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1	Introduction
In RAN#80, it was approved [1] that NR-NR DC is introduced in Rel-15 late drop with assumption of synchronous mode from L1 aspects. Specifically, the scope for NR-NR DC is approved in RAN plenary in exception sheet [2] as below:
	For SA (Option 2) only:
·     NR-NR Dual connectivity aspects
‐  Synchronous mode from physical layer aspects;
‐  Band combination(s) for FR1 + FR2;
‐  MCG fully in FR1 and SCG fully in FR2
‐  Common radio protocols and network interfaces applicable to both synchronous and asynchronous mode of operations.


In this contribution, we would like to provide our views for the expected changes on timing related requirement (i.e., in Chapter 7 of TS38.133) due to the introduced NR-NR Dual Connectivity in late drop.  
2 Discussion
Under our accompanying contribution for the overall scope of RRM requirement due to the introduced NR-NR DC in Rel-15 late drop [3], we give the overall scope from the expected changes for Chapter 7 in TS38.133 as below:
	Chapter-7: Timing
- 7.1 UE transmit timing (Yes)
- 7.2	UE timer accuracy (No)
- 7.3 Timing advance (No)
- 7.4 Cell phase synchronization accuracy (Yes)
- 7.5 MTTD (Yes)
- 7.6 MRTD (Yes)
	 Reference cell in case of NR-NR DC should be PCell, which is to be mentioned in Section 7.1
 For Section 7.4 (cell phase synchronization accuracy), the requirement should be mentioned for NR-NR DC, since there is synchronous operation in Rel-15 scope. 
 For Section 7.5, add new subsection for NR-NR DC MRTD, and to reuse the conclusion from inter-band synchronous EN-DC, i.e., 35.21 us for all SCS combinations.
 For Section 7.6, add new subsection for NR-NR DC MTTD, and to reuse the conclusion from inter-band synchronous EN-DC, i.e., 33 us for all SCS combinations



Specifically, for Section 7.1 (UE transmit timing), we expect the current requirement can be largely reused for NR-NR DC, except that similar statement like “The reference cell is PSCell in case of EN-DC.” is also needed for NR-NR DC, in which the reference cell is PCell in MCG, which is fully in FR1 as concluded in RAN plenary. The corresponding proposal below is expected to be captured in subsection 7.1.1. On the other hand, we expect no change is needed for Section 7.1.2 for UE initial transmission timing error (including timing error limit and applicable N_TA_offset value for different scenarios) and UE timing adjustment requirement. 
Proposal 1: The reference cell is PCell in case of synchronous NR-NR Dual Connectivity with MCG fully in FR1 and SCG fully in FR2.
As express in our overview paper [3], we don’t expect change is needed for UE timer accuracy in Section 7.2 and timing advance adjustment (delay and accuracy) requirement in Section 7.3. 
We expect the RAN plenary’s decision for synchronous mode for Rel-15 NR-NR DC should be included in TS38.133, while one candidate location is section 7.4 (cell phase synchronization accuracy requirement). Similar to Section 7.13 in TS36.133 (captured as below), we expect the similar definition is also needed for NR-NR DC: 
	7.13	Cell phase synchronization accuracy (Synchronized mode of dual connectivity)
7.13.1	Definition
Cell phase synchronization accuracy is defined as the maximum absolute timing mismatch between subframes which are transmitted by MeNB and SeNB and are scheduled for the same UE. The cell phase synchronization accuracy is defined only for synchronized mode of dual connectivity operation.
7.13.2	Minimum requirements
The cell phase synchronization accuracy shall not exceed the sum of absolute timing accuracy values declared by the manufacturer(s) for each BS. The cell phase synchronization accuracy requirement is optional.
NOTE: The sum of absolute timing accuracy values in synchronized mode of dual connectivity is assumed to be related to MRTD according to the following inequality:
TCPSA+TRPTD ≤ MRTD at the UE
Where:
TCPSA is the sum of absolute timing accuracy values declared by the manufacturer(s).
TRPTD is the absolute propagation time difference between MeNB and SeNB, which serve the same UE.
MRTD is the Maximum Received Timing Difference at the UE. MRTD is equal to 33 µs.


Specifically, the relationship between the sum of absolute timing accuracy values for synchronous NR-NR DC and MRTD (which is address in later section) is expressed by using the inequality. 
Proposal 2: Similar to cell phase synchronization accuracy requirement for LTE DC, the cell phase synchronization accuracy is defined for synchronous NR-NR DC, and further relationship with MRTD is also mentioned. 

Lastly, for the section 7.5 and 7.6 for MRTD and MTTD, new subsections for NR-NR DC should be added respectively. Considering the scenario of FR1-FR2 NR-NR DC is comparable to inter-band synchronous EN-DC, i.e., network also can’t guarantee co-located deployment. With the absolute propagation time difference between FR1 MgNB and FR2 SgNB considered, our view is it is reasonable to reuse the conclusion from inter-band synchronous EN-DC, i.e., 33 us for MRTD and 35.21 us for MTTD. 
Another difference is NR PCell can have SCS different from 15kHz, while our understanding is the same MTRD and MTTD requirement should be defined in the way of being agnostic to PCell/PSCell SCS, due to the similar principle when RAN4 define MRTD/MTTD requirement for synchronous EN-DC.
Proposal 3: NR-NR DC MRTD requirement is 33us and agnostic to PCell/PSCell SCS, by reusing the similar conclusion and principle to define EN-DC MRTD requirement. 
Proposal 4: NR-NR DC MTTD requirement is 35.21us and agnostic to PCell/PSCell SCS, by reusing the similar conclusion and principle to define EN-DC MTTD requirement. 

3 Conclusion
In this contribution, we provided our views for the expected changes on timing related requirement (i.e., in Chapter 7 of TS38.133) due to the introduced NR-NR Dual Connectivity in late drop, with the following proposals achieved.    
Proposal 1: The reference cell is PCell in case of synchronous NR-NR Dual Connectivity with MCG fully in FR1 and SCG fully in FR2.
Proposal 2: Similar to cell phase synchronization accuracy requirement for LTE DC, the cell phase synchronization accuracy is defined for synchronous NR-NR DC, and further relationship with MRTD is also mentioned. 
Proposal 3: NR-NR DC MRTD requirement is 33us and agnostic to PCell/PSCell SCS, by reusing the similar conclusion and principle to define EN-DC MRTD requirement. 
Proposal 4: NR-NR DC MTTD requirement is 35.21us and agnostic to PCell/PSCell SCS, by reusing the similar conclusion and principle to define EN-DC MTTD requirement. 
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