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1. Introduction
[bookmark: OLE_LINK1]In the last RAN4 meeting, WF [1] on RRM requirements from 52.6GHz to 71GHz was approved. In this paper, RRM timing requirements for SCS of 480 kHz and 960 kHz are further discussed, and we mainly focus on the MRTD/MTTD requirements.
2. Discussion
2.1 [bookmark: OLE_LINK110][bookmark: OLE_LINK111]MRTD
The MRTD agreements reached during the last meeting are as follows [1]:
	MRTD definition
· FFS: RAN4 to change the definition of receive timing difference between carriers in case of NR CA to address the case when MRTD is larger than one slot. For instance, RTD can be considered between the slot boundaries
· FFS: Change the definition of MRTD for synchronous NR DC in FR2-2 as below, so that it could be larger than 0.5 slot
· For FR2-2 operation, a UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary from the same slot index of a cell belonging to the SCG to be aggregated for synchronous NR DC operation 
MRTD for intra-band non-contiguous CA
· MRTD = [0.26] µs for non-contiguous intra band CA in FR2-2
MRTD for FR1 and FR2-2 inter-band CA
· FFS: The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MRTD = 25 µs 
MRTD for FR1 and FR2-2 NR DC - Synchronous
· FFS: The existing MRTD requirements for FR1 and FR2-1 synchronous NR-DC can be reused for FR1 and FR2-2, i.e., MRTD = 33 µs


MRTD definition
The basic principles of MRTD for FR2-2 agreed in RAN4 #101-bis-e meeting are as follows [2]:
· Define MRTD requirements in FR2-2 based on the following rules in:
· For async cases: MRTD = 0.5 slot
· For sync cases: MRTD = TAE + propagation delay difference
However, based on the above basic principles for asynchronous cases in FR2-2, it is obvious that the MRTD for inter-band synchronous NR DC between FR1 and FR2-2 will be greater than that of inter-band asynchronous NR DC between FR1 and FR2-2, which is also inconsistent with the current definition of MRTD in 3GPP TS 38.133. At present, the MRTD for NR DC in section 7.6.1 is defined as follows [3]:
“A UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and the closest slot timing boundary of a cell belonging to the SCG to be aggregated for NR DC operation. A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.”
[image: ]
Figure 1 the definition of MRTD [4]
Option 2 in the figure 1 clearly describes the definition of MRTD for NR DC [4]. According to this definition, 0.5slot is the upper limit of MRTD. For 480 kHz and 960 kHz, 0.5slot are 15us and 7us respectively, while the MRTD for inter band synchronous NR DC between FR1 and FR2-2 are basically not much smaller than 33us. Therefore, the MRTD for inter band synchronous NR DC between FR1 and FR2-2 will exceed the upper limit of MRTD.
Therefore, we think it is necessary to change the definition of MRTD for NR DC in legacy spec, so that it could be larger than 0.5slot, as shown in option 1 in the above figure [4]. It is suggested to change the definition of MRTD for NR DC in 3GPP TS 38.133 as follow:
“For FR2-2 operation, a UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary from the same slot index of a cell belonging to the SCG to be aggregated for NR DC operation. A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.”
Observations 1: The basic principles for MRTD requirements in FR2-2 contradict the definition of MRTD in legacy spec.
Proposal 1: Change the definition of MRTD for synchronous NR DC in FR2-2 as below, so that it could be larger than 0.5 slot
· For FR2-2 operation, a UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary from the same slot index of a cell belonging to the SCG to be aggregated for NR DC operation. A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.
There will also exist the same issue for NR CA in FR2-2. In the current spec, the MRTD for inter-band NR CA between FR1 and FR2-1 is 25us [3], and we believe that the MRTD for inter-band NR CA between FR1 and FR2-2 will not change basically, so the MRTD for inter-band NR CA between FR1 and FR2-2 may be larger than one slot, so it is also suggested to define MRTD for inter-band NR CA between FR1 and FR2-2 between the same slot boundaries.
Proposal 2: RAN4 to change the definition of receive timing difference between carriers in case of NR CA to address the case when MRTD is larger than one slot. For instance, RTD can be considered between the slot boundaries.
MRTD for FR1 and FR2-2 NR DC – Synchronous
For FR2-2, only FR1 + FR2-2 NR DC scenarios are considered. Although the MRTD for FR2-2 has not been determined yet, it can be observed that the MRTD for inter band synchronous NR DC between FR1 and FR2-1 is the same as the MRTD for NR DC between FR1 and FR1, and the MRTD for NR DC between FR1 and FR2-2 is not expected to decrease significantly.
