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After RAN2#93 an email discussion about deployment scenarios has been triggered. Agreements have been reached in RAN2#94 and a final TP has been proposed in R2-163969. 
In this contribution we propose some small updates to the TR in order to align with the terminology being used in the TR 38.913 e.g. related to the LTE-NR tight interworking.
Discussion
LTE-NR aggregation for Tight interworking and NR Standalone 
According to the latest updates from the RAN plenary, Standalone and Non-Standalone are referred as operation modes. “Non-standalone NR” implies using LTE as control plane anchor while “Standalone NR” implies full control plane capability for NR. The current aggrements from RAN2#94 says that NR or LTE can be MeNB i.e. the UE should be able to access over NR and establish NR-LTE tight interworking aggregation. In other words, a UE connected to “Standalone NR” operation can establish aggregation with LTE so that “NR Standalone” and “tight interworking aggregation” cannot be mutually exclusive scenarios.

Observation 1	The current version of the TR, where “Standalone NR” and “LTE-NR aggregation for tight Interworking” appears as separated sections, gives the wrong impression that there is no NR-LTE tight interworking aggregation in “Standalone NR”.

We have also observed that the LTE-NR inter-RAT mobility is covered in the Section 4.1.1 called “NR Standalone”. As explained before, Standalone NR and tight interworking are not mutually exclusive scenarios. In reality, TR 38.913 clearly states that LTE/NR tight interworking scenarios should consider both high performing multi-RAT mobility and aggregation features. The TR says that “The RAN architecture shall support tight interworking between the new RAT and LTE considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.”
Observation 2	The definition of LTE-NR tight interworking comprises both mobility and aggregation. 

One first editorial alternative could be to replace the section called “LTE-NR aggregation for tight interworking” by “NR Non-Standalone” and mention the aggregation scenarios in both sections. In that case one would need to modify the text and capture the NR-LTE aggregation for tight interworking scenarios in both sections. 
A second alternative, coud be to simply to replace the section called “LTE-NR aggregation for tight interworking” by “LTE-NR tight interworking” and place the LTE-NR inter-RAT mobility there, to be aligned with the definition in TR 38.913.
A third alternative, is simply to replace the section called “LTE-NR aggregation for tight interworking” by “LTE-NR tight interworking”, place the Scenario 2) associated to Figure 4.1.1-2 and create another section called “LTE-NR losse tight interworking” where to place Scenario 1) associated to Figure 4.1.1-2.
The second alternative is our preffered choice since it is the easiest to implement since it is the one using the terms in a more consistent way, does not introduce new terms and maps easily to the TR 38.913.


Proposal 1	Rename Section 4.1.2 to “LTE-NR tight interworking” and align with TR 38.913 by capturing both LTE-NR aggregation and inter-RAT mobility.

Co-located with overlapping and non-overlapping coverage
In RAN2#94, as a result of the email discussion (captured in R2-164306), there was a consensus that both scenarios 1.1 and 1.2 reproduced below were relevant to be studied:
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Scenario 1.1:		LTE-NR collocated (variants: LTE micro/NR micro and LTE macro/ NR macro) 
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Scenario 1.2:		LTE-NR non-collocated, overlapped (variants: LTE macro, NR micro and vice


For simplicity, only one figure was kept in the text. However, from the agreements, it is clear that Scenario 1.1 is an agreed sceanrio.
Agreements:
1:	The following scenarios in terms of cell layout, Node B location for LTE-NR aggregation are captured in the TR.
1.1).	LTE and NR "cells" are overlaid and co-located providing nearly the same coverage; both are macro or small cells.
1.2).	LTE and NR cells are overlaid, and co-located or not co-located providing different coverage; one is a macro cell and the other is a small cell.
2:	The following scenarios in terms of CN connection for LTE-NR aggregation are captured in the TR.
2.1).	NR tightly integrated in LTE via EPC (U-plane data is split at CN or RAN).
2.2).	LTE tightly integrated in NR via New CN (U-plane data is split at CN or RAN).
2.3).	NR tightly integrated in LTE via New CN (U-plane data is split at CN or RAN). 
Note: To be confirmed at joint meeting whether any concern studying case where NR connects to EPC via UP
3:		The following scenarios in terms of cell layout for standalone NR are captured into the TR.
3.1).	Macro cell only deployment
3.2).	Heterogeneous deployment
3.3).	Small cell only deployment
Proposal 4:	The following scenarios in terms of CN connection for single RAT and inter-RAT standalone operation are captured in the TR.

For single RAT operation:
4.1).	NR Node B is connected to New CN.
4.2).	LTE eNB is connected to NR Node BNew CN (or EPC as today).

For inter-RAT mobility:
4.3).	LTE eNB is connected to EPC and NR Node B is connected to New CN.
4.4).	Both LTE eNB and NR Node B are connected to New CN.

Observation 3	It is clear part of the agreed scenarios that LTE and NR “cells” can provide different coverage in co-located or not co-located, for macro “cell” and small “cell”.

