


[bookmark: _Hlk491845607][bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting #98-Bis-e														R4-2106467
Online, 12 – 21 April, 2021

Source:	Intel Corporation
Title:	On frequency definition on 52.6 – 71 GHz
Agenda item:	8.12.6
Document for:	Discussion
Background
In RAN#90-e, the definition and notations of the frequency range 52.6 – 71 GHz were discussed. Email discussion summarized as follows:
· Introduce FR3: Nokia, Charter Communications, Samsung, OPPO, InterDigital, Lenovo, Motorola Mobility, Qualcomm, Apple, Sony, AT&T (11)​
· Reuse FR2: CATT, Ericsson (2)​
· Leave it to RAN4 decision: Intel, FUTUREWEI, ZTE, LG Electronics, Huawei, HiSilicon (6)​
· Moderator’s proposal: Considering the RAN4’s workload, RAN plenary makes decision to introduce FR3 for frequency range 52.6-71GHz to save time in RAN
As the outcome of the discussion, the latest approved WID [1] captured the plenary guidance as follows:
“Note 5: RAN plenary will decide whether new FR (e.g. FR3) shall be defined for the frequency range from 52.6GHz-71GHz or the existing FR2 shall be extended to cover frequency range from 52.6GHz-71GHz.”
In RAN#91-e, there were extensive discussions without conclusion, and plenary tasked each working group to discuss and recommend the decision to the upcoming June plenary RAN #92e meeting.
“RAN1, RAN2 and RAN4 are asked to provide its analysis or recommendation to RAN#92E (June) on how to introduce the 52.6-71GHz frequency range”
In this paper we present our views on the frequency range definition on NR 52.6 – 71 GHz. 
Discussion
3GPP has spent three meetings, two plenary meetings and one RAN4 meeting, to discuss this issue without conclusion. Based on what we understand, currently the following options are largely being discussed:
· Option-1: Introduce a new frequency range, i.e., FR3
· Option-2: Extend FR2 to cover the new frequency range
The decision on the new FR notation mostly depends on the convenience of the specification introduction and it is recommended to strive to minimize the RAN4 specification impacts. 
Option-1 strongly motivates an introduction of new specifications. While assuming BS RF spec, TS 38.104, can incorporate FR3, it is still necessary to specify another spec for FR3 in addition to the existing three UE RF specs, i.e., FR1, FR2, and interworking. Since the approved WID specifies operation scenarios not only stand-alone mode, but also carrier aggregation as well as dual connectivity, there may be additional new DC spec in addition to the existing TS 38.101-3. The RAN4 workload to create new specifications is expected to be too high. Therefore, we recommend to avoid introduction of the new specifications and strive to reuse existing RAN4 specs including UE FR2 RF spec. 
Observation #1: Introduction of new FR3 specification will create much work burden to RAN4
Proposal #1: No new RAN4 technical specifications shall be introduced to capture the NR 52.6 – 71 GHz and the existing specifications shall be reused.
Even in case the new specs are not introduced RAN4 still needs to decide on how to capture the new FR in the existing specifications. While we think the option 1 is straightforward, it may create much work burden to RAN4. Option-2 seems to be a simpler way to resolve the issue. However, care should be taken as there are new system parameters which were not introduced in FR2 discussion and direct reuse of the existing FR2 requirements may not be always an option. Therefore, we think that RAN4 should come up with a flexible solution which would take the best from Option 1 and 2 and allow flexible specification implementation. Below, we provide a preliminary assessment of new FR introduction on RAN4 specs.
UE RF spec (TS 38.101-2/3)
The FR2 UE RF requirements are defined in TS 38.101-2 and TS 38.101-3 (interworking requirements). In general, RAN4 needs to go through the full set of requirements and make a decision whether the specific requirements can be reused or need to be adjusted for the new frequency range. Although, it is expected that several FR2 requirements can be reused (e.g. max TRP/EIRP), at least the following RF requirements may need to be revisited/reevaluated for the new frequency range:
· Operating bands
· System parameters (Channel bandwidth, Spectrum utilization, Channel/Sync raster)
· CA configurations
· Tx power (min peak EIRP, spherical coverage, multi-band relaxation, MPR, A-MPR)
· Beam correspondence
· Output power dynamics (min output power, transmit off power, transmit ON/OFF masks, power control)
· ACLR
· Spurious emission band UE co-existence
· Signal quality (carrier leakage, IBE)
· OOBE 
· Reference sensitivity (REFSENS, EIS spherical coverage)
· ACS
· In-band blocking
It can be expected that some of the requirements above will be introduced in a band-specific and/or power class specific manner (i.e. do not require definition of a new FR). However, some requirements are defined in a generic manner and cannot be introduced in band/PC specific manner. Therefore, a new notation to differentiate the new FR is required. Meantime, we think the existing FR2 RF specification structure can be extended to support the new FR and no new UE RF specification would be required for NR 52.6-71 GHz frequency range.
