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Introduction 
In RAN#75, the WI for new Radio (NR) access technology was approved [1]. The NR WID contains several candidate bands both within frequency ranges below 6 GHz and also mm-wave frequencies. During the course of WI, additional bands can be added for NR first release. In addition, a list of dual connectivity band combinations is also included
In this paper, we discuss a few general considerations for NR WI to ensure that the accelerated finalization of first release of NR is achieved in a timely manner.
Other contributions are more detailed on BS, UE and RRM requirements while this paper cover the general aspects affecting both BS and UE.
Discussion of WID content
As the work item should specify the NR functionalities for enhanced mobile broadband (eMBB) and ultra-reliable low-latency-communication (URLLC) among many other features, many areas that RAN4 is affected are described in [1]:

-	Mechanisms to ensure forward compatibility to support, at least, the use cases and requirements defined in TR 38.913 [RAN1, RAN2, RAN3, RAN4];
-	NR-LTE co-existence mechanisms [RAN1, RAN2, RAN4];
-	Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier, and identify and specify at least one NR band/LTE-NR band combination for this operation.
-	Minimize impact to NR physical layer design to enable this co-existence.
-	No impact to the ability of legacy LTE devices to operate on the LTE carrier co-existing with NR
-	No implication that UE has to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier
-	Support of ultra-reliable part of URLLC [RAN1, RAN2, RAN4]
-	Identify techniques to meet the URLLC requirements set forth by [TR38.913] starting after RAN#76 
-	Conduct corresponding URLLC specific normative work after RAN#78 for the selected techniques
-	Definitions of UE categories / capabilities, with the aim to minimize the number of categories [RAN1, RAN2, RAN4];
-	Radio interface protocol architecture and procedures [RAN2]:
-	Control and user plane protocol architecture as recommended in TR 38.804.
-	Defining the UE state machine and transitions including RRC_IDLE, RRC_CONNECTED and RRC_INACTIVE in accordance with their characteristics as described in sub-clause 5.5.2 of TR 38.804:
-	UL and DL data transfer in RRC_INACTIVE might be studied only if all of the other objectives have been completed and time is permitted.
-	
-	Dual Connectivity between E-UTRA and NR, for which the priority is where E-UTRA is the master and the second priority is where NR is the master, and Dual Connectivity within NR, including:
-	Identify band combinations and corresponding requirements [RAN4].
-	Carrier Aggregation within NR, for which the priority is the functionality of PSCell and SCell [RAN1, RAN2, RAN4];
-	NR parts of inter-RAT mobility between NR and E-UTRA [RAN2, RAN3, RAN4, RAN1];
-	The following specifications including frequency bands/their DC(Dual Connectivity between E-UTRA and NR)/CA(Carrier Aggregation within NR) combinations and Layer 1/2 specifications [RAN4].
-	Targeted frequency bands and their DC/CA combinations and associated requirements. Note that they are summarized in the enclosed document.
·    Base station radio transmission and reception
· Conducted and/or OTA RF requirements for below 6GHz
· Note: Conducted and/or OTA RF requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RF requirements for above 24GHz.
· EMC requirements
·    UE radio transmission and reception
· Both Non-stand alone and Stand-alone operation are included
· Conducted RF requirements for below 6GHz
· Note: Conducted and/or OTA RF requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RF requirements for above 24GHz
· EMC requirements
·    Radio Resource Management
· Conducted RRM requirements for below 6GHz 
· Note: Conducted and/or OTA RRM requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RRM requirements for above 24GHz
· Requirements for Non-Stand-alone operation
· Requirements related to following procedures are not included.
· Idle mode mobility 
· Requirements for Stand-alone operation
· OTA test aspect affecting UE RF, BS RF and RRM core requirements
There are many areas that RAN4 including RRM is highly influenced and affected but not explicitly mentioned in the WID such as (extract from WID):
According to the outcome of the study item, the NR should specify the followings [TR38.912]:
-	Physical layer aspects including [RAN1]:
-	Channel coding and modulation;
-	Physical layer channels for control and data based on associated waveform,  numerologies and frame structure in line with the conclusions of the study item, including mini-slot design;
-	Synchronization and broadcast channels/signals related to initial access and mobility and channel/signals related to random access, including multi-beam support;
-	Downlink and uplink functionality related to multi-antenna transmission/reception enabling closed loop and open/semi-open loop transmissions, beam management, interference measurement, Type I codebook-based CSI acquisition and Type II CSI acquisition as well as CSI acquisition for reciprocity-based operation, the associated reference signal designs, and related quasi-colocation assumptions.
