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1. Introduction
This email discussion is aimed at identifying deployment scenarios to be captured in the RAN2 TR for NR.
[93bis#23][NR] Deployment scenarios (DOCOMO)

-
Aim to identify deployment scenarios that can be captured in the TR.

-
Intended outcome: Email discussion report to next meeting

-
Deadline: Thursday 05/05/2016
According to the agreement at RAN2#93bis [1], this email discussion focuses only the deployment scenarios relevant to the RAN2 responsible area until the deadline.
=>
We will capture in the TR deployment scenarios that we intend the system to support. Which scenarios to include (from this and other papers) is TBD. We will only capture different scenarios that are visible to us.
Depending on the outcome, text proposal to the TR may be discussed after the deadline to submit it for the next meeting.
2. Discussion
2.1. Classification
For both LTE-NR tight interworking and standalone NR operations, the following scenarios should be investigated.
· Cell layout

· Interconnection type between the cells is taken into account, e.g., ideal or non-ideal backhaul.
· The cell is operated by LTE or NR. Detailed operation modes (e.g., licensed or unlicensed, co-channel or separate frequency) are not classified under this exercise unless required to analyse.
· Cell coverage size of LTE and NR, e.g., macro or micro.
· Connection to CN (EPC or New CN)

Table 2.1-1 summarises all possible classifications and objectives to study for each scenario. Details are looked into the subsequent sub-clauses.
Table 2.1-1:
Classification and objectives for each scenario
	Operation
	Cell layout
	Connection to CN

	LTE-NR tight interworking
	To identify potential cell layouts and interconnection types between LTE and NR. (sub-clause 2.2)
	To identify potential options on connection to CN for LTE-NR tight interworking (sub-clause 2.3)

	Standalone NR
	To identify potential cell layouts and interconnection types between NR cells (sub-clause 2.4)
	To identify potential options on connection to CN for standalone NR (sub-clause 2.5)


2.2. Potential cell layouts for LTE-NR tight interworking
In [2], the following four scenarios were proposed to consider for LTE-NR tight interworking.
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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 versa)
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Scenario 1.3:

LTE-NR non-collocated, non-overlapped (LTE outdoor macro, NR indoor micro)
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Scenario 1.4:

LTE-NR collocated, HetNet (LTE macro and micro, NR macro and micro) 
There could be the other scenarios than the above scenarios, e.g., LTE Macro/ NR micro and vice versa for Scenario 1.1 (but may fall into scenario 4), NR outdoor macro and LTE indoor micro for Scenario 1.3. In this context, “collocated” can be referred as ideal backhaul connection between LTE and NR, whereas “non-collocated” can be referred as non-ideal backhaul between LTE and NR. Companies are invited to provide their views if the above scenarios should be captured in the TR and if there are the other scenarios which should be captured in the TR.
	Company name
	Comments

	 CMCC
	In general we support to capture all the typical deployment scenarios in the RAN2 TR. Besides, we have two more comments as follows:

1. Regarding Scenario 1.1, we think it is beneficial to explicitly capture the two additional scenarios, i.e. LTE Macro/NR micro and NR Macro/LTE micro (as Rapporteur already indicated as well).  As an example, we added these two scenarios in the above Scenario 1.1.

2. W.R.T. scenario 1.4, we slightly prefer to remove it as it is just the combination of scenario 1.1 and 1.3 and in RAN2 we could start the discussion from the basic and simple scenarios (i.e. scenario 1.1/1.2/1.3) first in order to reduce the complexity of work,   

	KDDI
	We support to capture all potential deployment scenarios in RAN2 TR. Besides, we have more comments as follows:
1. Regarding scenario 1.1 and 1.2, we propose that they are explicitly captured in the TR, because they will be actually simple and frequent scenarios.
2. Regarding scenario 1.3, we believe that RAN2 should clarify its actual use case and necessary as inter-working, because they were ambiguous as RAN2 discussed at last RAN2 meeting.

3. Regarding scenario 1.4, we slightly prefer to remove it, or subdivide it.  We mean that in case of removing, it might be covered by combination of scenario 1.1 and 1.2. On the other hand, in case of subdivision, it might be severely subdivision to 5 scenario (i.e. 4-1:LTE macro & micro, NR micro / 4-2:LTE micro, NR macro & micro / 4-3:LTE macro & micro, NR macro / 4-4:LTE macro, NR macro & micro / 4-5:LTE macro & micro, NR macro & micro).

	QC
	We think only scenarios 1.1 as revised by CMCC and 1.2 need to be captured

We would like to separate the coverage and backhaul as scenario 1.2 should apply to both ideal and non-ideal backhaul

	LG
	We prefer to capture only 1.1 and 1.2.

	MediaTek
	If Scenario 1.3 is included, it should have some overlap to address at least HO. Scenario 1.4 just shows more permutations of 1.2 and 1.1, so not essential. When we depicted LTE DC, we did not list all CCs controlled by MeNB or SeNB.

We consider 1.1 and 1.2 is enough for time being.

	KT
	We support to capture all the proposed deployment scenarios in RAN2 TR except for the scenario 1.4. Our some comments are as follows:

1. We propose to add texts on cell coverage size into Section 2.1 for clarification: Cell coverage size of LTE and NR, e.g., macro or micro.
2. We prefer to remove the scenario 1.4 since it seems to be redundant.

