Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #98	R2-1704092
Hangzhou, China, 15th-19th May 2017

Source:	Ericsson
Title:	Reading SSB time index from PBCH
Agenda Item:	10.4.1.4
Document for:	Discussion and Decision
Introduction
3GPP RAN1 #88bis meeting made the following agreements about the NR-SS design:Agreements:
· SS burst set periodicity default value for initial cell selection: 20/20 msec
· Note that RAN1 assumes that RAN4 will investigate requirements
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)
· PBCH phase reference: DMRS
· PBCH TTI: 80 msec




Related agreements from RAN2#97bis:
Agreements
1	In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report.
2	UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block. 
FFS whether it is needed for all events. 
FFS how the UE can choose the best beams. 
FFS whether quality of the beams are also reported
FFS whether the same applies for CSI-RS
[bookmark: _GoBack]In this contribution, we discuss necessity of reading PBCH for making RRM measurements.	
Background
It has been agreed that NR-PBCH TTI is 80ms and the default SS burst set periodicity is 20ms. The SS burst set is composed by a number of SS blocks that consist of NR-PSS/NR-SSS and PBCH. RAN1 has agreed that there will be nominal SSBs that is the possible location of a SSB and that the number and positions of the nominally transmitted SS blocks in an SS burst set is predefined. The SSB actually transmitted in a nominal SSB needs to be indicated to the UE. There is a RAN1 agreement to use PBCH for indicating SSB unless an issue is found in RAN2. Figure 1. illustrates how to indicate the SSB time index in PBCH: 
[image: ]
Figure 1 Illustration of mapping to SS blocks within NR-PBCH TTI
The NR-PBCH payload from the high layer would be available and not change in the 80ms TTI, which means the 8 radio frames share the same SFN information bits, like 8 bits in the LTE PBCH payload to indicate every 4 radio frames. The payload bits would be firstly attached with the CRC bits, followed by a channel coding. The coded bits would be scrambled by a sequence generated by the radio frame number or the offset of the SS burst set. Note that in each NR-PBCH TTI, there are by default four SS burst sets with ever two radio frames. In each SS burst set, the SS block time index would be indicated and mapped to the corresponding SS block. Each SSB is beamformed to represent one SSB beam which means UE might not be able to find all SSBs transmitted but only those that have beam in a favourable direction. When UE catches a NR-PSS/NR-NSS and is able to read the PBCH therein, UE is able to read the SSB time index. In addition to knowing which beam is transmitted, UE finds also the frame timing. For example, UE is able to see SSB with time index 3 it knows the frame has started 3 subframes ago.  

[bookmark: _Toc481654358]The actual SSB transmitted within the nominal SSB needs to be indicated to the UE in order the UE find frame timing and to keep track which beam the transmitted SSB belongs to.
[bookmark: _Toc481654359]RAN1 agreed to use PBCH and assumes RAN2 will check against RAN2 requirements if there is any issue.
In LTE UE does not have to read PBCH for making RRM measurements as the use of two different SSS sequences every 10ms tells UE the frame timing. In NR, the frame structure is different due to a cell consisting of beams and having the synchronization signals per beam in a cell. For RRM measurements, the UE would need to read SSB time index at least once per cell as after reading one SSB time index, it can deduce from that frame timing and timins of other SSBs it is able to find.
RAN2 has also agreed that UE can include beam index in the measurement report. As PSS/SSS is carrying only cell ID and not beam index the least complex option is to read it from PBCH when needed. As the frame timing is received from the time index it seems inevitable that UE making RRM measurements or idle mode UE reads this from PBCH. 

[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc481654362][bookmark: _Toc481654399][bookmark: _Toc481655076]Confirm from RAN2 perspective that SSB time index may be indicated by PBCH.
RAN2 has debated whether UE needs to read system information including PBCH and minimum required SI when making measurements from other cells on same or different frequency.  In case there would be CSI-RS cell or beam specific such that UE would make RRM measurements without dedicated assistance information, UE would need to read the CSI-RS configuration from SI. This is however considerably more complex than reading PBCH once per cell. 
[bookmark: _Toc481655077]UE is not mandated to read any other system informtion than beam time index from PBCH for making RRM measurements.


Conclusions
In this contribution, we discuss the requirements of connectivity services for drones and propose the following: 
[bookmark: _In-sequence_SDU_delivery] In section 2 we made the following observations:
Observation 1	The actual SSB transmitted within the nominal SSB needs to be indicated to the UE in order the UE find frame timing and to keep track which beam the transmitted SSB belongs to.
Observation 2	RAN1 agreed to use PBCH and assumes RAN2 will check against RAN2 requirements if there is any issue.

Based on the discussion in section 2 we propose the following:
Proposal 1	Confirm from RAN2 perspective that SSB time index may be indicated by PBCH.
Proposal 2	UE is not mandated to read any other system informtion than beam time index from PBCH for making RRM measurements.
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