, we propose to confirm the working assumptions on the scaling factors. 
[bookmark: _Toc513476043][bookmark: _Toc513797344]Confirm the working assumptions on scaling factor for PDSCH scheduled by P-RNTI and RA-RNTI. Additional value of 1/8 or 1/16 is not required.
2.3	DCI with P-RNTI
In RAN1#92bis, basic DCI contents with P-RNTI were agreed. However, there are several pending aspects.
· The number of bits for short message was tentatively chosen to be [8] that was left to be checked with RAN2. After checking with RAN2, it is found that 2 bits are sufficient for Release 15: one bit for a common ETWS/CMAS indication, and another bit for SI update notification
· It was noted that if initial access session defines the possibility for simultaneous short message service and paging, the DCI design may need to be updated. For this issue, there is an incoming LS from RAN2 (R1-1805810 [4]). Assuming simultaneous short message service and paging, the paging DCI content needs to be updated. We propose that short message bits should utilize the reserved positions, thus not affecting the paging PDSCH scheduling ability. 

The other issue is related to time domain resource allocation for paging. As analysed in [5], more flexible time domain resource allocation is needed.

Therefore, we propose that  

[bookmark: _Toc513797345]Update the tentative number of bits for short message from [8] to 2.
[bookmark: _Toc513797346]Update the paging DCI content to support simultaneous short message service and paging messaged scheduled.
[bookmark: _Toc513797347]Using 7 bits for slot gap in DCI field when paging message is scheduled.
Accordingly, the previous agreement may be updated as follows (changes highlighted in red).
[bookmark: _Ref513551101]Table 1: Updated DCI contents for P-RNTI
	Field
	Bits
	Comment

	Short Messages Indicator
	1 2
	Already captured in 38.212. Need to add interpretation.
0 00 = short message ([8] bits defined by RAN2 + padding to meet the DCI size)
1 01 = paging message scheduled (following fields)
10 = simultaneous short message service and paging messaged scheduled (following fields)
11 = reserved

	In case of short message service

	Short message
	[8] 2
	Defined by RAN2. The number of bits to be checked with RAN2.

	Reserved bits
	
	To meet overall DCI size

	In case of paging message

	Frequency domain resource assignment
	[image: ]
	 

	Time domain resource assignment
	4
	Note: applicability of the currently agreed default table to paging or whether an additional default table or SIB1 signaled table is FFS.

	VRB-to-PRB mapping
	1
	 

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM

	TB scaling
	2
	To scale TB size

	Beam sweep slots gap
	7
	Encoded bitmap to indicate slot gap together with K0 value for time domain resource assignment.

	Reserved bits
	(fixed value)
	To meet overall DCI size

	In case of simultaneous short message service and paging messaged

	Frequency domain resource assignment
	[image: ]
	 

	Time domain resource assignment
	4
	Note: applicability of the currently agreed default table to paging or whether an additional default table or SIB1 signaled table is FFS.

	VRB-to-PRB mapping
	1
	 

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM

	TB scaling
	2
	To scale TB size

	Beam sweep slots gap
	7
	Encoded bitmap to indicate slot gap together with K0 value for time domain resource assignment.

	Short message
	2
	

	Reserved bits
	(fixed value)
	To meet overall DCI size



[bookmark: _Toc513797348]Update the previous agreement on DCI with P-RNTI according to Table 1.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the following TP to capture the agreement that FH bit is optional in DCI format 0-1.
Frequency hopping flag – 0 or 1 bit
-	0 bit if only resource allocation type 0 is configured or if the higher-layer parameter Frequency-hopping-offsets-set is not provided;
-	1 bit according to Table 7.3.1.1.2-34 otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3 of [6, TS 38.214].
Proposal 2	VRB-to-PRB mapping bit is optional in DCI format 1-1.
VRB-to-PRB mapping – 0 or 1 bit:
-	0 bit if only resource allocation type 0 is configured or if the higher-layer parameter vrb-ToPRB-Interleaver is not provided;
-	1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause 7.3.1.6 of [4, TS 38.211].
Proposal 3	Confirm the working assumptions on scaling factor for PDSCH scheduled by P-RNTI and RA-RNTI. Additional value of 1/8 or 1/16 is not required.
Proposal 4	Update the tentative number of bits for short message from [8] to 2.
Proposal 5	Update the paging DCI content to support simultaneous short message service and paging messaged scheduled.
Proposal 6	Using 7 bits for slot gap in DCI field when paging message is scheduled.
Proposal 7	Update the previous agreement on DCI with P-RNTI according to Table 1.
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