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1	Introduction
In the WID [1], it has been approved to extend NR operation up to 71 GHz considering both licensed and unlicensed operation. RAN#92 agreed that the frequency range 52.6 – 71 GHz is part of FR2. If a distinction from the existing FR2 frequency range is needed, the notion of “FR2-2” should be used while the legacy range may be referred to as FR2-1.
In this paper, we discuss the remaining protocol aspects and express our views.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Toc67916997]2.1 RLC feedback handling

An aspect on RLC feedback handling is raised in [2] in case a UE operates CA between FR1 or FR2-1 and FR2-2. As stated in [2], per the current design, RLC entity feedback operation is agnostic to the physical layer carrier configuration. If shorter RLC RTT values are adopted for 71 GHz, the decrease in the RTT would also have to go hand-in-hand with the faster RLC control feedback messages, e. g., the ability of the receiver to provide the status feedback faster and the ability of the transmitter to trigger (re-trigger) for a poll faster etc., to keep the transmission window operation in RLC AM mode moving faster via the increased data-rate operation. Different options to address the issue are also proposed in [2]. 
However, for this aspect, we don’t think it is relevant. 
In legacy releases, RLC configuration is set per logical channel (LCH). This provides sufficient configuration granularity for RLC.

[bookmark: _Toc92797038]The RLC configuration is per logical channel (LCH), which is already able to give sufficient configuration granularity for RLC.
In addition, the Logical Channel Prioritization (LCP) procedure at UE allows the mapping of logical channels to different serving cells. With at least the following existing mapping restriction, it is possible to provide differentiated treatment for different services: 
-	allowedServingCells which sets the allowed cell(s) for transmission;	
The uplink logical channels carrying data with different service requirements can be mapped to different serving cells. Thus, it is already feasible to map delay critical services to a serving cell in 71 GHz, meanwhile, to map a non-delay critical service to another serving cell in lower frequency regions (e.g. FR1 or FR2-1). Similarly, for each downlink logical channel, the gNB can determine the serving cell via which the logical channel can be transmitted to the UE. In this way, different downlink logical channels towards the same UE can be mapped to different serving cells.
[bookmark: _Toc92797039]The existing LCP procedure at UE already provides a feasible procedure for mapping uplink services/LCHs to different serving cells.
[bookmark: _Toc92797040]It is up to gNB implementation to map different downlink LCHs towards the same UE to different serving cells. 
All in all, the gNB can provide proper RLC configurations for both directions (uplink and downlink) to be aligned with the properties or radio conditions of each serving cell. 
[bookmark: _Toc92797041]The parameters and timers in the RLC configuration of each logical channel can be chosen by the gNB to fit the properties of its underlying serving cell. 
Therefore, we would like to make the following proposal

[bookmark: _Toc92797045]For CA operation in 71 GHz using higher SCS (i.e., 480 kHz and 960 kHz), no spec impact is foreseen for handling RLC feedback.
2.2 L2 buffer
Regarding L2 buffer size, as shown in the below, RAN2 has agreed to keep the existing L2 buffer size definition. 
#2: Keep the L2 buffer size definition as it reflects the upper bound of the L2 buffer size requirement.

The remaining issue is regarding whether new UE capability is needed to address concern on too high L2 buffer size requirement.
We don’t think the new UE capability and scaling factor is needed due to the following reasons

· For a UE, it is difficult to have a scaling factor setting which is suitable in all cases. L2 buffer size will be affected by the actual data rate that the UE can achieve in reality. The UE data rate may be limited by many realistic factors such as phase noise issues as well as power limitation and path losses etc. When the scaled L2 buffer size using an inaccurate scaling factor turns to be too low from the network scheduling capabilities and UE potential capacities point of view, the UE has to drop packet at PDCP or RLC layer, which further causes transmission window to be reduced. In such a case, transmission window may take a while to ramp up to a reasonable level. As a result, UE throughput would be negatively impacted unnecessary. 
There is already existing UE capability, i.e., scalingFactor for both PDSCH and PUSCH, which can be used already to indicate limitation of maximum data rate calculation and thus limit L2 buffer size. Also, the UE can report the supported band combination that scales with the UE’s actual L2 buffer size. 
Based on the above reasons, the use cases and potential benefits by introducing new UE capability is unclear to us. Therefore, in order to limit design efforts for R17, we suggest that
[bookmark: _Toc92797046]For NR operation in 71 GHz, no new UE capability and scaling factor is needed for indicating L2 buffer size requirement of the UE.

2.3 RACH design
According to RAN1 agreement,  the expression for RA-RNTI computation can be reused from Rel-15/16. According to clause 5.1.3 of 38.321, the RA-RNTI associated with the PRACH occasion in which the PRACH preamble is transmitted is computed as
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id,
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). 