-	Physical layer procedure(s) including [RAN1, RAN2]:
-	Procedures related to initial access, paging, and mobility;
-	Scheduling /HARQ mechanisms.
Essential aspects for early RAN4 consideration
Considering the accelerated time plan for NR, some important aspects and principles to consider in RAN4 work are as follows:
· Permutations of parameters:  Given the discussed numerologies and also multiple numerologies, RAN4 faces a potentially unmanageable multiplicative increase in number of permutations. Early and continuous work during the WI phase is necessary to focus on useful subsets of requirements and thus keep the number of permutations to a reasonable level. This does not only relate to the work on core specifications but also conformance and testing where excessive number of permutations and testing also should be avoided.
· Single- and Multi-RAT specs: On BS side as the candidate bands in the WID are covering more or less the full range below 6 GHz and many existing bands where LTE/NR co-existence could apply, 3 sets of specifications need to be finalized during the first release of NR i.e. NR single RAT specifications (38.104), NR in the MSR specification (37.104) and NR in AAS specification (37.105) to facilitate the NR migration in the existing band based on multi-standard BS platforms.
· Choice of SCS and BW options: Supported sub-carrier spacing and NR bandwidth options per band depend on foreseen usage scenarios. In the light of spectrum utilization and multiple numerologies and also the LTE/NR co-existence, careful considerations are necessary to ensure not only improved spectrum utilization but also spectrum efficiency as well as flexibility is supported. 
· Requirement coverage: OTA requirements and testing are an obvious necessity for mm-wave frequency bands and even possibly lower frequencies (e.g. between 6 and 24 GHz). Although not always necessary, OTA requirements also need to be developed for below 6GHz to facilitate efficient implementation of large array BS. For mm wave, given the complexity of OTA testing and the time constrains for first release of NR, careful consideration on “requirement coverage” should be made to reduce the number of requirements to only essential requirements. As an example the transmit intermodulation with interferer level of 30 dB below wanted signal (for sub-6 GHz) is not useful for mm-wave frequencies because isolation is significantly higher (see figure 1) making the requirement obsolete as this not pose any stress on the implementation, Thus the TX intermodulation requirement should be excluded in the specification for mm-wave frequency bands. Similar re-visit of co-location requirements would be required not only due to significantly higher isolation but also the complexity of testing.
[image: ]
Figure 1	Element isolation for 30 GHz antenna and 10 cm separation (blue)
· [bookmark: _GoBack]Scope of demodulation and RRM testing: The OTA demodulation and RRM requirements and testing has already been under discussion during the SI when mm-wave frequency ranges is concerned. Testing of such requirements is likely to be highly complex and potentially infeasible for complex cases. Since OTA RRM & demodulation requirements and tests are more complex compared to conducted demodulation and RRM requirements and tests, careful consideration is needed to ensure that only the most relevant requirements are included to be able to finalize the WI in a timely manner so “requirement coverage” is also an essential aspect to consider in this regard. 
· Use of example bands: In all previous generations, example bands were used to conclude on requirement definitions, metrics and levels and once the basic requirements were available, the adaptation to many other bands were done. NR WI could also benefit from the focus on example band and example band combination and inclusion on full set once the plain vanilla NR requirements are being crystalized.
· IMT parameters for ITU-R: In addition to re-use of existing requirements and e-AAS work and requirements, the work done in relation to ITU-R response should be in as much as possible re-used to save time and avoid unnecessary double work.
There are certainly more considerations than the ones stated above and thus, we encourage RAN4 to discuss and agree upon the aspects described above as these considerations are necessary to conclude the first release of NR.
Conclusion
In this paper, a brief overview NR WID affecting the RAN4 was presented. Due to accelerated time plan for NR, several general principles such as requirement coverage, permutation reduction, hybrid requirements are proposed as follows to ensure that the requirement and testing permutations for NR is kept to a reasonable level.
PROPOSAL:  It is proposed that RAN4 in an early phase discuss and agree upon the following essential aspects for the first release of NR:
1. Keeping permutation of parameters on a reasonable level.
2. Managing Single- and Multi-RAT specs for NR.
3. Choice of SCS and BW options.
4. Keeping Requirement coverage to essential requirements, in particular for OTA.
5. Keeping Scope of demodulation and RRM testing to the most relevant requirements.
6. Use of example bands to develop initial specifications
7. Re-use of work on IMT parameters for ITU-R
We thus encourage RAN4 to discuss and agree on the aspects above as these considerations are necessary to conclude the first release of NR since these aspects not only are common between UE and BS but also are of high importance when requirements are being defined.
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