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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 UL Timing accuracy requirements and the MRTD requirements.
2. Discussion
2.1 [bookmark: OLE_LINK112][bookmark: OLE_LINK113]UL Timing accuracy requirements
The agreements on UL timing accuracy requirements reached during the last meeting are reproduced below:
	Agreements 
· SSB and UL SCS combinations
· RAN4 to specify UL timing accuracy requirements for the following (SSB SCS, UL SCS) combinations
· 120, 120
· 480, 480
· 960, 960
· NTA Offset
· Current FR2 value for NTA offset 13792*TC is applicable for NR operation in 52.6 – 71 GHz range


The remaining open issues are as follows:
	Open issues
· Basic principles
· FFS: Choose Te such that the condition TCP - TCH  - 2 ( Te + TAC,Q /2 ) > 0 holds
· FFS: When defining the margin for the Te calculation, discuss the values for maximum RMS channel delay spread for 480 kHz SCS, and 960 kHz SCS
· FFS: Cases for which the UE cannot meet the Te requirements derived in the abovementioned manner.
· SSB and UL SCS combinations
· FFS whether to define requirements for 
· 120, 960
· 120, 480
· 480, 960
· [bookmark: OLE_LINK104][bookmark: OLE_LINK105]Other options with SSB SCS > UL SCS
· Percentage of UL CP length Te can occupy
· Option 1: 40% - 50%
· Option 2: 30% - 40%
· Option 3: <30%
· Availability of SSB
· For UL SCS of 480/960 kHz, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last X ms.
· FFS: [X = 20ms], [X = 40ms], [X=TBD]


Basic principles
According to our analysis, it is reasonable to choose Te that always meets the condition TCP - TCH - 2 (Te + TAC,Q /2 ) > 0, TCP is the length of the CP, TCH is the channel delay spread, TAC,Q is the quantization accuracy, and TAC,Q/2 is the maximum quantization error [2]. The 2 times in the formula takes into account that the timing error may be advanced or delayed, so both directions need to be considered. For TCH, the tail of the previous signal will only occur at the start of the next signal, so only the effect of a single direction needs to be considered.
For consideration of network performance, it is suggested that Te needs to meet the requirement of TCP - TCH - 2 (Te + TAC,Q /2 ) > 0, it can be seen that the requirement of Te mainly depends on TCH. We believe that for 480 kHz SCS and 960 kHz SCS, if the margin calculated according to the above formula is too small to make it difficult for the UE to implement, TCH reduction should be considered, that is, smaller channel delay spread needs to be considered for higher SCS, one possible method is to limit the application scenarios, such as indoor, tens of meters of coverage environment or in a good propagation. Otherwise, we need to be able to accept the loss of transmission performance.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1: It is reasonable to choose Te that always meets the condition TCP - TCH - 2 (Te + TAC,Q /2 ) > 0.
Proposal 2: For 480 kHz SCS and 960 kHz SCS, TCH reduction should be considered. Otherwise, we need to be able to accept the loss of transmission performance.
· One possible method is to limit the application scenarios, such as indoor, tens of meters of coverage environment or in a good propagation. 
SSB and UL SCS combinations
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]We support other options with SSB SCS > UL SCS. In the current agreements, SSB SCS = UL SCS has been considered. Since the larger the SSB SCS, the larger the SSB bandwidth and the smaller the minimum timing error, and the smaller the UL SCS, the longer the CP length, which is beneficial to the Te requirements. Therefore, when SSB SCS > UL SCS, the Te requirement is easier to meet than SSB SCS = UL SCS, so it is reasonable to support SSB SCS > UL SCS.
Additionally, we believe that it may be possible to define requirements for SSB and UL SCS combinations of (120, 480) and (480, 960), depending on the channel delay spread and whether the reserved margin time is sufficient for the UE implementation.
Observations: For other options with SSB SCS > UL SCS, the Te requirement is easier to meet than SSB SCS = UL SCS.
Proposal 3: For SSB and UL SCS combinations,
· It is reasonable to support other options with SSB SCS > UL SCS.
· It may also be possible to define requirements for the combination of (120, 480) and (480, 960), depending on the channel delay spread and whether the reserved margin time is sufficient for the UE implementation.
Percentage of UL CP length Te can occupy
For consideration of network performance, we tend to support option 3, that is, the percentage of UL CP length Te can occupancy should be < 30%.
Proposal 4: The percentage of UL CP length Te can occupancy should be < 30%.
2.2 [bookmark: OLE_LINK110][bookmark: OLE_LINK111]MRTD/MTTD
The MRTD / MTTD agreements reached during the last meeting are as follows:
	Agreements 
· MRTD for FR2-2 inter-band CA
· No requirements needed unless more bands are introduced in RF room
· MRTD for intra-band non-contiguous CA
· Wait for conclusions on TAE before defining the MRTD requirement for intra-band non-contiguous NR CA within FR2-2


The remaining open issues are as follows:
	Open issues
· Basic principles – FFS
· Propagation delay
· FFS: Assumptions on propagation delay for FR2-2
· MRTD for FR1 and FR2-2 inter-band CA – FFS
· MRTD for FR1 and FR2-2 NR DC
· [bookmark: OLE_LINK74][bookmark: OLE_LINK75]FFS – Inter-band synchronous NR DC between FR1 and FR2-2
· Option 1: Use the existing requirements for FR1 and FR2-1 MRTD requirements
· Option 2: Specify shorter MRTD requirements
· Option 3: Wait for conclusions on TAE requirements
· FFS – Inter-band asynchronous NR DC between FR1 and FR2-2


