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Introduction

In the last RAN4#90 meeting, there were some further discussions on the BS intra-band NCCA TAE requirement especially from FR2 UE MRTD perspective, however no much consensus were reached at the end of meeting as changing the core requirement after spec release might cause NBC problems which should be avoided as much as possible.In this contribution, we want to share some further considerations on this issue.
Discussion  
2.1. intra-band NCCA TAE 

As we know that the intra-band NCCA TAE performance is quite dependent on the timing network design which is different from TAE performance of single CC with TX diversity or MIMO. Currently there are quite lots of timing network scheme available for the implementation design, however considering the expensive cost for cable connected timing schemes in dense urban region, therefore the satellite timing is preferred and has been widely used in the past few years. The timing module in RRU is shown in Figure 1 where both GPS timing signal and local oscillator are mentioned. As local oscillator will work as backup reference clock once GPS timing signal is lost, in general the performance of this local oscillator is worse than GPS timing signal. 
E1/T1/STM-1assocaited timing

BITS timing: Building Integrated Timing Supply, ITU-G.823 
Satellite timing: GPS/GLONASS/Beidou/Galileo timing 
Ethernet timing: G.8261, G.8262 and G8.8264 
IEEE 1588 timing 
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Figure 1. illustration of NR AAU w/o the same timing module
For the case A, for intra-band NCCA scenario, individual CCs should share the same baseband processor unit and share the same AAU, therefore the timing alignment error between CCs should be limited. This kind of timing alignment error among CCs could result by cluster phase delay of filter or duplexer and so on. However the implementation assumption for case A is really dependent on the operator deployment planning. For example, the operators got the licensed non-contiguous carriers and plan to deploy NR network in one shot, otherwise operators plan to deploy NR service in once carrier at the beginning and deploy NR service in another non-contiguous carrier later on, then it’s unlikely that different CCs still share the baseband processor unit and AAU. 

Observation 1: for intra-band NCCA in the case A, TAE performance 260ns for FR1 and 130ns for FR2 could be achieved.  
Observation 2: there are possibility that intra-band NCCA supported by different BBU and AAU due to the operator’s NR network deployment plan. 
For the case B, for intra-band NCCA scenario, if individual CCs could be transmitted by different AAU with individual Timing module. For this case, if GPS signal is maintained without any environmental blockage, then TAE performance 260ns between different AAU could be still achieved. However if GPS signal is lost, as mentioned before local oscillator performance is much worse than GPS signal, in general timing error between local oscillator and ideal GPS signal could be around 1.5us. In the other words, for the worst scenario where GPS signals in both AAU are lost due to some unpredictable reasons, then TAE performance between different CCs in the intra-band NCCA case should be around 3us. This is also the same story for D-MIMO scenario (Distributed MIMO requested by some operators). 
Observation 3 : for the case B, if GPS signal for both NR AAU is maintained, TAE performance 260ns between individual CCs in NCCA scenarios could still be achieved. 
Observation 4: for the case B, if GPS signal for both NR AAU is lost, TAE performance 3us between individual CCs in NCCA scenario could be achieved. 

Based on the above considerations, we propose to keep the existing requirement as it’s.

Proposal : keep the the existing NCCA TAE requirement. 
Conclusions
In this contribution, we share some further considerations on intra-band NCCA TAE requirement and MRTD perspective and observations and proposals are made as following:

Observation 1: for intra-band NCCA in the case A, TAE performance 260ns for FR1 and 130ns for FR2 could be achieved.  
Observation 2: there are possibility that intra-band NCCA supported by different BBU and AAU due to the operator’s NR network deployment plan. 
Observation 3 : for the case B, if GPS signal for both NR AAU is maintained, TAE performance 260ns between individual CCs in NCCA scenarios could still be achieved. 
Observation 4: for the case B, if GPS signal for both NR AAU is lost, TAE performance 3us between individual CCs in NCCA scenario could be achieved. 

Proposal : keep the the existing NCCA TAE requirement. 
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