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Background
A skeleton for TR 38.817-02 has been approved in [1]. 
We have submitted a companion contribution in [2], where we discuss the definition of LTE-NR DC in terms of synchronous and asynchronous behavior. When NR is considered, then the situation is more complex. A thorough analysis is needed to determine the synchronous and asynchronous scenarios when LTE-NR inter-RAT dual connectivity is deployed. In this contribution, we provide our understanding related to the above mentioned issue.
Based on this contribution, we provided a text proposal for TR 38.817-02 in this contribution.
Proposal
We propose to adopt the text in this contribution to TR 38.817-02. 
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref494710602][bookmark: _Ref174151459][bookmark: _Ref189809556]R4-1710085, TR 38.817-02 v0.2.0: General aspects for BS RF for NR
R4-1711478, Definition of synchronous and asynchronous Dual connectivity in Rel-15 LTE-NR combinations, Ericsson
[bookmark: _Ref449612696][bookmark: _Ref450945861][bookmark: _Ref494710824]
Text proposal for TR 38.817-02
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[bookmark: _Toc494452744]4	General and common aspects
The general and common aspects will be in the TR for General NR UE aspects. A reference will be added here.
4.1	Definition of synchronous and asynchronous Dual connectivity in Rel-15 LTE-NR combinations
There are several issues related to deployment for LTE-NR dual connectivity, that should be taken into consideration while deciding synchronous and asynchronous requirements for LTE-NR dual connectivity.
· LTE-NR dual connectivity deployment should provide enough flexibility so that cells in different spectrum range can be aggregated together. For example, in a real network, a very wide area cell in below 1 GHz can be aggregated with a mmWave small cell, thus requiring that, the UE should be able to handle as large relative propagation delay difference as possible. This will provide significant flexibility to the operators in terms of deployment options and aggregation options. 
· NR has several new features compared to LTE, such as different sub-carrier spacing, etc, which provides new opportunities compared to LTE networks. While interworking between LTE and NR is required to some extent, extending LTE DC requirements as they are to NR DC requirements may cause the loss of this above mentioned flexibility. 
· LTE and NR will be implemented in the UE using significantly different design principle and requirements, thus, it will not be suitable to consider synchronization between LTE and NR network in most cases. Moreover, in an UE, preferably different RF chains and baseband processing will be used for LTE and NR chains. Else, if NR is implemented using many of LTE designs, NR will not be able to achieve its full potentials. Thus, we propose not to consider synchronous LTE-NR dual connectivity as a general case. 
Thus, it is indeed important to use asynchronous operation as the baseline for LTE-NR dual connectivity. This will provide wide flexibility to the operators in terms of deployment and aggregation possibilities.
Moreover, SFN synchronization between LTE and NR cells are also not needed in LTE-NR dual connectivity operation. This is similar to Rel-12 LTE DC framework.  
Following is agreed with respect to LTE-NR DC:
· For inter-band LTE-NR dual connectivity, all UE supports asynchronous DC between LTE and NR.
· For inter-band LTE-NR dual connectivity, following MRTD and MTTD is defined:
	LTE PCell SCS (kHz)
	NR PSCell SCS (kHz)
	Maximum receive timing difference, MRTD (µs) for asynchronous operation
	Maximum transmission timing difference, MTTD (µs) for asynchronous operation

	15
	15
	500
	500

	15
	30
	250
	250

	15
	60
	125
	125

	15
	120
	62.5
	62.5



· For inter-band TDD-TDD (PCell-PSCell) and inter-band TDD-FDD (PCell-PSCell or PSCell-PCell) combinations,
· Asynchronous DC operation can be supported when LTE and NR bands have sufficient frequency separation. The mentioned frequency separation level is determined on case-by-case basis.
· Support of DC operation when LTE and NR bands does not have sufficient frequency separation will require further UE capability. The exact synchronization level in this case is left FFS.
· For intra-band LTE-NR DC, UE will support asynchronous dual connectivity when the UE indicates support of intra-band asynchronous dual connectivity. 
· For intra-band LTE-NR DC, following is adopted when UE only indicates synchronous DC capability: 
· Only collocated intra-band LTE-NR combinations are allowed in Rel-15 timeframe
· UE implementing one RX path for both LTE and NR shall meet the following MRTD requirements as shown in the table below:
	LTE PCell SCS (kHz)
	NR PSCell SCS (kHz)
	Maximum receive timing difference, MRTD (µs) for synchronous operation
	Maximum receive timing difference, MRTD (µs) for asynchronous operation

	15
	15
	4.76
	NA

	15
	30
	2.38
	NA

	15
	60
	1.19
	NA
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