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1 Introduction
MRTD and MTTD for inter-band NR CA in FR1 and inter-band NR CA in FR2 are specified in 38.133. However, MRTD and MTTD for inter-band NR CA between FR1 and FR2 is still open. It is worth noting here that, MRTD is directly related to allowed deployment flexibility for the operators. 

Two proposals for MRTD are made in the previous meeting:
· 33µs [1]: Corresponds to 30µs of relative propagation delay difference and 3µs of BS TAE

· 8µs [2]: Corresponds to 5µs of relative propagation delay difference and 3µs of BS TAE

In this contribution, we provide detailed explanations on why the deployment flexibilities are needed for inter-band NR CA, in terms of defining the MRTD and MTTD requirements. We also provide our understanding related to MRTD and MTTD requirements for inter-band FR1-FR2 NR CA when UE buffer issue is considered. 
2 Deployment flexibility
One main reason for CA deployment is to provide high capacity, low latency and high user throughput in hotspot areas with a high service demand through a high band with robust contiguous C-plane coverage using lower band NR.
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Figure 1 Wanted FR1-FR2 inter-band NR CA deployments without strict MRTD requirements

The MRTD (and MTTD) must therefore be sufficiently large not to restrict the deployment of NR base stations. If it is too strict, it would limit the deployments of CA between high band cells (e.g. mmWave cells) and low band NR cells to be co-located at the same site.
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Figure 2 Deployment restriction caused by strict inter-band FR1-FR2 NR CA MRTD

3 Discussions 
3.1 Issue-1: UE memory requirement
R4-1810321 [2]: claims “significantly higher UE memory overhead required due to 33µs of MRTD compared to 8µs”. 

In TS 36.214, it is found that,: “µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted”; where µUL is the total UL processing time. 

Since FR1 is based 15kHz, and FR1 is Pcell, the total processing time is ~927µs [1].
Thus, we conclude that:
· Additional memory requirement is insignificant (i.e. 25µs vs 927µs)
· An additional MRTD of ~25µs should not have any significant impact on the UE HARQ storage, since other timing delay related portions are more significant (details in R4-1810926). 
3.2 Issue-2: UE buffer requirement due to Cross carrier scheduling
In cross carrier scheduling, grants for FR2 is received at FR1. As an example: FR1 on 15kHz (1ms slot) and FR2 on 120kHz (125µs slot).
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As shown in the figure, grants for FR2 slots 0-7 is sent via FR1 slot X; similarly grants for FR2 slots 8-15 are sent via FR1 slot X+1. Here, 1-3 symbols (71~213µs) PDCCH in FR1 are required for PDCCH decoding
In all cases above, maximum 2 slots of data needs to be stored
Conclusion: this buffer requirement does not depend on MRTD
3.3 Issue-3: UL power control
Our understanding is that, UE is aware of slot pairs between FR1 and FR2
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As seen from the above figure, regardless of MTTD, PCMAX pairs will be:
· Slot X in FR1 and slots 0-7 in FR2
· Slot X+1 in FR1 and slots 8-15 in FR2 
Thus, we conclude that: PCMAX pairs are known to UE and regardless of any MTTD, UE will calculate PCMAX based on the PCMAX pairs
4 Proposal
According to our understanding, there is no technical reason for defining the MRTD lower than 33µs. However, for the purpose achieving a consensus, we can agree on an MRTD value of 25µs. In this case, the MRTD equals to 3 OFDM symbols when 120KHz SCS is considered. Related to this, the MTTD can be defined as 26.1µs. 
 Based on this, we propose to adopt the following: 
Proposal: For inter-band FR1-FR2 NR CA operation, 
· the UE shall be capable of handling at least a relative receive timing difference (MRTD) between slot timing of different carriers to be aggregated at the UE receiver of 25µs.
· the UE shall be capable of handling at least a relative transmit timing difference (MTTD) between slot timing of different carriers to be aggregated at the UE transmitter of 26.1µs.
Based on these proposals, we proposed a draft CR in [3].
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