Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting NR Ad-Hoc		R1-1700500
[bookmark: _GoBack]Spokane, USA, 16th – 20th January 2017

[bookmark: _Ref298777854]Agenda Item:	5.1.3.1
Source: 	LG Electronics
Title:		   Discussion on common signal considering fallback operation
Document for:	Discussion and decision
1. Introduction
In this contribution, we discuss on common signal considering fallback operations in NR system. According to different frequency bands, motivations of common signal and fallback operations for common signal are discussed in this contribution.

2. Discussion
In this section, we discuss on the motivations of common signal and fallback operations for common signal in NR system.

· Below 6GHz frequency band
In case of below 6GHz frequency band, common signal can be transmitted in predefined time/frequency region. For the specific, cell-common signal which is conveyed to all UEs can be transmitted and UE-group common signal which is conveyed to specific group of UEs also can be transmitted. 
In case of below 6GHz frequency band, there are a few possible cases where dynamic common signal is considered to be beneficial if adopted. Firstly, in case that different systems or different services are coexisted each other, network can dynamically provide blank/reserved resource information to UEs. For example, in case that NR system and LTE system are coexisted, NR system will be able to use the unoccupied resources from LTE system. In case dynamic resource sharing is considered where legacy PDCCH region of LTE may change, dynamic indication of NR resource or reserved resource of LTE can be considered. However, as we discuss in our companion contribution [1], overall we do not see a strong motivation to introduce a common signal to indicate blank resource which can be indicated semi-statically with dynamic rate matching or scheduling. Secondly, in case when DL/UL slot type changes dynamically, networks can provide UL/DL slot type information to UEs to assist UE measurements/tracking (e.g., CSI-RS measurements, RRM measurements etc.). For example, periodically configured RS such as tracking RS, CSI-RS or SRS may or may not be transmitted depending on the slot type. Also, for any semi-statically configured resource such as SPS or sidelink, to allow the flexibility of dynamic resource adaptation, it is also desirable to dynamically cancel semi-statically configured resource (e.g., cancel SPS PUSCH in case the network wants to utilize more downlink resources or cancel sidelink resources in case the network wants to utilize the resources for downlink/uplink). Another use case of a common signal is to indicate the control region size similar to PCFICH. Generally, we see possible use cases where a common signal could be beneficial. However, the design of a common channel considering dynamic blank/reserved resource and fallback cases should be carefully considered. For example, if a common signal/channel is transmitted, the resource needs to be semi-statically fixed in each slot where common signal is transmitted. This could be challenging when UE bandwidth and system bandwidth may be different and also blank resources are dynamically configured to support different services or to avoid LTE services. Also, it is generally strived to avoid “always on” signals to allow forward compatibility in NR. Thus, having a common signal in every slot may not be desirable. Then, periodic transmission of a common signal or aperiodic transmission of a common signal can be considered. In case of periodic transmission, instead of indicating dynamic information in each slot, the common signal may transmit information over a few slots such as DL/UL configuration win the period. When aperiodic transmission is considered, the behaviour of missing case needs to be clarified as the UE may not know whether the common signal has been transmitted or not.
Either periodic or aperiodic transmission of a common signal/channel, a default configuration is necessary which is applied when common signal is not detected. For example, if a common signal indicates DL/UL slot type, a fallback DL/UL configuration could be necessary. Basic idea of slot type indication can be similar to eIMTA reconfiguration DCI design where fallback configuration can be given in SIB. 
Proposal 1: If a common signal/channel is considered, periodic or aperiodic transmission is considered.

In terms of intended UEs for a common signal/channel, three alternatives can be considered (1) UEs which are scheduled in the slot or duration where the common signal/channel is applied, (2) all UEs in the cell, and (3) a group of UEs in the cell. 
If slot type indication is done for mainly measurement/tracking, it is generally necessary that the common signal/channel is intended for all UEs. However, due to potentially different bandwidth capabilities of different UEs, it may not be easily possible to have one common signal for all UEs in the cell. In this sense, a UE-group common signalling may be necessary where the signal is intended for the group of UEs. In case control region size is dynamically indicated, it would be intended mainly for UEs scheduled. 
Proposal 2: If a common signal/channel is considered, it is intended for a group of UEs. One example of a group is all UEs in the cell.

· Above 6GHz frequency band
In case of above 6GHz frequency band, indication of slot type would require potentially transmission to all beam directions supported by the cell. In this sense, if the signal is transmitted periodically/aperiodically, periodic/aperiodic beam sweeping region to all beam directions could be necessary. It however requires that CSI-RS transmission and RRM should be further clarified for multi-beam case before we can conclude whether slot type indication would be beneficial or not considering the potential overhead. Another potential motivation of a common signal which can be transmitted separately per beam direction is for indicating beam direction or control channel group. In multi-beam environment, it could be very inefficient a UE monitors control channel for all beam directions. Rather, a UE can be configured with one or a few beam directions where control channel can be transmitted for the UE. To minimize UE blind decoding, one approach is to transmit a common signal conveying beam information where a UE can skip blind decoding on the control channel if the beam is not intended for the UE.
Proposal 3: If a common signal/channel is considered for multi-beam case, assistance signalling to reduce UE blind decoding can be considered such as indication of beam direction.

3. Conclusion
In this contribution we presented our view on common signal considering fallback operations in NR system. We make the following proposals:
Proposal 1: If a common signal/channel is considered, periodic or aperiodic transmission is considered.
Proposal 2: If a common signal/channel is considered, it is intended for a group of UEs. One example of a group is all UEs in the cell.
Proposal 3: If a common signal/channel is considered for multi-beam case, assistance signalling to reduce UE blind decoding can be considered such as indication of beam direction.
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