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Introduction
The following agreement and conclusion on DRS design have been made in the last RAN1 meeting [1].
	
Agreement:
For SSB positions and type-0 PDCCH monitoring in a slot, only Alternatives 1 and 2 (from the previous agreement in RAN1#96bis) are considered further.
Note: As per the previous agreement one of Alternative 1 and 2 is to be selected at RAN1#97

Conclusion:
There is no consensus between Alternative 1 and Alternative 2 on the topic of SSB positions and type-0 PDCCH monitoring in a slot. No further online or scheduled offline discussions will be conducted on this topic. If there is consensus on such enhancements, the topic can be revisited in the Rel-16 NR-U work item. 




Based on the above agreement/conclusion, and the remaining issues in the offline summary document [2], we introduce our views on NR-U DRS design in this contribution.
NR-U design
SSB pattern for DRS
Even though the above conclusion has been made in the last RAN1 meeting, Alt 2 has several benefits comparing to Alt 1 since it allows half-slot-based DRS design and 2-symbol CORESET#0 simultaneously [2]. Therefore, it is proposed to revisit the discussion on the SSB pattern for DRS design.
Proposal 1: It is proposed to revisit the discussion on the SSB pattern for DRS design.

Multiplexing SSB and RMSI PDSCH
At least for DRS transmission on a PCell, multiplexing with RMSI and other signals/channels should be necessary in order to satisfy the OCB requirement during SSB transmission and provide the system information for initial access. For multiplexing with RMSI, rate-matching of RMSI PDSCH around SSB(s) within a DRS should be considered. If a UE detects an SSB, the UE knows the overlapped resource between the detected SSB and the corresponding RMSI PDSCH. However, in Rel-15 NR it has been already defined for legacy UE that when a UE receives the RMSI PDSCH, the UE shall assume that no SSB is transmitted in REs used by the UE for a reception of the RMSI PDSCH [3]. Therefore, for clarification of NR-U UE’s behavior and distinguishing NR-U UE’s behavior from legacy UE’s one, it would be necessary to introduce additional indication via RMSI PDCCH for NR-U UE to rate-match RMSI PDSCH around SSB(s) when the resources for RMSI PDSCH are overlapped with the resources for SSB(s).
When the RMSI PDSCH resources are overlapped with the candidate resources for other SSB as well as the detected SSB in a slot, the UE cannot know whether the candidate resources for other SSB are used for actual transmission or not. For handling this case, it would be also beneficial to indicate whether the other SSB in the slot is actually transmitted or not.
Proposal 2: Add an indication in RMSI PDCCH regarding rate-matching of RMSI PDSCH around SSB(s) within a DRS
· FFS: details of indication method (e.g., corresponding SSB or (other) candidate SSB or both)

PDSCH resource allocation in DRS
As shown in the below, it has been agreed that additional durations from 2 to 13 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported.
	
Agreement:
· Additional durations from 2 to 13 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported. 
· FFS: A duration of 14
· FFS: DMRS aspects for the additional durations (Reuse Rel-15 patterns or define new patterns for these additional durations)
· Capability signalling will be defined for UEs to indicate which specific subset of durations are supported by the UE.
· FFS: Some duration(s) are mandatory for the UE to support for initial access
· FFS: PDSCH processing times for the new durations (reuse the values for durations of 2/4/7 or define new ones) 
· Note: PDCCH monitoring occasions will be discussed separately as part of the NR-U WI
· Note: This agreement does not by itself imply an increased requirement in PDSCH processing and decoding capabilities compared to Rel-15
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· In order to support half-slot-based DRS, 5 and 6 symbols for PDSCH duration should be mandatory.

DM-RS for RMSI PDSCH
If rate-matching of RMSI PDSCH around SSB(s) is considered, DM-RS is also overlapped with SSB. In this case, the following options can be considered.
· Option 1: DM-RS sharing with other channels
· Option 2: DM-RS shifting to an available symbol
The first option can be divided into two sub-options further. The first sub-option is DM-RS sharing with RMSI PDCCH, and the second sub-option is DM-RS sharing with PBCH. However, DM-RS sharing with other channels is a completely new and needs significant study to determine performance impact, as well as impact on UE implementation. On the other hand, the second option is an extension of existing DM-RS shifting when PDSCH mapping type B overlaps with CORESET. Therefore, it would be better choice to adopt option 2 for RMSI PDSCH DM-RS when PDSCH mapping type B overlaps with SSB(s). In case of option 2, there are two available DM-RS positions. The first position is in front of SSB and the second position is in back of SSB as shown in Figure 1.


[bookmark: _Ref16671711]Figure 1. RMSI PDSCH DM-RS
The DM-RS position can be indicated explicitly (via PDCCH) or implicitly (based on detected SSB position and CORESET configuration).
Proposal 4: DM-RS shifting to an available symbol should be considered for RMSI PDSCH DM-RS when PDSCH mapping type B overlaps with SSB(s).
Summary
In this contribution, we made the following proposals for NR-U DRS design.
Proposal 1: It is proposed to revisit the discussion on the SSB pattern for DRS design.
Proposal 2: Add an indication in RMSI PDCCH regarding rate-matching of RMSI PDSCH around SSB(s) within a DRS
· FFS: details of indication method (e.g., corresponding SSB or (other) candidate SSB or both)
Proposal 3: For RMSI PDSCH resource allocation, the mapping type B can be used.
· In order to support half-slot-based DRS, 5 and 6 symbols for PDSCH duration should be mandatory.
Proposal 4: DM-RS shifting to an available symbol should be considered for RMSI PDSCH DM-RS when PDSCH mapping type B overlaps with SSB(s).
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