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1. Introduction

Now that it is expected that NR will be designed with a phased approach, forward compatibility is an important aspect to consider investigation/study of NR [1]. Followings are the agreements on the forward compatibility of NR in RAN1 #84bis;

	Agreements:

· Phase 1 and later phases of NR should be designed with the following principles to ensure forward compatibility and compatibility of different features:
· Strive for
· Maximizing the amount of time and freq. resources that can be flexibly utilized or that can be left blanked without causing backward compatibility issues in the future 
· Blank resources can be used for future use
· Minimizing transmission of always-on signals
· Confining signals and channels for physical layer functionalities (signals, channels, signaling) within a configurable/allocable time/freq. resource


Based on the above agreements, this document discusses on design considerations to support the forward compatibility of NR. 
2. Forward compatibility support design
· Minimizing (semi-)static configured signal/channels

As agreed in last meeting, RAN1 agreed to strive for minimizing transmission of always-on signals for NR design like CRS in LTE system. In addition, semi-statically configured signals should also be minimized to ensure forward compatibility in terms of flexible resource utilization, and this may mean most of signals/channels are preferably configured aperiodically in the NR. Conventionally, CSI-RS, PUCCH with periodic CSI reports, SRS and etc. are semi-statically configured with certain periodicity in LTE system, however they should be configured/transmitted aperiodically in NR.  On the other hand, it may not be possible to completely remove all of the (semi-) statically configured signals/channels, in particular, for the signals/channels related to initial access and possibly RS for RRM measurement. Hence, at least, synchronization signal, system information in the very initial access state and RS for RRM measurement may need to be (semi-) statically and periodically transmitted. In addition, resources for random access can also be configured periodically. 
Proposal 1: NR design should minimize (semi-)statically configured signal/channels but synchronization signals, system information in the very initial access state, and possibly RS for RRM measurement may be (semi-) statically and periodically transmitted. 

· Flexible and dynamic TDD operation
In order to ensure forward compatibility, flexible and dynamic TDD operation is also one of the essential features, which enables dynamic DL/UL switching and does not block any new service defined in later phase. On the other hand, having full flexibility of DL/UL switching in TDD system is not always desirable choice from system or UE perspective due to the cross link (DL to UL or UL to DL) interference among UEs and among cells. Therefore, we should have a solution to provide flexible and dynamic TDD cooperated with ICIC and we propose subframe group based TDD operation for further study proposed in our companion document[2]. While keeping flexibility of DL/UL configuration for TDD, we should consider static DL or UL subframe for periodically transmitted signals/channels as mentioned above. 
Proposal 2: Flexible and dynamic TDD operation should be enabled in consideration of ICIC in NR. 

· Flexible HARQ timing 

Flexible HARQ timing for both DL and UL should be designed in order not to make any restriction on the flexible and dynamic DL/UL configuration due to fixed HARQ timing. For example, it can be considered that HARQ timing from DL data reception to HARQ-ACK transmission can be indicated via DL grant, and HARQ timing from UL grant reception to UL data transmission can be provided in the UL grant with consideration of UE processing (e.g. data decoding/encoding) capability and DL/UL configuration for TDD operation. On the other hand, one may argue that HARQ-ACK timing for a given subframe should be confined in the scheduled subframe, i.e. self-contained subframe. However, this aspect should be carefully investigated whether UE is able to decode DL data and encode corresponding HARQ-ACK within limited time, which should be studied in terms of UE processing capability while satisfying latency requirements. 
Proposal 3: Flexible HARQ timing for both DL and UL should be designed in consideration of UE processing capability and latency requirements of NR.

3. Conclusions

In this contribution, we discussed considerations for forward compatible design of NR system and we propose for forward compatibility as follows:

Proposal 1: NR design should minimize (semi-)statically configured signal/channels but synchronization signals and system information in the very initial access state may be (semi-) statically and periodically transmitted. 

Proposal 2: Flexible and dynamic TDD operation should be enabled in consideration of ICI in NR. 

Proposal 3: Flexible HARQ timing for both DL and UL should be designed in consideration of UE processing capability and latency requirements of NR.
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