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1 Introduction

RAN#72 agreed the NR work plan where both standalone and non-standalone operation of NR will be supported in NR phase 1 with an accelerated phase for the common aspects of Standalone/Non-standalone L1/L2 stage 3, and principles of Standalone-specific components to be completed in December 2017 [1]
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[2]. The accelerated phase intends to complete the design of non-standalone NR (options 3/3A of section 7.1 of TR38.801), which is assisted by a LTE carrier as the control plane anchor. Both eMBB and URLLC (at least some use cases for URLLC) should be supported in NR phase 1. Spectrum below and above 6GHz should be both supported in NR phase 1. The details of updated work plan are shown below [2].
	· Target functional requirements impacting L1 design should be available by WID approval (March/2017)

· Potential addition and/or removal of target functional requirements may be undertaken in subsequent TSG meetings as per normal process

· L1/L2 NR aspects:

· Common aspects of Standalone/Non-standalone L1/L2 stage 3, and principles of Standalone-specific components( completion target Dec/2017 – see box 3 on timeplan

· Standalone specific L1/L2 stage 3 ( completion target March/2018

· Higher Layers NR aspects:

· Non-Standalone higher layers completion target to be defined at RAN#75
· Standalone higher layers completion target June/2018. 


In theory, the approved WID (March/2017) for NR will list the functional requirements impacting L1 design, which should be divided into common aspects of Standalone/Non-Standalone (target Dec/2017) and Standalone specific L1/L2 aspects (target March/2018). This contribution investigates initial access, data and control channels for Standalone/Non-Standalone NR in phase 1. It is preferable to have a common design for non-standalone and standalone NR carrier in phase 1, in order to avoid multiple designs. 
2 NSA and SA in NR phase 1
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Figure 1 NR timeline
The NR timeline is shown in Figure 1. In NR phase 1, NSA NR and SA NR need to be completed at the accelerated point (2017.12) and the end point (2018.6), respectively. 
2.1 Initial access 

The L1 components of initial access include DL sync signal design, RS for RRM measurement, PBCH design, and RACH procedure. In addition, considering higher frequency bands, beamforming based initial access needs to be supported for each of the above initial access components.

DL sync signal and RS for RRM measurement are needed for NSA NR carriers, for the purpose of time-frequency synchronization and serving cell management, given that the NSA NR carrier and the LTE anchor carrier can be in different frequency bands. The periodicity of DL sync and RS for RRM measurement on a NSA NR carrier can be larger than that on a SA NR carrier, which reduces the overhead of DL sync signal and RS for RRM measurement and also reduces the portion of fixed resources for DL transmissions. It is preferable that the DL sync signal and RS (i.e. the sequence, RE mapping etc.) should be common to NSA and SA NR. Therefore, even if the periodicity of DL sync signal may be different for NSA and SA NR carriers, it is still a common design for NSA and SA NR carriers.
It is also preferable to support RACH procedure on NSA NR carriers, allowing more flexible deployment choices (e.g. the NSA NR carrier does not need to be co-located with the LTE anchor carrier). The PRACH design should be common to both NSA and SA NR.
It is commonly understood that PBCH and paging are not necessary for NSA NR given that the NSA NR carrier does not need to support RRC IDLE UEs. The PBCH design, however, may impact other design aspects of NR, e.g. DL RS and DL data. Design of paging may impact the L1 control channel. Therefore, early completion of PBCH and paging design during the accelerated phase is beneficial. 

Observation 1: DL sync, PRACH, and RRM RS should be common for NSA and SA NR carriers.
2.2 Data and control channels 

It is preferable to have a common design on data and control channels for eMBB on NSA and SA NR carriers, including multiple access scheme, channel coding, modulation, data channels, control channels, reference signals, and CSI feedback. 

Similarly, common design on data and control channels for URLLC on NSA and SA NR carriers is also preferable. Furthermore, in order to access a NSA NR carrier, a UE needs to support a feature similar to dual connectivity, i.e. the UE should be able to support multi-carrier operation. To support URLLC, it is not economical to require network to have at least two carriers and UEs supporting multi-carrier operation, which consequently limits the URLLC deployment choices. Thus, supporting URLLC using a SA NR carrier needs to be ensured. 
Considering the very different requirements and design targets for eMBB and URLLC, it is possible to have different designs for eMBB and URLLC in terms of multiple access scheme, channel coding, modulation, and control channel design. However, the design for URLLC can be equally applicable for eMBB if deemed beneficial. In this sense, a common design of eMBB and URLLC can be achieved.
Observation 2: Data and control channel design should be common for NSA and SA NR carriers.

3 Conclusions 
In this contribution, we provide our consideration on forward compatibility between non-standalone design and standalone design for NR. The following observations were made: 

Observation 1: DL sync, PRACH, and RRM RS should be common for NSA and SA NR carriers.

Observation 2: Data and control channel design should be common for NSA and SA NR carriers.
In conclusion, the following is proposed to be reported in a LS to RAN#75:
Proposal: All L1/L2 functionalities are common for the design of standalone and non-standalone NR, except for the design of NB-PBCH and paging for IDLE UEs.

· RAN1 recommends targeting early completion of the design of NB-PBCH and paging due to tight coupling with the basic design of L1 control and data/RS mapping in NR frame structure.
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