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1. Introduction
At the RAN1 NR-Adhoc #1901 meeting, DL signals and channels for NR-U were discussed and following agreements were made [1].
	Agreement:
· The UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB, to enable power saving by not necessitating performing blind decodes to detect the transmission burst (Note: The power saving possibility by not necessitating blind decodes assumes performance relaxation for PDCCH decoding is not needed. Also, this does not mandate a two-step PDCCH decoding process for the UE with respect to DMRS detection).
· If a preamble transmitted at the start of a burst is agreed to be specified (this does not preclude usage of preambles by implementation), it may be used in addition to the DMRS of PDCCH/GC-PDCCH or any other signals in the gNB transmission to detect the start of transmission bursts by the serving gNB and potentially for power saving
· Note: Whether a preamble, if defined, can be used for power saving in all cases depends on the details of the design.
· Note: Other signals present in the transmission burst may also be used for the purpose of detection of the transmission burst
· FFS: Potential enhancements to DMRS design to address issues with detection probability
· The payload of a PDCCH and/or GC-PDCCH transmission can contain information regarding COT structure that may be used by the UE for power saving


In this contribution, we discuss on the DL signals and channels for NR-U, including PDSCH transmission at the beginning of DL transmission burst and initial signal for detection of COT. 

2. PDSCH transmission at the beginning of DL transmission burst
During the NR-U SI, PDSCH transmission at the beginning of DL transmission burst had been discussed and following is captured in the TR38.889 [2].
	It has been identified to be beneficial for the NR-U design to not require the gNB to change a pre-determined TBS for a PDSCH transmission depending on the LBT outcome, at least when the PDSCH is transmitted at the beginning of the gNB's COT.
The following options have been identified as possible candidates for PDSCH transmission in the partial slot at least for the first PDSCH(s) transmitted in the DL transmission burst. The options are not mutually exclusive.
-	Option 1: PDSCH(s) as in Rel-15 NR
-	Option 2: Punctured PDSCH depending on LBT outcome
-	Option 3: PDSCH mapping type B with durations other than 2/4/7 symbols
-	Option 4: PDSCH across slot boundary
In addition to the functionalities provided by DCI format 2_0 in Rel-15 NR, indication of the COT structure in the time domain has been identified as being beneficial.



As mentioned in the TR, it has been identified to be beneficial for the NR-U design to not require the gNB to change a pre-determined TBS for a PDSCH transmission depending on the LBT outcome. Following options have been identified as possible candidates for PDSCH transmission in the partial slot at least for the first PDSCH(s) transmitted in the DL transmission burst. 
- Option 1: PDSCH(s) as in Rel-15 NR
- Option 2: Punctured PDSCH depending on LBT outcome
- Option 3: PDSCH mapping type B with durations other than 2/4/7 symbols
- Option 4: PDSCH across slot boundary

Option 1 can reduce specification impact, but the possible PDSCH starting points are limited. In addition, if one or multiple small size TBs are prepared for multiple PDSCH starting points, overhead becomes relatively high. Option 2 can also reduce specification impact, but re-transmission of the punctured PDSCH would be needed in most cases and it is not efficient. In option 3, the starting point resolution goes finer compared with option 1, but it needs some additional specification and the gain seems to be limited. Option 4 can facilitate flexible PDSCH starting points with small overhead, but the specification impact would be large compared with other options.
Although the working time for NR-U in Rel-16 is limited, RAN1 has a lot of features that need to be specified to operate NR-U. Options 2/3/4 are just optimizations to reduce the overhead compared with option 1. Therefore, we propose to apply option 1 for PDSCH transmission in the partial slot.

Proposal 1: PDSCH(s) as in Rel-15 NR is transmitted even in the partial slot such as first slot in the DL transmission burst.

3. Initial signal for detection of COT
At the last RAN1 meeting, it was agreed that DMRS in [PDCCH or GC-PDCCH] transmission is used to detect transmission bursts from the serving gNB. But information delivered by DMRS and/or [PDCCH or GC-PDCCH] payload is not clear, and whether or not any other preamble is supported and is also used for COT detection is still FFS. 
First, we think that at least for gNB transmission burst detection purpose, other preamble seems not necessary. For the purpose of COT detection, DMRS for [PDCCH or GC-PDCCH] should be designed to achieve enough detection performance. Additionally, since there would be some UEs that start monitoring from middle of COT such as in DRX, UEs should be able to detect DL transmission from the serving gNB by using signal/channel at the middle of COT. If preamble signal and/or channel is introduced and it is also located at the middle of COT, the overhead within a COT increases and available resource for user data payload decreases. 

Observation 1: For the purpose of serving gNB’s transmission burst detection, any additional preamble transmitted at the beginning of the COT is unnecessary. 

Regarding the information carried by DMRS and/or [PDCCH or GC-PDCCH] payload, it seems useful that the common DMRS sequence is used for all NR-U nodes and [PDCCH or GC-PDCCH] indicates CELL_ID, MNC, system identification code and length of COT with CRC scrambled by NR-U common RNTI. Using NR-U common DMRS and RNTI allows coexisting NR-U system to read the [PDCCH or GC-PDCCH] payload such as COT length information so that the coexisting NR-U system may be able to apply efficient control for channel access. Indicating serving CELL_ID, MNC and system identification code in the PDCCH or GC-PDCCH enables identification of DL transmission burst from serving gNB. 

Proposal 2: It is beneficial that NR-U common DMRS sequence and RNTI are used for [PDCCH or GC-PDCCH] carrying information regarding COT structure. 
· For identification of DL transmission burst from serving gNB, [PDCCH or GC-PDCCH] payload includes CELL_ID, MNC and system identification code in addition to information regarding COT structure including length of the COT.

4. Conclusion
In this contribution, we discussed on the DL signals and channels for NR-U, including PDSCH transmission at the beginning of DL transmission burst and initial signal for detection of COT. Based on the discussion, we made following proposals and observation.
Proposal 1: PDSCH(s) as in Rel-15 NR is transmitted even in the partial slot such as first slot in the DL transmission burst.
Observation 1: For the purpose of serving gNB’s transmission burst detection, any additional preamble transmitted at the beginning of the COT is unnecessary.
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