Observation #2: Multiple UE RF requirements may need to be defined for the new FR: 
· Some FR2 UE RF requirements can be reused for the new FR
· Some UE RF requirements for the new FR can be introduced in a band-specific or in a power class specific manner and do not require a new notation for the FR
· Some UE RF requirements for the new FR cannot be introduced in a band-specific or in a UE power class specific manner and a new notation to differentiate the new FR is required for UE RF specification.
RRM spec (TS 38.133)
Many of the RRM requirements defined in TS 38.133 are differentiated between FR1 and FR2. In addition, a number of FR2 requirements are defined in a UE power class specific. At least the following requirements are currently defined in FR-specific manner: 
· Measurement delay requirements (RX beam sweeping related)
· MTRD/MTTD requirements 
· Timing (NTAoffset, MTTD/MRTD) 
· RLM/BFD/CBD
· Scheduling availability/restrictions
· MG patterns applicability
· Interruption requirements 
· Measurement accuracy requirements. 
· Others
Currently the RAN4 work on the definition of RRM requirements has not started yet. We expect that it may not be possible to reuse all the existing FR2 requirements and new requirements need to be introduced. Therefore, a new notation to differentiate the frequency range can be helpful. 
Observation #3: Multiple RRM requirements are defined in a FR-specific manner. Some of the existing FR2 requirements cannot be reused for the new FR and a new notation to differentiate the frequency range is required for the RRM specification.
UE Demodulation spec (TS 38.101-4)
The UE demodulation requirements in TS 38.101-4 for FR2 are defined in separate clauses (Clause 7 and Clause 8) related to the radiated performance requirements. Although it is expected that radiated testing shall be applied for new FR testing, the existing requirements are applicable for FR2 frequency bands and their applicability for the higher frequencies needs further assessment. In addition, RAN1 is discussing potential L1 enhancements to support the new FR definition (e.g. multi-slot transmission, PTRS) and it is not clear whether the existing L1 design will be directly applicable to the new range. Therefore, it is also helpful to have sufficient flexibility to introduce a specific set of requirements for NR > 52GHz and a new notation can be helpful.
Observation #4: It is FFS whether existing UE demodulation test cases can be reused for the new FR. Introduction of the new notation for the new FR can be beneficial to differentiate the test cases if it is needed.
BS RF/Demod specs (TS 38.104)
Similar to the UE RF and Demod specs selected new requirements may need to be defined for the BS RF/Demod. In addition, further discussion is needed whether a new BS type will be introduced for the new FR. In case a new BS type is defined then the specification can be easily extended to cover new FR specific requirements. Otherwise, a dedicated notation for the new FR can be helpful to differentiate the requirements.
Observation #5: Selected new BS RF/Demod requirements may need to be defined for the new FR and a new notation for the FR or new BS types may be required to simplify specification implementation.
Conclusion
The general set of RAN4 RF/RRM/Demod requirements can be categorized as 
1) FR-agnostic 
2) FR specific 
3) Band specific 
4) UE Power Class specific
Band specific and UE PC specific requirements can be modified without introduction of the new FR and can be handled simply via introduction of the new bands and UE power classes. Meantime, in case certain changes need to be defined for the FR-specific requirements, then a new notation to differentiate the new FR shall be considered. Introduction of the new FR3 notation may have a large impact on the specification and will not allow simple reuse of the existing requirements. Therefore, we propose to introduce a new notation to denote the new FR as a subset of the existing FR2. For instance, the following approaches can be envisioned:
· Option 1: Use FR2 notation to designate the full 24.25 – 71 GHz range 
· Use a new FR2a notation for 24.25 – 52.6 GHz range
· Use a new FR2b notation for 52.6 – 71 GHz range
· By default, any existing references to FR2 will automatically apply to the new FR2b bands.
· Option 2: Keep FR2 notation for 24.25 – 52.6 GHz and use a new FR2e notation for 52.6 – 71 GHz range
· By default, any existing references to FR2 will not automatically apply to the new FR2e bands.
Summary
In this paper we present our views on the frequency range definition on NR 52.6 – 71 GHz. In summary, we make the following proposals.
Proposal #1: No new RAN4 technical specifications shall be introduced to capture the NR 52.6 – 71 GHz and the existing specifications shall be reused.
Proposal #2: RAN4 to recommend RANP to introduce a new notation for the 52.6 – 71 GHz frequency range
· Option 1: Use FR2 notation to designate the full 24.25 – 71 GHz range 
· Use a new FR2a notation for 24.25 – 52.6 GHz range
· Use a new FR2b notation for 52.6 – 71 GHz range
· By default, any existing references to FR2 will automatically apply to the new FR2b bands.
· Option 2: Keep FR2 notation for 24.25 – 52.6 GHz and use a new FR2a notation for 52.6 – 71 GHz range
· By default, any existing references to FR2 will not automatically apply to the new FR2a bands.
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