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1 Introduction
One of the most crucial aspects for the first release of a new radio interface is the consideration of forward compatibility. The first release of LTE, for example, specified MBSFN subframes even though the MBMS feature itself was not specified until a later release. MBSFN subframes are broadcasted in the system information and are configured for all UEs of all LTE releases. They have proven a powerful tool for forward compatibility beyond the introduction of MBMS services. For example, MBSFN subframes have been used to create almost blank resources in Rel. 10 eICIC in a backward compatible manner. Notwithstanding, LTE has severe short-comings in regard to forward compatibility. For example, the NB-IoT inband design is much less efficient than the NB-IoT guard band or standalone design as NB-IoT signals and channels need to be rate matched around the LTE common signals and channels, cell-specific reference signals, legacy control channels and so forth. Some features, such as the New Carrier Type (NCT) in Rel. 12 may not even be feasible without breaking backward compatibility. 

In NR, utmost care thus needs to be taken with regard to forward compatibility. In fact, forward compatibility should not only be ensured for services we know will be supported by 5G—similar to the case of MBMS in LTE Release 8—even for services that are yet unknown the air interface should provision the necessary means to introduce them in future releases without significant impact on legacy operations. 

In addition to being able to multiplex new services in either the time or frequency domain into the NR frame structure, forward compatibility with respect to new reference signals ought to be considered. For example, LTE did not provision any means for the introduction of CSI-RS in LTE Rel. 10 without impacting performance of legacy decides. To this end, the following is proposed.
2 Further details on forward compatible resources in NR
In Release 11, a new transmission mode was introduced for LTE, namely, TM10. TM10 allows the eNB to signal in the “PDSCH RE Mapping and Quasi-Co-Location Indicator” (PQI) field of DCI format 2D the RE mapping pattern for the associated PDSCH. Two bits allow the eNB to choose from four parameter sets that are RRC configured. In particular, the RE mapping pattern for a given parameter set is implicitly derived from the following parameters:

· crs-PortsCount-r11. 
· crs-FreqShift-r11. 
· mbsfn-SubframeConfigList-r11.
· csi-RS-ConfigZPId-r11.
· pdsch-Start-r11.
· qcl-CSI-RS-ConfigNZPId-r11. 
· zeroTxPowerCSI-RS2-r12 (conditional)

A similar design (RRC based semi-static configuration and DCI based dynamic selection) can be applied to the NR system. Here, the parameter sets determining the NR PDSCH RE mapping pattern should contain the following parameters:

· NR CORESET configurations 

· NR CSI-RS configurations 

· NR PDSCH starting symbols

· NR PDSCH ending symbols 

In addition, forward compatibility should be considered especially in the first release of NR. In other words, the signalling mechanism for the PDSCH RE mapping pattern must be flexible enough to allow some of the REs to be used for other purposes in the future since NR may introduce new reference signals in future releases that may borrow some REs from the PDSCH of legacy NR UEs similar to the introduction of CSI-RS in LTE Release 10. To avoid significant performance penalty for legacy UEs, the NR PDSCH RE mapping indication should be able to accommodate any possible pattern, viz., we are proposing per RE signalling for NR. 

Per PRB RE-level granularity for the PDSCH RE mapping indication is also useful for multiplexing eMBB traffic with other services, applications, verticals and so forth. This includes those that are already known and proposed to be studied for NR (integrated backhaul, URLLC, sidelink, MBMS …) as well as hitherto unknown services and applications. 

In summary, we propose RAN1 to specify the following signaling mechanisms for dynamic indication of the PDSCH RE mapping behavior:

Proposal 1:
· Dynamic indication of the PDSCH RE mapping behavior is supported

· N bits in the DCI select one of 2N  RRC configured PDSCH RE mapping pattern

· FFS: value of N 

· RRC based PDSCH RE mapping pattern configuration, each PDSCH RE mapping patterns may include:

· The configuration of some RS/channels that PDSCH RE mapping should avoid, below are examples:

· NR CORESET configurations 

· NR CSI-RS configurations 

· NR PDSCH starting symbols

· NR PDSCH ending symbols 

· Optional information: Forward looking RE mapping

· A bitmap where each bit represent one RE. (e.g., 12 subcarrier x 14 OFDM symbols)
· The same PDSCH RE mapping pattern applies to all PRBs

· If included in the RRC signaling, this bitmap will overwrite the configuration from step-1
3 Conclusion

In this contribution, we discussed requirements and signaling mechanisms to ensure forward compatibility of the NR. The following is proposed:

Proposal 1:
· Dynamic indication of the PDSCH RE mapping behavior is supported

· N bits in the DCI select one of 2N  RRC configured PDSCH RE mapping pattern

· FFS: value of N 

· RRC based PDSCH RE mapping pattern configuration, each PDSCH RE mapping patterns may include:

· The configuration of some RS/channels that PDSCH RE mapping should avoid, below are examples:

· NR CORESET configurations 

· NR CSI-RS configurations 

· NR PDSCH starting symbols

· NR PDSCH ending symbols 

· Optional information: Forward looking RE mapping

· A bitmap where each bit represent one RE. (e.g., 12 subcarrier x 14 OFDM symbols)
· The same PDSCH RE mapping pattern applies to all PRBs

· If included in the RRC signaling, this bitmap will overwrite the configuration from step-1
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