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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The work item objective for extending NR operation to 71 GHz had been revised and agreed in RAN#90-e [2] after completing the study of NR operation in 52.6 GHz to 71 GHz.   Two issue are still pending in RAN plenary. The first one is during the discussion of work item objectives in RAN#90-e, the frequency range for 52.6-71 GHz in the specification were deferred to RAN#91-e for final decision based on the consideration of different aspects in the specification work. However, in RAN#91-e, after extensive discussions there is still without conclusion. In the end RAN 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
Subsequently RAN1 and RAN4 submitted their recommendations [9][10] in RAN#92-e regarding this aspects of work. 
Another issue that needs attention is the additional SCS support for SSB during initial access, which has been discussed several meeting in the working group without conclusion.
This paper discusses these two remaining issues requiring RAN guidance in the specification work for extending NR operation to 71 GHz.  
Discussions
2.1    On definition and notations of the frequency range 52.6 – 71 GHz
The study of supporting NR operation in 52.6-71 GHz in [1] triggers the enhancement of the physical layer design in extending the maximum system bandwidth with new 480 kHz and 960 kHz subcarrier spacing (SCS). This includes design for initial access, PDCCH monitoring, PDSCH/PUSCH, PUCCH, beam management, and channel access schemes.   The work would also depend on the frequency range specified for 52.6-71 GHz in the RAN specification, in particular, in RAN1 and RAN4 specifications. 
NR has separated specifications to characterize the operation in different frequency range; they are radio frequency in frequency range 1 (FR1) and mm-wave in frequency range 2 (FR2). FR1 and FR2 are defined as below and above 7 GHz respectively. Some specifications for FR1 and FR2 are set differently for different SCS. However, several RAN1 and RAN4 existing specifications [3], [4], [5], [6], [7] and [8] had been specified individually for each frequency range in general. TS38.101 has partition the specification of UE radio transmission and reception specific for FR2 in [4]. The UE procedures in receiving PDSCH and DL RS, such as PT-RS in [7] have dedicated specification for FR2.   The requirements of measurements, mobility procedure, timing, radio link monitoring, SCell activation and interruption, link recovery, BWP switching latency, and TCI state switching in [3] are specified with separated values for FR1 and FR2. The BWP switching procedure, Type0-PDCCH CSS set, and timing delta of IAB node operation in [8] also had separated specifications for FR1 and FR2. 
Specifications are individually specified for FR1 and FR2 due to difference in the radio channel variation and the processing time at the UE/gNB.   Different specifications for FR1 and FR2 are not only for basic NR feature from Rel-15 but also advance features in Rel-16, such as eMIMO, mobility enhancement, MR-DC, and UE positioning. Since Rel-16 features had been captured in the specification, any Rel-17 feature should be specified based on the Rel-16 specification with additional enhancement. It implies that Rel-17 feature of extending NR operation to 71 GHz would support or be compatible with Rel-15 NSA and SA NR and all Rel-16 NR features. 
In RAN#90-e, the definition and notations of the frequency range 52.6 – 71 GHz were discussed. From email discussion summary, three options are considered: 
· Introduce FR3 
· Reuse FR2 
· Leave it to RAN4 decision 
The decision from this meeting is “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”. But in RAN#91-e, after extensive discussions, no conclusion was reached and RAN 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 RAN4#99-e, RAN4 decided to drop ‘FR3’ terminology from the consideration on the 52.6 - 71 GHz frequency range designation. Furthermore, RAN4 informs RAN three options the working group continues to evaluate:
· Option A: 
· Introduce FR2-1 (or FR2.1) for 24.25 – 52.6 GHz, and FR2-2 (or FR2.2) for 52.6 – 71 GHz
· Option B: 
· All UE RF/demodulation requirements defined as function of band, BW, PC or band combo within FR2,
· BS requirements can be updated to cater for an extension of FR2 to include 52.6 – 71 GHz,
· All RRM requirements for higher SCS applicable for 52.6 – 71 GHz can be defined as function of SCS within FR2.
· Option C: in addition to reusing the existing FR2 for 24.25 – 52.6GHz:
· Introduce FR2-2 (or FR2x) for 52.6 – 71 GHz,
· Possibly introduce FR2-comb for 24.25 – 71 GHz.
At the same time, during RAN1#105-e, four conclusions were reached in RAN1. Among them, the following two have the most significant implications:
1) Regarding the impact on specifications maintained by RAN1, there are only relatively small differences between potential options.
2) RAN1 can adapt to other groups' preferences on the notation for 52.6-71 GHz.
These two conclusion means there is no need for further discussion in RAN1 for this issue so RAN1 can leave the issue to other WGs. Note RAN2 has structured the specification in a frequency range agnostic way. This has been largely based from the result of the requirements of RAN1/RAN2 L1 parameter and UE feature lists.  As long as the RAN1 and RAN4 requirements for configuration and capability signaling do not result in any ambiguities at the gNB/UE in terms of applicability/capability across different frequency range and the current FR2/FR1 aspects, RAN2 specifications would be able to follow the outcome of RAN1/RAN4 agreements. Considering these development and the corresponding analysis, we have the following recommendation:
[bookmark: _Hlk57542364]Proposal 1:  RAN tasks RAN4 to finalize the definition and notations of the frequency range 52.6 – 71 GHz.
2.2    On supported SSB SCS for initial access 
[bookmark: _GoBack]According the WI description [2], the following objectives are included:
Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS (480kHz, 960kHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access. 
Subsequently in RAN1#104e-bis the following agreement is reached:
For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB
Note: Strive to minimize specification impact due to the new SCS for SSB
However, one issue that has not been able to conclude is whether these two additional SCS for SSB would also support initial access. Failing to conclude the issue already has affected the progress on this agenda item, for example, SSB multiplexing pattern and CORESET#0 configuration discussion cannot proceed; not to mention the considerable discussion time spent on this topic during the past three WG meetings. As the technical pros & cons are already clear, it is paramount to conclude the issue as soon as possible. Based on these developments we have the following proposal:
Proposal 2:  RAN plenary makes decision of the issue of supported SSB SCS for initial access in RAN#92-e, or tasks RAN1 to conclude the discussion in RAN1#106-e.
Conclusion
In this contribution we discuss two remaining issues requiring RAN guidance in the specification works for extending NR operation to 71 GHz.  We have the following proposals:
[bookmark: _Ref6663992]Proposal 1:  RAN tasks RAN4 to finalize the definition and notations of the frequency range 52.6 – 71 GHz.
Proposal 2:  RAN plenary makes decision of the issue of supported SSB SCS for initial access in RAN#92-e, or tasks RAN1 to conclude the discussion in RAN1#106-e.
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