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Discussion  
At RAN#81, it was agreed that the NR-NR DC version that is included in the Rel-15 late drop is to be restricted to synchronous operation only [3]. 

The NR exception sheet [1] explicitly included the restriction to synchronous mode: 
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.
[…]
Further details for each WG are shown in below
· RAN1
· Option 4:
· Evaluate whether new design on power control, multiplexing, etc. for both LTE & NR specs
· Strive for minimum RAN1 specification impact
· Some (limited) RAN1 meeting time is expected
· NR-NR Dual Connectivity
· Synchronous operation
· Minimum RAN1 impact and no HW impact
· No PUCCH-SCell

Earlier, company contributions [4][5] had been submitted to effectively overturn this agreement at the WG level and specify asynchronous NR-NR DC operation in Rel-15 in RAN1. These have not been agreed to. 
However, subsequently, RAN2 sent an LS [6] to RAN1, which described synchronous to be not really synchronous but rather just slot aligned. 
The LS [6] included the following: 
“=>	RAN2 understanding that sync NR-DC implies at least slot synchronisation and it does not imply SFN synchronisation
[…]
ACTION: 	RAN2 respectfully asks RAN1/RAN4 to confirm RAN2’s understanding on synchronous NR-DC in Rel-15.”

RAN1 has not agreed on either confirming or not confirming RAN2’s understanding. As a matter of fact, RAN1 has not agreed on sending any response to [6]. 
In the following, we describe our views on this topic and make a corresponding proposal for RAN1 agreement. 

The justification of [6], per our understanding, was that from RAN2’s point of view the actual specification impact of describing SFN-asynchronous operation relative to describing synchronous operation is small or zero. 
However, we would like to point out that the reason for limiting Rel-15 NR-NR DC to synchronous operation was not primarily avoiding specification impact but avoiding UE implementation impact. 
The reason for making the agreement on limiting the Rel-15 NR-NR DC specification to synchronous mode only in the RAN1 specification was to avoid UE physical layer procedure changes due to late drop features. That means that from the physical layer perspective, CA and DC operation should be identical, including how synchronous mode operation is defined. Therefore, synchronous DC operation should be SFN sync, same as CA operation. 

One change in physical layer procedures with the RAN2 definition would be how blind PSCell addition is performed in the scenario shown in Figure 1. 
[image: ]
Figure 1 NR-NR DC

A comparison of required search times for blind SCell addition is shown in Figure 2. 
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Figure 2 Comparison of SFN sync and SFN async search times

As it can be seen if Figure 2, the undetermined SFN timing results in increased search times. In addition, the UE is required to perform PBCH decoding in order to find SFN timing, even for blind PSCell add. 
The longer search time and required PBCH decode will result in the following: 
· Physical layer procedure changes for the late drop relative to CA, which is not aligned with the Plenary agreement
· Increased latency for blind PSCell addition
· RAN4 requirement changes

Note that the main reason of adopting SFN sync NR-DC in Rel-15 is NOT performance related concerns. The main reason is that no SFN sync would require UE physical layer implementation changes, as demonstrated by the PBCH decoding example, which was not intended to be in the scope of Rel-15 NR-NR DC. 


At the same time, at least to our knowledge, there was no analysis presented about what the benefit would be of slot level synchronization without SFN synchronization. There was a contribution [9] presented at RAN#84; however, it lacked concrete details on why no SFN synchronization would have benefits beyond the generic statement that it is more flexible. 
Therefore, we propose to ask the Plenary and RAN2 to explicitly include restriction to SFN synchronous mode NR-NR DC in the Rel-15 specifications. 
Specification impact
During the discussion at RAN#84, it was requested to present a list of specification changes that are needed in order to implement, if agreed, the proposal. The most straightforward implementation of the proposal is to make the following text change in TS38.300 [10], or alternatively, in TS37.340 [11].

================================================================================
[bookmark: _Toc5707152]5.4	Carrier aggregation
[bookmark: _Toc5707153]5.4.1	Carrier aggregation
In Carrier Aggregation (CA), two or more Component Carriers (CCs) are aggregated. A UE may simultaneously receive or transmit on one or multiple CCs depending on its capabilities. CA is supported for both contiguous and non-contiguous CCs. When CA is deployed frame timing and SFN are aligned across cells that can be aggregated. The maximum number of configured CCs for a UE is 16 for DL and 16 for UL.
[bookmark: _Toc5707154]5.4.2	Supplementary Uplink
In conjunction with a UL/DL carrier pair (FDD band) or a bidirectional carrier (TDD band), a UE may be configured with additional, Supplementary Uplink (SUL). SUL differs from the aggregated uplink in that the UE may be scheduled to transmit either on the supplementary uplink or on the uplink of the carrier being supplemented, but not on both at the same time.
5.4A	Dual Connectivity
For Dual Connectivity (DC) involving only NR serving cells, the same time synchronization requirements apply as described in Section 5.4.1 for all configured NR serving cells, including across MCG and SCG, in the current release of the specification.
=================================================================================
Note that the SFTD measurement definition does not need to be removed from Rel-15; therefore, no other specification changes would be required. 
Conclusions
In this contribution, the following proposal has been made:
Proposal: 
In alignment with the previous agreements, ask RAN and RAN2 to explicitly include restriction to SFN synchronous mode NR-NR DC in the Rel-15 specifications. 
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