The current version of the text gives the impression that a macro/macro co-deployment necessarily leads to an overlapping coverage, which will likely not be the case if carrier frequencies for NR and LTE are apart from each other. Therefore, we propose a minor text modification to clarify that aspect. 

Proposal 2	Align with the agreed scenarios and clarify in Section 4.1.2 that LTE and NR “cells” can provide different coverage in co-located or not co-located, for macro “cell” and small “cell”.

Definiton of a ‘cell’ for coverage
In RAN2#94, a long debate ended up in not defining a cell. For that reason, the agreements that referred to the term CELL where added with quotation marks (“”). To keep the same consistency over the TR it is reasonable to keep the same logica and whenever the term cell appears it should occur with quotation marks. Some companies expressed to be open to study potential differences between the cell concept in NR and LTE so that to avoid the ambiguity of the term CELL in the TR being interpreted in the exact same way as the LTE cell concept, the term should appear in quotation marks. 
Proposal 3	The term CELL should be capture in quotation marks to be consistent with the RAN2 agreements.
Conclusion
The following observations have been made:
Observation 1	The current version of the TR, where “Standalone NR” and “LTE-NR aggregation for tight Interworking” appears as separated sections, gives the wrong impression that there is no NR-LTE tight interworking aggregation in “Standalone NR”.
Observation 2	The definition of LTE-NR tight interworking comprises both mobility and aggregation. 
Observation 3	It is clear part of the agreed scenarios that LTE and NR “cells” can provide different coverage in co-located or not co-located, for macro “cell” and small “cell”.

Based on the previous observations the following has been proposed:
Proposal 1	Rename Section 4.1.2 to “LTE-NR tight interworking” and align with TR 38.913 by capturing both LTE-NR aggregation and inter-RAT mobility.
Proposal 2	Align with the agreed scenarios and clarify in Section 4.1.2 that LTE and NR “cells” can provide different coverage in co-located or not co-located, for macro “cell” and small “cell”.

Text Proposal
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Deployment scenarios
Standalone NR
In terms of ‘cell’ layout, the following scenarios are assumed for study of standalone NR:
-	Homogeneous deployment where all of ‘cells’ provide the similar coverage, e.g. macro or small ‘cell’ only;
-	Heterogeneous deployment where ‘cells’ of different size are overlapped, e.g. macro and small ‘cells’.
In terms of CN-RAN connection, the following scenario as illustrated in Figures 4.1.1-1 and 4.1.1-2 is assumed for study of standalone NR opefdfdration:
1)	NR Node B is connected to NextGen Core;


Figure 4.1.1-1:	CN-RAN connection for standalone NR operation
2) NR Node B is connected to NextGen Core and LTE eNB is connected to EPC:


4.1.2	LTE-NR aggregation for tight interworking
Figure 4.1.1-2 shows the deployment scenarios assumed for inter-RAT mobility between NR and LTE:
1)	Both eLTE eNB and NR Node B are connected to NextGen Core:


Figure 4.1.1-2:	CN-RAN connection for inter-RAT mobility between NR and LTE
Figure 4.1.2-1 shows deployment scenarios in terms of cell layout and Node B location assumed for study of LTE-NR aggregation tight interworking. The left side of Figure 4.1.2-1 shows a scenario where both LTE and NR “cells” are overlaid and co-located. Depending on the frequency carrier deployed LTE-NR may provideing or not the similar coverage. Both LTE and NR “cells” are provide macro or small “cells”. The right side of Figure 4.1.2-1 shows another scenario where LTE and NR “cells” are overlaid, and co-located or not co-located, providing different coverage. In this figure, LTE serves macro “cells” and NR serves small “cells”. The opposite scenario is also considered. A co-located “cell” refers to a small “cell” together with a macro “cell” for which their eNB is installed at the same location. A non-co-located “cell” refers to a small “cell” together with a macro “cell” for which their eNB is installed at the different location.





Figure 4.1.2-1:	Cell layout for LTE-NR aggregation scenarios
Figure 4.1.2-2 shows the following deployment scenarios in terms of CN-RAN connection assumed for study of LTE-NR aggregation:
1)	NR tightly integrated in LTE via EPC;
2)	LTE tightly integrated in NR via NextGen Core;
3)	NR tightly integrated in LTE via NexGen Core.
For all scenarios, there exists one C-plane connection between CN and RAN. U-plane data is routed to RAN directly through CN on a bearer basis (green line in Figure 4.1.2-2). Alternatively, U-plane data flow in the same bearer is split at RAN (red line in Figure 4.1.2-2).


Figure 4.1.2-2:	CN-RAN connection for LTE-NR aggregation scenarios
4.1.3	Interworking with WLAN
Figure 4.1.3-1 shows a deployment scenario in terms of CN-RAN connection assumed for WLAN integration with NR. In this scenario, WLAN is integrated in NR via NextGen Core.


Figure 4.1.3-1:	CN-RAN connection for WLAN integration with NR
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