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Introduction
At the last RAN1 #94bis meeting, RAN1 made the following agreement:
	Working Assumption:
For PDSCH mapping Type A, when lte-CRS-ToMatchAround is configured and dmrs-AdditionalPosition=’pos1’, and single-symbol DMRS, and if any DMRS symbol and any symbol containing common RS as indicated by lte-CRS-ToMatchAround is the same:  
· then the DM-RS positions for PDSCH duration (as measured from the beginning of the slot) of 13 and 14 are l0,12 instead of the default l0 , 11. The PDSCH processing time in Table 5.3-1 is increased from 13  to 14 in this case
· l0=3
This feature is UE optional



This agreement is not correctly implemented in the latest RAN1 NR UE feature list [1]. Consequently, this contribution proposes to correct the RAN1 NR UE feature list in regard to the above agreement. Furthermore, it is motivated and proposed to make this feature mandatory with capability signaling. 
Remaining issues with Rel. 15 NR UE features
Before RAN1 #94bis, when a UE was configured with additional DMRS symbols, the PDSCH duration was restricted on carriers where LTE CRS is present. This is depicted in Figure 1 and Figure 2 below. During RAN1 #94bis, a new UE behavior was agreed that avoids collision of additional NR DMRS with LTE CRS as illustrated in Figure 3. 
This feature is currently captured as feature group 2-6b under the Basic downlink DMRS for scheduling type B feature group, see Table 1. However, this feature pertains to PDSCH mapping type A as shown in Figures 1-3. For PDSCH mapping type B, additional NR DMRS symbols never collide with LTE CRS, cf. Figure 4. Hence, the new feature group should be a subset of Basic downlink DMRS for scheduling type A and be labeled 2-5a as is the case in Table 1 below. Furthermore, the prerequisite feature group is 2-5 Basic downlink DMRS for scheduling type A.
Moreover, feature group 5-28 Rate-matching around LTE CRS is agreed by RAN as mandatory with capability signaling. It is somewhat inconsistent to specify rate matching around LTE CRS as mandatory but leaving the UE behavior with respect to NR DMRS optional. We thus propose to make the feature 2-5a (formerly 2-6b) mandatory with capability signaling. This still allows the UE to signal its capability for LTE CRS rate matching and 
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[bookmark: _Ref528942948]Figure 1: Before RAN1 #94bis with 14 symbols PDSCH length
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[bookmark: _Ref528942950]Figure 2: Before RAN1 #94bis with reduced PDSCH length
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[bookmark: _Ref528942995]Figure 3: After RAN1 #94bis with 14 symbols PDSCH length
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[bookmark: _Ref528943450]Figure 4: NR PDSCH mapping type B with one additional DMRS symbol and LTE CRS rate matching

the corresponding NR DMRS UE behavior separately, however, making both mandatory with capability signaling is not only more consistent but also encourages the 3GPP ecosystem to implement both features in tandem. As can be seen from Figure 2, the spectral efficiency of feature 5-28 is severely impacted without feature 2-5a (formerly 2-6b), so vendors should and are encouraged to implement both features jointly. Irrespectively, the signaling as already agreed still allows the UE to indicate its capability separately for each feature. But there must be a clear indication from 3GPP that feature 5-28 depends on feature 2-5a (formerly 2-6b) and that, if 5-28 is deemed mandatory, indeed 2-5a (formerly 2-6b) should also be.
[bookmark: _Ref528943348]Table 1
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet only)
	Need for gNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)
	Type (see R2-1712078)
	Note
	RAN WG recommendation

	2-5a 6b
	Support alternative additional DMRS location
	Support alternative additional DMRS position for co-existence with LTE CRS
	2-56 and 
5-28
	Yes
	Type 3
	Note: This FG applies to FR1 only and 15kHz SCS. 

Note: this applies to one additional DMRS case only 
	Optional with UE capability signaling



Proposal: 
· Feature group 2-5a (formerly 2-6b) is a subset of Basic downlink DMRS for scheduling type A and is labeled 2-5a 
·  The prerequisite feature group for 2-5a (formerly 2-6b) is 2-5 Basic downlink DMRS for scheduling type A
· Feature group 2-5a (formerly 2-6b) is mandatory with capability signaling

The proposals are signified in Table 1 with red revision marks. 
Conclusion
At the last RAN1 #94bis meeting, RAN1 agreed new UE behaviour for NR PDSCH when the UE is configured with additional DMRS symbols on carriers that overlap with LTE CRS. The corresponding agreement is not correctly implemented in the latest RAN1 NR UE feature list and consequently, this contribution proposed to correct the RAN1 NR UE feature list in regard to said agreement. Furthermore, it was motivated and proposed to make this feature mandatory with capability signaling. The following are the proposals in detail:
Proposal: 
· Feature group 2-5a (formerly 2-6b) is a subset of Basic downlink DMRS for scheduling type A and is labeled 2-5a 
·  The prerequisite feature group for 2-5a (formerly 2-6b) is 2-5 Basic downlink DMRS for scheduling type A
· Feature group 2-5a (formerly 2-6b) is mandatory with capability signaling

The proposals are signified in Table 1 with red revision marks. 
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