Page 1
3GPP TSG-RAN WG1 #87                                                                                    R1-1612040 
14th – 18th November 2016
Reno, USA

[bookmark: Source]Agenda item:	7.1.2.6
Source: 	Qualcomm Incorporated
Title: 	DL based mobility DL channels
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
Downlink based mobility has been in use for the cellular wireless systems for a few decades. In principle, a cell sends a cell specific reference signal (e.g., CPICH in UMTS or CRS in LTE), and UE performs cell search and measurement. More specifically, when UE is in an idle state, it performs serving cell measurement and cell reselection if required. On the other hand, when UE is in a connected state, it performs cell measurements and sends measurement report to the network if triggered. 
It is expected that DL based mobility will still be one of options for NR. Especially we expect that DL based mobility is the mode used when UE is in idle state. For RRC connected state (both active and inactive), UL and DL based mobility can be appropriately configured depending on deployment scenario. This contribution focuses on design aspects of DL physical channels in supporting the downlink based mobility.
Physical Downlink Channel for Downlink based Mobility
For the proposal on overall mobility procedure for NR, see [1].
Synchronization signals
The cell or transmit/receive point (TRP) periodically transmits synchronization signals to support time and frequency synchronization and physical cell ID detection. Note that DL based mobility assumes the mobility based on cell specific signals similar to LTE. Hence, requirements of the synchronization signals should include
· Support cell ID detection well as timing/frequency synchronization when downlink based mobility is deployed.

It is proposed to have similar PSS/SSS structure to LTE. In other words,
· PSS-C: Cell-specific Primary Synchronization Signal
· Time and frequency synchronization, symbol timing detection
· Zadoff-Chu sequence with a careful choice of sequence roots to avoid sequence collision in LTE
· SSS-C: Cell-specific Secondary Synchronization Signal
· Frame timing and cell ID (PCI) detection
· M-sequence due to its fast M-sequence transform
· Long sequence design instead of short sequence/code design in LTE

Proposal 1: Introduce cell-specific synchronization signals (PSS-C/SSS-C) to support downlink based mobility.
Broadcasting channel
Similar to LTE, it is expected to have master information block (MIB) transmission via PBCH. PBCH location can be defined relatively from synchronization signals. PBCH should be cell specific.
[bookmark: _GoBack]Proposal 2: Introduce cell-specific Physical Broadcast Channel (PBCH-C) to support downlink based mobility.
Measurement Reference Signal for cell (MRS-C)
Unlike LTE, it is expected that always ON cell-specific RS may not exist for NR. Therefore, there is a need to introduce reference signals for RRM purpose. It is proposed to introduce cell-specific Measurement Reference Signal (MRS-C) to support DL based mobility. MRS-C could be anchored with PSS-C/SSS-C/PBCH-C. MRS-C may be also used for demodulation of PBCH-C. SSS-C based PBCH-C demodulation is also an option and further study is needed to conclude for demodulation RS for PBCH-C.
Proposal 3: Introduce cell-specific Measurement Reference Signal (MRS-C) to support downlink based mobility.
Conclusions
This contribution has discussed DL physical channels to support DL based mobility. The following proposals have been made:
Proposal 1: Introduce cell-specific synchronization signals (PSS-C/SSS-C) to support downlink based mobility.
Proposal 2: Introduce cell-specific Physical Broadcast Channel (PBCH-C) to support downlink based mobility.
Proposal 3: Introduce cell-specific Measurement Reference Signal (MRS-C) to support downlink based mobility.
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