RAN1 has discussed this issue and agreed to use t_id index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80) for PRACH transmission with 480/960 kHz SCS. RAN1 has therefore sent a LS R1-2112832 to RAN2. In the LS, RAN1 has asked RAN2 to update appropriate RAN2 specifications based on RAN1 agreements. 

Based on RAN1 agreements highlighted in the LS, the only thing that would need to be clarified in Rel‑17 is that in the case of PRACH subcarrier spacing 480/960 kHz, t_id should be calculated based on a subcarrier spacing of 120 kHz (as opposed to Rel-15/16 where it is always based on the actual PRACH SCS, i.e., value of μ specified in clause 5.3.2 of 38.211),
[bookmark: _Toc92797042]As indicated in the RAN1 LS, similar to Rel‑15/16, a maximum of one PRACH slot can occur within the duration of a 120 kHz slot, the expression for computing RA-RNTI in Rel‑15/16 can be directly reused, with the additional statement that for PRACH subcarrier spacings 480/960 kHz, t_id should be calculated based on a subcarrier spacing of 120 kHz. 

[bookmark: _Toc92797047]For 480/960 kHz PRACH, according to RAN1 agreement, RAN2 confirms to reuse the RA-RNTI expressions from Rel-15/16, with the additional statement that for 480/960 kHz PRACH, t_id should be determined based on a subcarrier spacing of 120 kHz.

2.4 LBT failure handling
In NR Rel-16, the MAC entity may be configured by RRC with a consistent LBT failure recovery procedure. Consistent LBT failure is detected per UL BWP by counting LBT failure indications, for all UL transmissions, from the lower layers to the MAC entity.
For NR 71 GHz, LBT failure is rare or even nonexistent. LBT is not a requirement in all regulatory regions or bands, and thus it has been agreed to support both a mode with and without LBT. Even for regions/bands where LBT is required, given the fact that the inherent use of narrow beams and the large path loss significantly reduces the probability of interference, LBT failure would be rather rare. Give this in mind, support of consistent LBT failure handling would not be helpful for a UE. In addition, consistent LBT failure procedure will need to be improved in case the UE is configured with both LBT and no-LBT operation, which leads additional design efforts for RAN2.  Therefore, given limited time for RAN2 in Rel-17, it is unnecessary for RAN2 to spend efforts to improve an unimportant feature, rather RAN2 should prioritize protocol support of RAN1 design as defined in the WID. Based on the above analyses, we therefore propose to down-prioritize optimization of consistent LBT failure handling for NR 71 GHz in Rel.17.
[bookmark: _Toc92797043]For NR 71 GHz, LBT failure is rare or even nonexistent given the fact that the inherent use of narrow beams and the large path loss significantly reduces the probability of interference. 
[bookmark: _Toc92797044]Given limited time for RAN2 in Rel-17, it is unnecessary for RAN2 to spend efforts to improve an unimportant feature, rather RAN2 shall prioritize protocol support of RAN1 design. 

[bookmark: _Toc92797048]RAN2 to down-prioritize optimization of consistent LBT failure handling for NR operation with 71 GHz in Rel-17.

[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	The RLC configuration is per logical channel (LCH), which is already able to give sufficient configuration granularity for RLC.
Observation 2	The existing LCP procedure at UE already provides a feasible procedure for mapping uplink services/LCHs to different serving cells.
Observation 3	It is up to gNB implementation to map different downlink LCHs towards the same UE to different serving cells.
Observation 4	The parameters and timers in the RLC configuration of each logical channel can be chosen by the gNB to fit the properties of its underlying serving cell.
Observation 5	As indicated in the RAN1 LS, similar to Rel‑15/16, a maximum of one PRACH slot can occur within the duration of a 120 kHz slot, the expression for computing RA-RNTI in Rel‑15/16 can be directly reused, with the additional statement that for PRACH subcarrier spacings 480/960 kHz, t_id should be calculated based on a subcarrier spacing of 120 kHz.
Observation 6	For NR 71 GHz, LBT failure is rare or even nonexistent given the fact that the inherent use of narrow beams and the large path loss significantly reduces the probability of interference.
Observation 7	Given limited time for RAN2 in Rel-17, it is unnecessary for RAN2 to spend efforts to improve an unimportant feature, rather RAN2 shall prioritize protocol support of RAN1 design.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For CA operation in 71 GHz using higher SCS (i.e., 480 kHz and 960 kHz), no spec impact is foreseen for handling RLC feedback.
Proposal 2	For NR operation in 71 GHz, no new UE capability and scaling factor is needed for indicating L2 buffer size requirement of the UE.
Proposal 3	For 480/960 kHz PRACH, according to RAN1 agreement, RAN2 confirms to reuse the RA-RNTI expressions from Rel-15/16, with the additional statement that for 480/960 kHz PRACH, t_id should be determined based on a subcarrier spacing of 120 kHz.
Proposal 4	RAN2 to down-prioritize optimization of consistent LBT failure handling for NR operation with 71 GHz in Rel-17.
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