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1. Introduction
[bookmark: Source][bookmark: _Ref228947482]In NR Adhoc#3 meeting, using 1 bit NR-PBCH payload to indicate half-frame timing was discussed. Using the time location of SS/PBCH block to indicate half-frame timing is considered as well in [1]:
Proposals: 
· For 5 ms SS/PBCH block periodicity
· The half-frame is indicated by an explicit bit in the NR-PBCH payload
·  For 10 ms and higher SS/PBCH block periodicity
· The SS/PBCH blocks are transmitted in the first half-frame of a frame 
· FFS: Use of half-frame bit in PBCH
Continue discussion next meeting
In NR, all SSBs of a given SS/PBCH periodicity are confined in a 5ms window. The time location of this SS window would have impact on the SS detection, RRM measurements and PBCH payload. In this contribution, we’d like to share our view on using time location of the 5ms SSB window to indicate half-frame timing.
2. Discussion
In NR, the time location of the 5ms SS window could be configurable. But it is not necessary to provide flexibility of its location in a radio frame. Rather, fixed SS locations in a frame will have many-fold benefits.
1. Performance of SS detection
In LTE, the location of PSS and SSS is fixed for either frame type 1 or frame type 2. Similarly, the time location of the SS window in a frame also should be fixed in NR. In synchronous network, it will result SS collision among neighboring cells. But PSS/SSS sequences are well designed with near orthogonal cross correlation properties. It means synchronization detection performance can be guaranteed even in the case of the collisions among SS symbols, whereas synchronization detection performance cannot be so well guaranteed for the collisions between SS symbols and data symbols. 
2. SMTC configuration
In NR, a single measurement window duration is configured for all RRM measurement cases on a single carrier frequency [2]. Fixed SS window location would simplify SMTC configurations for measurements, as discussed in our companion contribution [3]
3. PBCH payload
In order to simplify the allocation of control symbols and the allocation of data symbols, the SS window should not cross the boundary between two half frames. A straightforward way is that the SS window is either entirely located in the first half frame or in the second half frame. We prefer taking the first half frame as the location of a SS window. It is because a UE can utilize the SSB to estimate some useful information which is helpful for the signal processing of the symbols after the SS window, such as timing information, frequency offset information, AGC information and so on. 
Therefore, time location of the SS window should be fixed to the first half frame, except for the case of SS periodicity being equal to 5ms.
Proposal #1: The location of a 5ms SS window is fixed to be either in the first half-frame or second half-frame in a radio frame. Except for the case of 5ms SS periodicity, the SS window is located only in the first half-frame.
Consequently, 1-bit indication of the half frame timing to a UE in NR-PBCH is necessary for 5ms SS periodicity, but not necessary for other cases.
Proposal #2: 1 bit half-frame timing indication is needed for 5ms SS/PBCH periodicity, and half frame timing is indicated by the time location of SS window for 10ms and higher values of SS/PBCH periodicity. 
3. Conclusions
In this contribution, using time location of the 5ms SSB window to indicate half-frame timing is discussed and we have following proposals:
Proposal #1: The location of a 5ms SS window is fixed to be either in the first half-frame or second half-frame in a radio frame. Except for the case of 5ms SS periodicity, the SS window is located only in the first half frame.
Proposal #2: 1 bit half frame timing indication is needed for 5ms SS/PBCH periodicity, and half frame timing is indicated by the time location of SS window for 10ms and higher values of SS/PBCH periodicity. 
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