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Introduction
There were two AH meetings held this week re regarding Subcarrier alignment for LTE/NR uplink coexistence.
 Meeting minutes for AH meeting 1
The first ad-hoc meeting on Subcarrier alignment for LTE/NR uplink coexistence took place on Wednesday morning.
The draft WF slides below were discussed.
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Nokia: we don’t see a need to specify UE capability. We should not make impact to other WGs so wonder if we need to send an LS to RAN1/2. There may be other options besides the four options. Would like to not include the slides on implementation options.
Vodafone: would you accept 0us switching time if you don’t accept capability.
Nokia: we are ok to have tight UE requirement.
Huawei: it was made from contributions at this meeting that different implementations may lead to different switching time. It was also requested that these different implementations shall be covered. UE capability is the way to inform BS of the UE capability and differentiate between implementations that allow almost zero switching time and those that have a higher switching time.
ZTE: thanks for capturing our main concerns here. There is an implementation architecture with digital rotator which may require non-zero switching time.
Huawei: we understand there is some negligible time. Willing to change it to ~0us.
Intel: it is aligned with our view. We support defining UE capability. The corresponding time should be made aware at the BS side. On 0us switching for digital rotator, need to understand how critical to agree on this number at the moment. Not sure if UE would not require any switching in this case, as there are many factors which may include potential power difference, waveform difference, CBW difference. We don’t have to be too aggressive when defining this switching time.
Huawei: it is important to agree on the value now to show the two options, almost 0 and 20us. Power difference should be addressed by PA time mask. Regarding waveform, UE could be made known beforehand and thus has preparation time. It is not 0us, it is almost 0us.
Intel: Since we can use PA mask to address power difference, no matter the switching time is 0 or 20us, we’ll always have this time mask (20us for LTE and 10us for NR). Need clarification. Speaking to preparation time, which is true, the waveform or CBW may have different impact such as FFT size change. Not sure the preparation time will help UE to prepare. We’re thinking of 5us, which will leave a good margin to UE in this scenario.
Orange: we are interested in different scenarios including symbol level switching. Since this is a feasible solution acknowledged by other companies, we want to have it to ensure there is no performance degradation. 5us is not acceptable.
CMCC: not sure if digital rotator will require 5us. Almost 0 us is reasonable.
Intel: to Orange, since LTE and NR have different numerology and hence different symbol duration, in this case, symbol level switching won’t work. Is symbol level switching for the same numerology? Second, what’s the benefit of symbol level switching compared with subframe switching? To CMCC, UE may need to change FFT size, adjust for waveform. Regarding channel utilization, NR has different one than for LTE. To enable the different utilization, UE may need to adjust filter size. 5us is reasonable and safe from our perspective. Can further discuss how it will impact OFDM symbol as 5us is close to CP length. To add, different waveform may require different MPR, which may affect PA. Suggest to leave out a number or put 5us in brackets.
CMCC: 5us will be larger than CP length, we want to know how this 5us come from, since digital rotator will not require 5us.
Vodafone: the benefit is improved throughput for symbol level switching. The switching time can’t be large than CP length, i.e. 4.7us. Regarding operations in digital domain such as FFT size change, they won’t take longer than 1us.
Vodafone: other vendors can bring analysis to show if digital domain operations need 5us.
Huawei: it is not preferable to have 5us for first option. Whether it is 5 or 10us, it can be covered by the second option, <20us. What is the criticality for Intel to have 5us for the first option?
Intel: at this stage it is very critical. This is a bit unfair to UE since 5us is close to 0us. We still need to focus on technical justification for 0us. Understand its impact on performance, but need to consider UE impact. Haven’t heard other UE vendors confirmed 0us is feasible.
Huawei: need to conclude this issue now because RAN1/2 needs this info to do their job.
Nokia: not sure if RAN1/2 needs this info.
Huawei: they need to know this UE capability so that the related signaling is specified in RAN2 before dec. 17 and RAN1 consider these switching time into their design.
Nokia: operators request there be no network impact. With 20us, would there be such an impact?
Vodafone: 20us may have an impact when you do symbol level switching. That’s why it is a good idea to have this capability.
ZTE: for option 1, we agree with Intel. Maybe we should keep it open. Also to clarify, is the first option for symbol level switching? For WF, we can state this agreement doesn’t affect RAN1 spec.
Nokia: need to study symbol level switching is feasible from RAN4 point of view.
Vodafone: this is RAN1 study.
Nokia: is RAN1 studying this?
Vodafone: maybe we can send an LS to RAN1 to check its status.
Nokia: we still prefer no UE capability. If two UE capabilities available, would operators be interested?
Vodafone: we are interested in digital rotator. Because there is concerns expressed at last meeting saying RF shift should not be precluded if the retuning time is short, say 20us, we can consider UE capability.
The AH chair clarified that the digital rotator, or the first option of 0us, is not only for symbol level switching; it is for TTI level switching also.

