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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.
The WID states that NR operation in the 52.6 GHz to 71 GHz can be aggregated via CA with an anchor carrier. In this paper, we discuss the relevant aspects and express our views.
[bookmark: _Ref178064866]2	Discussion
2.1	CA operation up to Rel-16 
In the current NR releases, the following scenarios of CA operation are supported in FR1 and FR2 including
· Intra-band CA
· Inter-band CA
· Inter-band CA between FR1 and FR2
[bookmark: _Toc79094107]Up to Rel-16, CA operation supports the scenarios including intra-band CA, inter-band CA and inter band CA between FR1 and FR2.
So far NR supports subcarrier spacings (SCS) 15, 30 and 60 kHz in FR1 and 60 and 120 kHz in FR2. For CA operation, there is not any restriction in specs on usage of the SCS in different CCs. 
[bookmark: _Toc79094108]Up to Rel-16, CA operation supports any combination of the SCS in CCs.
Per latest RAN1 agreements, the SCS of 120, 480 and 960 kHz will be supported for FR2-2 at least for non-initial access use cases.
It would be straightforward to assume the same scenarios and the same rules on the SCS for the CA operation in FR2-2 as what has been adopted in the current releases.  More specifically, inter-band CA between FR1 and FR2-2 and inter-band CA between FR2-1 and FR2-2 shall be supported. In this way, the standardization efforts are minimized. Meanwhile, the potential technical merits offered by the new SCS in FR2-2 can be fully exploited. 

[bookmark: _Toc79094109]It is straightforward to assume the same operation scenarios as in the current releases for CA operation in 71 GHz, i.e., 
a. [bookmark: _Toc79094110]Intra-band CA
b. [bookmark: _Toc79094111]Inter-band CA
c. [bookmark: _Toc79094112]Inter-band CA between FR1 and FR2.

[bookmark: _Toc79094113]Same as in the current releases, CA operation in 71 GHz supports any combination of the SCS in CCs. 
In addition, it would be unnecessary to distinguish FR2-2 from FR2-1 regarding CA operation. The potential spec changes would be only required for application of the new SCS (i.e., 480 kHz and 960 kHz). Thus, standardization efforts are simplified. 
[bookmark: _Toc79094114]For CA operation in 71 GHz, the potential spec changes would be only required for application of the new SCS (i.e., 480 kHz and 960 kHz). 
Therefore, we make the following proposal 
[bookmark: _Toc79094120]For CA operation in 71 GHz, the potential spec changes would be only required for adoption of the new SCS (i.e., 480 kHz and 960 kHz). 

[bookmark: _Toc67916997]2.2	Protocol aspects
Aspect 1: PDCP SN space

So far, NR supports the SN length of 12 bits and 18 bits for PDCP DRB. Higher data rate is expected to be offered with the new SCS in 71 GHz. It is beneficial to check if the existing SN space is sufficient for 71 GHz. 
According to TS 38.306, RLC RTT per different SCS is given in the following table.
Table 4.1.4-1: RLC RTT for NR cell group per SCS in TS 38.306
	SCS (kHz)
	RLC RTT (ms)

	15KHz
	50

	30KHz
	40

	60KHz
	30

	120KHz
	20



Given the typical PDCP PDU sizes (IP typically delivers 1500 bytes, while PDCP can support up to 8190 bytes (PDCP PDU), similar size to the jumbo frame size) as inputs, same as in [2], the achievable data rate at PDCP can be computed according to the following formulas

             (1)     
                  (2)   

In the above formulas, PDCP RTT 20ms which is aligned RLC RTT 20ms in case of the SCS 120 KHz is assumed.
The achievable data rate at PDCP using the existing SCS can be up to , which is expected to be sufficient for 71 GHz.  With even shorter RTT values as inputs, even higher data rate at PDCP is feasible to be achieved. Therefore, it can be concluded that 18 bits of PDCP SN length is sufficient to cope with the extreme cases in 71 GHz. 
[bookmark: _Toc79094121]The existing PDCP SN space is sufficient to cope with the extreme cases in 71 GHz, therefore no spec changes are foreseen for the existing PDCP SN space.

Aspect 2: RLC RTT

New shorter RLC RTT values suiting to the SCS of 480 KHz and 960 KHz are proposed in [2]. However, in NR Rel-15, RLC RTT for different SCS was defined based on an assumption RLC RTT = N x HARQ RTT where N takes the values between 6 and 9. However, HARQ RTT may comprise of delay components: delay for scheduling and grant allocation, processing time at UE and gNB, transmission time over the air etc. In addition, additional delay component would be also incurred by TDD. Different TDD configurations (e.g., UL/DL split) give different HARQ RTT values. So, how to derive HARQ RTT would largely depend on RAN1 discussions. 
[bookmark: _Toc79094115]Determination of RLC RTT is largely depending on RAN1 discussions. 

Meanwhile, according to current RAN1 discussion progress, most companies are reluctant to further reduce processing time for the new SCS of 480 or 960 KHz.  It is likely that the processing time of 120 KHz will be adopted for the SCS of 480 and 960 KHz. In order to speed up discussions in RAN2 regarding RLC RTT related topics, it is beneficial to adopt the RLC RTT of 120 KHz as a baseline for the SCS of 480 KHz and 960 KHz. 
[bookmark: _Toc79094122]When discussing RLC RTT for the SCS of 480 kHz and 960 kHz, adopt the RLC RTT of 120 kHz as a baseline.
Aspect 3: RLC feedback handling

In addition, 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: _Toc79094116]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 which 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: _Toc79094117]The existing LCP procedure at UE is already feasible to map uplink services/LCHs to different serving cells.
[bookmark: _Toc79094118]It is up to gNB’s 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: _Toc79094119]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: _Toc79094123]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.
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Up to Rel-16, CA operation supports the scenarios including intra-band CA, inter-band CA and inter band CA between FR1 and FR2.
Observation 2	Up to Rel-16, CA operation supports any combination of the SCS in CCs.
Observation 3	It is straightforward to assume the same operation scenarios as in the current releases for CA operation in 71 GHz, i.e.,
a.	Intra-band CA
b.	Inter-band CA
c.	Inter-band CA between FR1 and FR2.
Observation 4	Same as in the current releases, CA operation in 71 GHz supports any combination of the SCS in CCs.
Observation 5	For CA operation in 71 GHz, the potential spec changes would be only required for application of the new SCS (i.e., 480 kHz and 960 kHz).
Observation 6	Determination of RLC RTT is largely depending on RAN1 discussions.
Observation 7	The RLC configuration is per logical channel (LCH), which is already able to give sufficient configuration granularity for RLC.
Observation 8	The existing LCP procedure at UE is already feasible to map uplink services/LCHs to different serving cells.
Observation 9	It is up to gNB’s implementation to map different downlink LCHs towards the same UE to different serving cells.
Observation 10	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.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For CA operation in 71 GHz, the potential spec changes would be only required for adoption of the new SCS (i.e., 480 kHz and 960 kHz).
Proposal 2	The existing PDCP SN space is sufficient to cope with the extreme cases in 71 GHz, therefore no spec changes are foreseen for the existing PDCP SN space.
Proposal 3	When discussing RLC RTT for the SCS of 480 kHz and 960 kHz, adopt the RLC RTT of 120 kHz as a baseline.
Proposal 4	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.
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