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Background
The following was captured in Feature lead summary [1].
	Alternatives:
· Alt-1: Shift SSB(s) in time to the next transmission instance 
· Alt-2: Cyclically wrap the SSBs dropped due to LBT failure around to the end of the burst set transmission
· Alt-3: Network to flexibly position SSB index and indicate the timing information
· Alt-4: Fixed SSB positions but introduce additional indices (e.g., up to 16/64)
· Alt-5: Before the transmission of any SSB within the SSB burst set, the LBT is carried out for that SSB. If the LBT fails, the next LBT is carried out at the following half subframe for that SSB.
· Alt-6: multiple candidate SSB positions in SSB burst set
· Alt-7: Shift SSB(s) in time to the next transmission instance without extra time offset indication




Discussion
DRS composition
Rel-15 NR supports up to 6 ms SMTC window. Since NR-U DRS should be able to be used for measurement purpose, NR-U DRS should fit in 6 ms window length. On the other hand, the minimum periodicity for SS burst set is 5 ms. Thus, NR-U DRS length should be up to 5 ms.
Proposal 1:
· NR-U DRS window should be up to 6 ms
· SS/PBCH block periodicity in NR-U DRS can be configured as in Rel-15 NR
· NR-U DRS length is up to 5 ms
As indicated in [2], extending number of candidate SS/PBCH block positions within 5 ms are beneficial. One of the discussion point is how to set SS/PBCH block indices for the extended candidate SS/PBCH positions. In our view, the alternatives indicated in [2] can be summarized into two categories.
Cat.1) SS/PBCH block index mapping is fixed in half radio frame
Cat.2) SS/PBCH block index mapping is not fixed in half radio frame
Figure 1 shows an example of the two categories in 15 kHz SCS. In the example in figure 1, the green colored one indicates transmitted SS/PBCH blocks according to LBT outcome. In Cat.1, SS/PBCH block index #0 is the first SS/PBCH block candidate in a half radio frame. On the other hand, in Cat.2, SS/PBCH block index #0 can be mapped to any SS/PBCH block based on the gNB decision (e.g. LBT outcome).
Indexing in Cat.1 may be called as effective SS/PBCH block index Leff. The effective SS/PBCH block can be derived by actual SS/PBCH block index L (e.g. Leff = mod(L, 8)). Cat.1 is beneficial at least in terms of rate matching since an SS/PBCH block index is fixed in half radio frame, and thus, the UE can rate match around actually transmitted SS/PBCH blocks as in NR Rel-15 rate matching mechanism (with ssbPositionInBurst in SIB1/ServingCellConfigCommon).
If Cat.2 is adopted, the UE cannot identify which resources are actual candidate resource for the SS/PBCH block transmission. With Cat.2, the UE should rate match around all the SS/PBCH block candidate positions. However, this solution reduces resource efficiency since we are now discussing to extend maximum number of SS/PBCH block candidate positions.
Considering the balance between standardization efforts to define a new frame timing acquisition and resource efficiency, we propose going with Cat.1.
Proposal 2:
· SS/PBCH block index is fixed in half radio frame
· The UE identifies the timing (including slot index in a half radio frame, and OFDM symbol index in a slot) by SS/PBCH block index
· The value range of SS/PBCH block index signaled by [PBCH, and/or PBCH DMRS] is from 0 to (the number of SS/PBCH block candidate positions in a half radio frame – 1)
· Some of the SS/PBCH blocks with different SS/PBCH block index can have the same large-scale property (i.e. same QCL assumption)
· FFS details
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Figure 1: An example of the two alternatives in 15 kHz SCS
Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· NR-U DRS window should be up to 6 ms
· SS/PBCH block periodicity in NR-U DRS can be configured as in Rel-15 NR
· NR-U DRS length is up to 5 ms
Proposal 2:
· SS/PBCH block index is fixed in half radio frame
· The UE identifies the timing (including slot index in a half radio frame, and OFDM symbol index in a slot) by SS/PBCH block index
· The value range of SS/PBCH block index signaled by [PBCH, and/or PBCH DMRS] is from 0 to (the number of SS/PBCH block candidate positions in a half radio frame – 1)
· Some of the SS/PBCH blocks with different SS/PBCH block index can have the same large-scale property (i.e. same QCL assumption)
· FFS details
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