Basic principles：
For MRTD, we believe that the new MRTD requirements may need to be considered for FR2-2, and we suggest to define the MRTD requirements in FR2-2 based on the following principles:
· For asynchronous cases: MRTD = 0.5 slot
· For synchronous cases: MRTD = TAE + propagation delay difference
According to the above principles, the MRTD requirements in the synchronous cases should also wait for the conclusions on the TAE made in the RF session. For the asynchronous cases, in principle, we believe that the MRTD will not be greater than 0.5slot, so it does not make sense to consider the MRTD when 0.5slot is smaller than the synchronous cases [3].
Proposal 5: It may be necessary to consider the new MRTD requirements for FR2-2, and when defining the MRTD requirements in FR2-2, it is based on the following principles:
· For asynchronous cases: MRTD = 0.5 slot
· For synchronous cases: MRTD = TAE + propagation delay difference
Propagation delay：
For FR2-2 and FR2-2，since there is no inter-band CA and the MRTD requirements for intra-band CA is defined under assumption of collocation, so there is no propagation delay difference [3].
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For FR1 and FR2-2, the MRTD requirements will be affected by the maximum propagation delay difference. Although the maximum distance from UE to FR2-2 BS may change in FR2-2, the propagation delay difference does not mainly depend on the maximum distance from UE to FR2-2 BS, but mainly depends on the maximum distance from FR2-2 BS to FR1 BS [3][4]. Therefore, the deployment assumptions between FR1 BS and FR2-2 BS will have an impact on MRTD. If there are no specific limitations or large changes compared with legacy deployments, the deployment delay difference may not change.
Proposal 6: For FR2-2 and FR2-2, there is no propagation delay difference.
Proposal 7: For FR1 and FR2-2, the deployment assumptions between FR1 BS and FR2-2 BS will have an impact on MRTD.
· If there are no specific limitations or large changes compared with legacy deployments, the deployment delay difference may not change.
[bookmark: OLE_LINK79][bookmark: OLE_LINK80]MRTD for FR1 and FR2-2 inter-band CA
We think the MRTD requirements for FR1 and FR2-2 inter-band CA depend on TAE and the propagation delay difference requirements.
· For TAE, it suggested to wait for the conclusions in the RF session；
· For the propagation delay difference, according to our above analysis, it depends on the deployments between FR1 BS and FR2-2 BS.
Proposal 8: The MRTD requirements for FR1 and FR2-2 inter-band CA depend on the conclusions of TAE and the propagation delay difference requirements.
MRTD for FR1 and FR2-2 NR DC
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]For inter-band synchronous NR DC between FR1 and FR2-2, the MRTD requirements need to wait for the conclusions of TAE and the propagation delay difference. 
[bookmark: _GoBack]For inter-band asynchronous NR DC between FR1 and FR2-2, the MRTD requirements in Rel-15 are defined as half the slot length with respect to the larger SCS of the MCG and SGC cells [5], and it is suggested to reuse the existing requirements for FR2-2.
Proposal 9: MRTD for FR1 and FR2-2 NR DC
· For inter-band synchronous cases: Wait for conclusions on TAE and the propagation delay difference requirements.
· For inter-band asynchronous cases: Reuse the existing MRTD requirements for FR1 and FR2-1, that is, half the slot length with respect to the larger SCS of the MCG and SGC cells.
3. 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: 
Proposal 1: It is reasonable to choose Te that always meets the condition TCP - TCH - 2 (Te + TAC,Q /2 ) > 0.
Proposal 2: For 480 kHz SCS and 960 kHz SCS, TCH reduction should be considered. Otherwise, we need to be able to accept the loss of transmission performance.
· One possible method is to limit the application scenarios, such as indoor, tens of meters of coverage environment or in a good propagation. 
Observations: For other options with SSB SCS > UL SCS, the Te requirement is easier to meet than SSB SCS = UL SCS.
Proposal 3: For SSB and UL SCS combinations,
· It is reasonable to support other options with SSB SCS > UL SCS.
· It may also be possible to define requirements for the combination of (120, 480) and (480, 960), depending on the channel delay spread and whether the reserved margin time is sufficient for the UE implementation.
Proposal 4: The percentage of UL CP length Te can occupancy should be < 30%.
Proposal 5: It may be necessary to consider the new MRTD requirements for FR2-2, and when defining the MRTD requirements in FR2-2, it is based on the following principles:
· For asynchronous cases: MRTD = 0.5 slot
· For synchronous cases: MRTD = TAE + propagation delay difference
Proposal 6: For FR2-2 and FR2-2, there is no propagation delay difference.
Proposal 7: For FR1 and FR2-2, the deployment assumptions between FR1 BS and FR2-2 BS will have an impact on MRTD.
· If there are no specific limitations or large changes compared with legacy deployments, the deployment delay difference may not change.
Proposal 8: The MRTD requirements for FR1 and FR2-2 inter-band CA depend on the conclusions of TAE and the propagation delay difference requirements.
Proposal 9: MRTD for FR1 and FR2-2 NR DC
· For inter-band synchronous cases: Wait for conclusions on TAE and the propagation delay difference requirements.
· For inter-band asynchronous cases: Reuse the existing MRTD requirements for FR1 and FR2-1, that is, half the slot length with respect to the larger SCS of the MCG and SGC cells.
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