In addition, according to the adopted basic principles, the MRTD for inter band synchronous NR DC between FR1 and FR2-2 depends on the conclusions of TAE and the propagation delay difference. Under the condition that the deployments between FR1 BS and FR2-2 BS do not change greatly, we believe that TAE and the propagation delay difference will not change basically. Therefore, we believe that the MRTD for inter band synchronous NR DC between FR1 and FR2-2 can also be 33us.
Proposal 3: The existing MRTD requirements for FR1 and FR2-1 synchronous NR-DC can be reused for FR1 and FR2-2, i.e., MRTD = 33 µs
MRTD for intra-band non-contiguous CA
Proposal 4: MRTD = [0.26] µs for non-contiguous intra band CA in FR2-2
MRTD for FR1 and FR2-2 inter-band CA
Proposal 5: The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MRTD = 25 µs 
2.2 MTTD
Basic principles
The MTTD agreements reached during the last meeting are as follows [1]:
	Basic principles
· Define MTTD requirements in FR2-2 based on the following rule:
· MTTD = MRTD + (TA step size / 2+ TA adjustment accuracy + Te) in cc1 + (TA step size / 2 + TA adjustment accuracy +Te) in cc2
MTTD for FR1 and FR2-2 inter-band CA
· FFS: The existing MTTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MTTD = 26.1 us
MTTD for FR1 and FR2-2 NR DC – Synchronous
· FFS: The existing MTTD requirements for inter-band synchronous NR DC for FR1 and FR2-1 can be reused for inter-band synchronous NR DC for FR1 and FR2-2, i.e., MTTD = 34.1 us 


Basic principles
We believe that MTTD needs to consider MRTD and UL transmit error, the UL transmit error should cover TA resolution error, TA adjustment accuracy and UE transmit timing requirement [4], where TA resolution error is equal to TA step size / 2, and UE transmit timing requirement depends on Te. Considering the worst case uplink error between two carriers, we suggest to define MTTD requirements in FR2-2 based on the following rule:
MTTD = MRTD +UL transmit error, where UL transmit error contains:
· (TA resolution error + TA adjustment accuracy + Te) in cc1
· (TA resolution error + TA adjustment accuracy +Te) in cc2
Therefore, MTTD can be written as: MTTD = MRTD + (TA step size / 2+ TA adjustment accuracy + Te) in cc1 + ( TA step size / 2 + TA adjustment accuracy +Te) in cc2.
Proposal 6: Define MTTD requirements in FR2-2 based on the following rule:
· MTTD = MRTD + (TA step size / 2+ TA adjustment accuracy + Te) in cc1 + ( TA step size / 2 + TA adjustment accuracy +Te) in cc2.
MTTD for FR1 and FR2-2 inter-band CA
Proposal 7: The existing MTTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MTTD = 26.1 us
MTTD for FR1 and FR2-2 NR DC – Synchronous
Proposal 8: The existing MTTD requirements for inter-band synchronous NR DC for FR1 and FR2-1 can be reused for inter-band synchronous NR DC for FR1 and FR2-2, i.e., MTTD = 34.1 us
2 Summary
[bookmark: OLE_LINK51]In this paper, we provide our views on RRM timing requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals: 
[bookmark: _GoBack]Observations 1: The basic principles for MRTD requirements in FR2-2 contradict the definition of MRTD in legacy spec.
Proposal 1: Change the definition of MRTD for synchronous NR DC in FR2-2 as below, so that it could be larger than 0.5 slot
· For FR2-2 operation, a UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary from the same slot index of a cell belonging to the SCG to be aggregated for NR DC operation. A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.
Proposal 2: RAN4 to change the definition of receive timing difference between carriers in case of NR CA to address the case when MRTD is larger than one slot. For instance, RTD can be considered between the slot boundaries.
Proposal 3: The existing MRTD requirements for FR1 and FR2-1 synchronous NR-DC can be reused for FR1 and FR2-2, i.e., MRTD = 33 µs
Proposal 4: MRTD = [0.26] µs for non-contiguous intra band CA in FR2-2
Proposal 5: The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MRTD = 25 µs 
Proposal 6: Define MTTD requirements in FR2-2 based on the following rule:
· MTTD = MRTD + (TA step size / 2+ TA adjustment accuracy + Te) in cc1 + ( TA step size / 2 + TA adjustment accuracy +Te) in cc2.
Proposal 7: The existing MTTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MTTD = 26.1 us
Proposal 8: The existing MTTD requirements for inter-band synchronous NR DC for FR1 and FR2-1 can be reused for inter-band synchronous NR DC for FR1 and FR2-2, i.e., MTTD = 34.1 us
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