3GPP TSG RAN WG1 Meeting #88                          R1-1702467
Athens, Greece 13th - 17th February 2017

Agenda Item:
8.1.2.4.6
Source: 
LG Electronics

Title: 
Discussion on Time/Frequency tracking
Document for:
Discussion
1. Introduction
In RAN1 NR Ad-Hoc meeting [1], we discussed on fine time/frequency tracking as below:

	Agreements:

· For fine time/frequency tracking, consider

· The required RE resource/patterns

· E.g. CSI-RS, RS for mobility (if adopted, may be CSI-RS or other RSs), DM-RS for broadcast/unicast/control (if introduced), PT-RS, a dedicated RS (if required), etc.

· Other RSs are not precluded

· The required periodicity and the corresponding configurations

· Tracking performance


In this contribution, we discuss further the required RE resource/pattern for fine tracking in NR.
2. Discussion
RE source/pattern for fine tracking for initial access procedure and IDLE state
For NR system design, it is strive to minimize always-on signal transmission. For example, CRS which is periodically transmitted at wide band is not introduced in NR. As a result, NR is hard to operate fine time/frequency tracking using CRS type reference signal. However, in initial access procedure, frequency offset compensation should be operated at least before PDCCH decoding and PRACH transmission. Therefore, we need to discuss on favourable RE resource/pattern for fine time/tracking in initial access procedure.
For a tracking RS, signal/channel which is periodically transmitted and repeated within a time duration is favourable. In NR system, at least PSS/SSS and PBCH within SS block are periodically transmitted for initial access procedure. UE acquires time-frequency synchronization using PSS/SSS and then UE decodes PBCH to acquire system information of the detected cell. In realistic scenarios, there can be residual frequency offset after PSS/SSS detection. Due to the residual frequency offset, data demodulation performance for PBCH and/or PDCCH could be degraded. Therefore, before decoding PBCH and/or PDCCH, frequency offset compensation should be done a-priori by means of tracking RS. Repeated OFDM symbols for PBCH could be considered as a tracking RS if at least two OFDM symbols are occupied for PBCH. Also, self-contained DMRS for PBCH demodulation can be possible to operate for fine frequency tracking. As other option, we can consider RS for mobility (if defined).

Proposal 1: For fine time/frequency tracking in initial access procedure and IDLE state, NR can consider following options.
· Option 1: Repeated OFDM symbols for PBCH transmission
· Option 2: Self-contained DMRS for PBCH demodulation
· Option 3: RS for mobility (if defined)
RE source/pattern for fine tracking for CONNECTED state
If time/frequency tracking value estimated from the RS in IDLE state is not sufficient to use for data demodulation in CONNECTED state, other reference signal for fine time/frequency tracking could be necessity. For connected state UE, specific resource for fine time/frequency tracking can be configured from network. As a candidate resource for fine tracking, CSI-RS can be considered similar with LTE-A system, and PT-RS newly defined in NR system can be operated for fine frequency tracking. 
Observation 1: For fine tracking in CONNECTED state, CSI-RS can be considered similar with LTE-A system, and PT-RS newly defined in NR system can be operated for fine frequency tracking.
3. Conclusion
In this contribution, we discussed further the required RE resource/pattern for fine time/frequency tracking in NR. From the discussion, we propose as follow:

Proposal 1: For fine time/frequency tracking in initial access procedure and IDLE state, NR can consider following options.
· Option 1: Repeated OFDM symbols for PBCH transmission
· Option 2: Self-contained DMRS for PBCH demodulation
· Option 3: RS for mobility (if defined)
Observation 1: For fine tracking in CONNECTED state, CSI-RS can be considered similar with LTE-A system, and PT-RS newly defined in NR system can be operated for fine frequency tracking.
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