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[bookmark: _Ref471367327]Introduction
[bookmark: _Hlk489610441]In LS R1-1715372, RAN4 made the following request to RAN1: 
1. Overall Description:
RAN4 discussed extensively the channel raster and the sync channel raster for NR in the last few meetings. In the discussion it was identified that a “floating sync”(see Annex for description) design would enable a finer channel raster granularity, a sync channel raster with minimum number of entries and possibly better spectrum utilization. RAN4 made some tentative agreements on the channel raster [1] that require the “floating sync” in NR.

3. Actions:
RAN4 respectfully asks RAN1 to enable “floating sync” operation in NR subject to feasibility. If this design is not feasible, RAN4 should be informed because this will impact the ongoing channel raster and sync raster design.


[bookmark: _GoBack]In this contribution, we discuss the implementation of “floating sync” in RAN1. 
[bookmark: _Ref178064866]Discussion
In the “floating sync”, as shown in Figure 1, the position of the synchronization signals in the frequency domain is fixed to the synchronization channel raster, but the synchronization signals are only subcarrier aligned with the RB structure of the carrier:
· Sync block is not RB aligned with the data RBs in the channel as shown in the Figure
· There is an arbitrary offset between the edge of the sync block RBs and the edge of the data RBs in the channel, this offset can be up to 11 REs
· Enables multiple channels that are subcarrier grid aligned but not RB grid aligned to use the same sync block location
· Different channels that are offset by up to 11REs in frequency can re-use the same sync block frequency location
From RAN1’s perspective, the question is at what point during the initial access process, the signals/channels become RB aligned and how the UE will find the offset between the synchronization signal and the RB grid of the carrier. The alternatives are either that the network at some point signals the UE the offset or the UE blindly tries the 11 positions to find the offset. The drawbacks of the two being the overhead from signalling(4 bits) and added complexity from blind detection, respectively.
[image: ]
[bookmark: _Ref492891152]Figure 1 Floating sync
The alignment of the initial access channels can be different can be done for different channels:
1. PSS and SSS are not aligned with RB grid, but PBCH and RMSI are aligned with RB grid. Introducing additional signalling in the PSS and SSS for the offset would require revisiting the design of these signals and is not desirable at this time. Therefore, blind detection is the only option and the UE would try decoding the PBCH for the different offsets.
2. PSS and SSS and PBCH not aligned with the RB grid, but RMSI is aligned with the RB grid. In this case the offset can be signalled in the PBCH or the UE must blindly detect the RMSI with different offsets.
3. Neither PSS and SSS, PBCH and RMSI are on the RB grid. The offset can then be signalled in the RMSI. The advantage is potentially that bits in the RMSI are “cheaper” to transmit than in the PBCH, but creates misalignment between PDSCH for unicast and PDSCH for data which is not desired.
As stated above, it comes down to UE complexity vs signaling. Based on the short discussion above, the two realistic alternatives are: 
1. [bookmark: _Hlk492954404]PSS and SSS not aligned with RB grid with UE blind detection of the RB-aligned PBCH for different offsets, or
2. PSS, SSS and PBCH not aligned with RB grid with signaling of the offset in the PBCH
RAN1 should pick one of these two alternatives:
[bookmark: _Toc492954623]For “floating sync” support, RAN1 should pick either 1) PSS and SSS not aligned with RB grid with UE blind detection of the RB-aligned PBCH for different offsets, or (2) PSS, SSS and PBCH not aligned with RB grid with signaling of the offset in the PBCH
[bookmark: _Toc468450825]Conclusion
In this contribution we discussed the floating sync and have the following proposal:
Proposal 1	For “floating sync” support, RAN1 should pick either 1) PSS and SSS not aligned with RB grid with UE blind detection of the RB-aligned PBCH for different offsets, or (2) PSS, SSS and PBCH not aligned with RB grid with signaling of the offset in the PBCH

[bookmark: _In-sequence_SDU_delivery]References
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