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In Rel-16 URLLC, separate DMRS configuration for PDSCH mapping type A and type B is introduced for DCI format 1_2 as following [1,2]. 
	    dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2-r16  SetupRelease { DMRS-DownlinkConfig }                        OPTIONAL,   -- Need M
    dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2-r16  SetupRelease { DMRS-DownlinkConfig }                        OPTIONAL,   -- Need M


In this contribution, the UE PDSCH processing time related to the new introduced DMRS configuration is discussed. 
Discussion
[bookmark: _GoBack]In Rel-15, PDSCH processing time for PDSCH processing capability 1 and capability 2 depends on whether additional DMRS is configured. However, new DMRS parameters dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 are introduced for DCI format 1_2 in Rel-16, and they have not been reflected in current Rel-16 specification. 
Note that, the legacy RRC parameter dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB only apply to DCI format 1_1. For DCI format 1_0, our understanding is that UE will always use PDSCH processing capability 1 with a longer processing time (right column in Table 5.3-1) since dmrs-AdditionalPosition = 'pos2' is assumed for PDSCH scheduled by DCI format 1_0. 
[bookmark: OLE_LINK1]While the related issue for PDSCH processing time per Capability 2 and DCI format 1_0 was discussed in RAN1#106-e meeting, and there were many potential understandings proposed in the discussion [3]. Wherein Option A/A1 would cause huge scheduling restriction for unicast PDSCHs scheduled by DCI 1_0. Option B/B1/B2 allows all unicast PDSCHs scheduled by DCI 1_0 can follow Capability 2 with UE implementation challenges or NBC procedure of PDSCH DMRS. Option C/C1 allows unicast PDSCHs scheduled by DCI 1_0 can fall back to Capability 1. Since companies view cannot coverage for both Rel-15 and Rel-16, there is no agreement or conclusion in the end. 
In this contribution, only the issue for Rel-16 URLLC is discussed, that is how to handle PDSCH processing capability between DCI format 1_1 and DCI format 1_2.  
	Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ 'pos0' in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB 
or if the higher layer parameter is not configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24



Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB 

	0
	3

	1
	4.5

	2
	9 for frequency range 1





There could be two options to include the new introduced RRC parameters for DCI format 1_2. 
· Option 1: The PDSCH processing time is defined per DCI format. In other words, the PDSCH processing time can be different for PDSCH scheduled by DCI format DCI 1_1 and DCI format 1_2. This is more flexible while it requires UE can dynamically change the UE PDSCH processing time for different PDSCHs scheduled by different DCI formats. It seems not a big issue since the processing time for PDSCH scheduled by DCI format 1_0 may also be different from the PDSCH scheduled by DCI format 1_1 in legacy Rel-15 although without conclusion. 
· Option 2: The PDSCH processing time is common for different DCI formats. That is, only when dmrs-AdditionalPosition = 'pos0' is configured in DMRS-DownlinkConfig in all of dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if configured, the PDSCH decoding time N1 follows the shorter processing time for PDSCH processing capability 1 (left column in Table 5.3-1) or the processing time for PDSCH processing capability 2. Otherwise it follows the longer processing time for PDSCH processing capability 1 (right column in Table 5.3-1). This would cause a larger processing time even when a PDSCH is scheduled without additional DMRS. 
Option 1 is our first preference due to the more flexibility for processing eMBB and URLLC traffic scheduled by different DCI formats. Considering on the difficult discussion in the last two RAN1 meeting for the similar issue on DCI format 1_0, we are also open to Option 2.   
Based on above analysis, the following Text proposal #1 for Option 1 or Text proposal #2 for Option 2 is proposed.
Proposal 1: Adopt Text Proposal #1 or Text Proposal #2 below for UE PDSCH processing procedure time. 
----------------------------------------Text Proposal #1 for Section 5.3 in TS 38.214 g70------------------------------------
	5.3	UE PDSCH processing procedure time
<Unchanged parts are omitted>
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, and dmrs-DownlinkForPDSCH-MappingTypeB for DCI format 1_1, or in both of 
dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 for DCI format 1_2
	dmrs-AdditionalPosition ≠ 'pos0' in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, or dmrs-DownlinkForPDSCH-MappingTypeB for DCI format 1_1, or in either of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 for DCI format 1_2,
or if the higher layer parameter is not configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24



Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA and, dmrs-DownlinkForPDSCH-MappingTypeB for DCI format 1_1, or in both of 
dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 for DCI format 1_2 

	0
	3

	1
	4.5

	2
	9 for frequency range 1





----------------------------------------Text Proposal #2 for Section 5.3 in TS 38.214 g70------------------------------------
	5.3	UE PDSCH processing procedure time
<Unchanged parts are omitted>
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	
dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, and dmrs-DownlinkForPDSCH-MappingTypeB if only DCI format 1_1 is configured, or
dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in both of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if only DCI format 1_2 is configured, or
dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in all of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if both DCI format 1_1 and DCI format 1_2 are configured
	dmrs-AdditionalPosition ≠ 'pos0' in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA or , dmrs-DownlinkForPDSCH-MappingTypeB
or if the higher layer parameter is not configured if only DCI format 1_1 is configured, or 
dmrs-AdditionalPosition ≠ 'pos0' in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 or if the higher layer parameter is not configured if only DCI format 1_2 is configured, or 
dmrs-AdditionalPosition ≠ 'pos0' in 
DMRS-DownlinkConfig in any of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 or if the higher layer parameter is not configured if both DCI format 1_1 and DCI format 1_2 are configured


	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24



Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, and dmrs-DownlinkForPDSCH-MappingTypeB if only DCI format 1_1 is configured, or
dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in both of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if only DCI format 1_2 is configured, or
dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in all of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if both DCI format 1_1 and DCI format 1_2 are configured 

	0
	3

	1
	4.5

	2
	9 for frequency range 1






Conclusion
In this contribution, the UE PDSCH processing time related to the new introduced DMRS configuration is discussed, and we have the following proposal, where the corresponding text proposals can be found in Section 2. 
Proposal 1: Adopt Text Proposal #1 or Text Proposal #2 below for UE PDSCH processing procedure time. 
Reference
TS 38.214-g70, Physical layer procedures for data, Release 16. 
TS 38.331-g60, Radio Resource Control (RRC) protocol specification, Release 16. 
R1-2108573, Summary of discussion on PDSCH processing time per Capability 2 and DCI format 1_0, Moderator (Intel), RAN1 #106-e
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