Conclusion: All the companies except Nokia are ok with the WF (the only open issue is the switching time for the digital rotator case (0 or up to 5us). Nokia requires more time to check. It is also clarified by the AH chair that this WF is not intended to change the RAN1 agreement in R1-1711839.

Meeting minutes for AH meeting 2
The second ad-hoc meeting took place in Thursday morning coffee break.
The draft WF slides below were discussed.
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Qualcomm: how to consider both the switching time and the normal PA transient period in the requirement?
Huawei: The detailed requirement for switching time will be further discussed next meeting. We are not excluding the possibility that this switching time can be contained in the time mask requirement. 

Nokia: RAN1 assumes 0us switching time already.
Huawei: Switching time requirement is under RAN4 responsibility.
LGE: in our understanding, RAN1 has not discussed this.

Nokia: Why do we need to send RAN1 an LS as they didn’t ask us for anything?
Huawei: Switching time is under RAN4 responsibility. Now we are making decisions, we need to inform relevant WGs i.e. RAN1 and RAN2.
LGE: Can we clarify this WF is not intended to change the RAN1 agreement?
Huawei: Correct. That’s why we added a sentence in the WF “This LS is not intended to change the RAN1 agreement in R1-1711839”
Nokia: From RAN WF, UL sharing from UE perspective will be done after Dec. 17, UE perspective is mentioned in some places in this WF.
Huawei: From RAN WF, LTE/NR UL subcarrier alignment is to be specified by Dec 2017.We didn’t spend any specific effort to treat specifically the UL sharing case and we cannot prevent progress on some Network perspective requirements just because they would equally apply to UE perspective 
Deutsche Telekom: we agree that LTE/NR UL subcarrier alignment is to be specified by Dec 2017.
Intel: From RAN WF, no additional work specific to UL sharing from UE perspective in WGs until Dec 2017. Switching time is not only specific to UE perspective. We suggest we first focus on technical discussion and then address the procedural issue.
Qualcomm: this switching time of 20us is for UE perspective only. But we are ok with this WF. 
The AH chaired asked if there are any technical concerns. And there were none raised. 
Conclusion: No technical concerns raised for this WF. The only remaining concern from Nokia is procedural. 
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WF proposal

+ For UL sharing from network and UE perspective with LTE/NR UL
subcarrier alignment, the switching time between LTE and NR shall
be minimized to guarantee system performance.

* In order to allow different implementations e.g. Digital rotator (0 us), RF
shift (<20us), UE switching time between LTE and NR shall be defined as UE

capability with the two options Ous and <20us.
+ RAN shall define the corresponding requirements for this switching time
Note: UE switching time includes LO re-tuning time and any additional related
interruption time due to RF and BB tran: n between LTE and NR, excluding
the normal LTE transient period (20us) or NR transient period (10us), which
will be captured in the time mask requirement.

* Send an LS to RAN1/2 capturing the above agreement
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