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1. Introduction
In this paper, we propose the MRTD and MTTD requirements for NR inter-band CA.
2. MRTD for inter-band NR CA
In this paper, we propose the MRTD for inter-band NR CA between FR1 and FR2 to be 8us instead of 33us proposed by some companies as explained below.
For 120KHz SCS, 33us is equivalent to delay of four symbols. This delay could cause UE to miss the next UL opportunity and wait for another UL to send the ACK or NACK. If UE could not decode the grant and sent the NACK, it means that UE will have to store that data for longer period for HARQ combining. Given the high bandwidths and small slot duration in FR2, this could take up a lot of memory and pose additional memory constraints on UE due to this delay.
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Figure 2‑1 Timeline for FR1-FR2 Interband NR CA when MRTD is 0us.
Figure 2‑1 shows timeline for 15KHz FR1 carrier and 120KHz FR2 carrier when they are exactly aligned. For 120KHz SCS, UE processing time is 24 symbols. If we focus on D slot in red, with 8us delay in FR2 timeline, UE can still process that D slot in time to send the ACK/NACK on FR1 UL slot. However, if MRTD is 33us (4 symbols), UE may miss the FR1 UL slot. In this case, UE will have to store this D slot in case of NACK. This will add the following memory overhead on UE in the worst case:

Assumptions: 
· MCS 28 (code rate = 948/1024)
· 8x100MHz (66RBs each) aggregated FR2 carrier bandwidth
· 14symbol PDSCH

· Rank 2

· 2 symbol DMRS FDM’ed with data 

· Rate 2/3 HARQ buffer
· LLR bits per info bit = 10 

Extra memory needed to support 33us MRTD: 
Payload size for 100MHz slot: 114776 bits

Number of code blocks: 14

CRC bits: 14*24 = 336

TBS Size for 100MHz slot: 114776+336 = 115112 bits

Information bits for 8x100MHz slot: 115112*8 = 920896 bits

LLR bits needed: 920896*10 = 9208960 bits

Based on rate 2/3 HARQ buffer, parity bits needed to be stored: 9208960*0.5 = 4604480 bits

Total Memory overhead: 9208960+4604480 = 13813440 bits = 1.72668 MB
The above memory overhead is significant for UE and will increase the cost of the chipset. Therefore, we propose to have MRTD of 8us for FR1-FR2 inter-band NR CA.
Proposal 1: UE shall support the inter-band NR CA between FR1 and FR2 provided that the MRTD at the UE does not exceed 8us.
3. MTTD for inter-band NR CA
In this paper, we propose the MTTD for inter-band NR CA between FR1 and FR2 to be 8.5us instead of 35.21us proposed by some companies as explained in the next paragraph.

For 120KHz SCS, 35.21us is equivalent to delay of four symbols. So, there could be potentially 4 symbols of overlap between two UL carriers. Currently, there are no power requirements for UL power in case of FR1+FR2 CA. However, those requirements can be introduced in the future. To avoid the potential issues with UL power control in future, we should have limited overlap between two carriers. Therefore, we propose the following.
Proposal 2: UE shall support the inter-band NR CA between FR1 and FR2 provided that the MTTD at the UE does not exceed 8.5us.
4. Conclusions
This paper proposes MRTD requirements for Inter-band NR CA between FR1 and FR2. Following has been proposed:
Proposal 1: UE shall support the inter-band NR CA between FR1 and FR2 provided that the MRTD at the UE does not exceed 8us.

Proposal 2: UE shall support the inter-band NR CA between FR1 and FR2 provided that the MTTD at the UE does not exceed 8.5us.
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