	OPPO
	We support to capture revised Scenario 1.1 and Scenario 1.2.
Regarding to Scenario 1.3, we still don’t quite understand why the NR cell is totally separated from LTE Macro, and which kind of enhancement we would like to introduce for this scenario, therefore, we would like to remove this scenario at current stage.

Regard to Scenario 1.4, we agree that this scenario is possible. But we agree with previous comments that this one can be covered by the combination of pervious scenarios.

	Nokia, Alcatel-Lucent Shanghai Bell
	A few general comments:

· We should first have a definition of what tight interworking means e.g. how does that relate to normal interworking and what kind of requirements does that introduce on the scenarios to support. We would propose this as a starting point “LTE-NR tight interworking: Operation where a given UE utilizes radio resources coordinated by LTE and NR radio accesses”.

· For scenario 1.1, it probably does not make any difference whether both are macros or micros.

· The document talks about CA framework, which would also be useful to define.

· We are curious to understand how the scenario 1.3 can target tight interworking; probably because we do not have a clear definition of what tight interworking is.
In addition, we have made some small correction proposals to the text and figures:

· NetNet should be HetNet.
·  In the above paragraph there is a Scenario 4. We assume it’s a typo and refers to Scenario 1.4. 

Finally, we think for the description about collocated and non-collocated implying ideal and non-ideal backhaul may be misleading: we think those are not necessarily related to each other. For example, both the scenarios in 1.1 would also be applicable to non-ideal backhaul.

	Ericsson
	We are fine with the suggested scenarios but would like to expand them to cover RRHs and multiple frequencies for completeness. The figures in 36.300 Annex J can be used as inspiration.

An editorial comment, we think we can have a single figure for scenario 1.2 like you have for scenario 1.4, i.e. that there is a "NR/LTE Macro" and a "LTE/NR Micro". Similarly for scenario 3 we don't see a point of excluding NR Macro + LTE micro at this point. So similarly we can just say "LTE/NR Macro" and "NR/LTE Micro" respectively in figure 1.3.

	Samsung
	In order to keep solutions simple, in line with current DC deployments, we assume only scenarios 1.1 and 1.2 need to be captured.

	ZTE
	In LTE, the LTE macro/micro will refer to the macro cell and micro cell respectively. However, in NR, it is not clear how to understand the concept of “cell”, So, we think it would be better to clarify how to understand the NR macro/micro. Does it refer to the “NR macro/micro cell” or “NR macro/micro TRP”?  If some kind of “logical cell” consists of lots of micro TRP, should it be considered as NR macro or NR micro?

For the scenarios, we also prefer only to capture scenarios 1.1 and 1.2. 

Moreover, if the NR macro/micro refers to the macro/micro TRP, for the scenarios 1.2, we think the scenario with LTE micro and NR micro overlapped should also be considered.

	Coolpad
	We support to capture Scenario 1.1 and 1.2.  For scenario 1.3 and 1.4, we have similar concern with OPPO.

	NEC
	We prefer to capture the scenarios 1.1 and 1.2 for now. We consider further discussion for clarification is needed for the scenario 1.3. For the scenario 1.4, we do not see strong reason to capture in addition to 1.1 and 1.2.

	ITRI
	We support to capture Scenario 1.1, 1.2, and 1.3 in the TR.

	CATT
	We think scenario 1.1 and scenario 1.2 are essential to be captured. Scenario 1.4 can be realised with combination of scenario 1.1 and 1.2.  Unless scenario 1.4 brings additional requirements which cannot be covered in combination by scenario 1.1 and scenario 1.2, we don’t see the need to capture scenario 1.4 in the TR.  Scenario 1.3 is not clear hence we think scenario 1.3 should not be captured. We think the definition of cell in NR which is fundamental to many concepts of NR should be discussed in the next meeting. 

	Huawei, HiSilicon
	First we think it is important to have note that the drawing of a cell in this email discussion is only for illustration purpose; it doesn’t indicate that a cell consists of only one TRP. The relation between the concept of cell and multiple TRPs is pending on further discussions in RAN1 (e.g., the sync channel design) and RAN2 (e.g., the logical entity handling L2 protocol processes of the transmissions on the involved TRPs).

We think Scenarios 1.1, 1.2, and 1.3 should be captured in the TR. Scenario 1.3 can be used to study a possible inter-RAT mobility enabled by LTE-NR tight interworking framework (the drawing of the scenario 1.3 may be improved with NR micro and LTE macro being neighbour cells)

	Convida Wireless
	We share the same view as QC. We think only scenarios 1.1 as revised by CMCC and 1.2 need to be captured. We would also like to separate the coverage and backhaul as scenario 1.2 should apply to both ideal and non-ideal backhaul.

	Intel
	We propose to capture only scenario 1.1 and 1.2 at this time.  We are not sure of the usecase for scenario 1.3 as it is now drawn.  Scenario 1.4 seems to include many sub-scenarios and needs more discussion to understand clearly which ones are to be considered for inclusions.

	Fujitsu
	We are fine with Scenarios 1.1 and 1.2. Scenario 1.3 needs to be studied further since there are unclear points as we discussed in the last RAN2 meeting. Scenario 1.4 seems to be a variant of Scenarios 1.1 and 1.2, so that this would not be an essential scenario for now.

	NTT DOCOMO
	The following requirement for LTE-NR tight interworking is captured in TR 38.913.

-
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.
So, it could be understood that “LTE-NR tight interworking” would include 1) standalone NR operation with high performing inter-RAT mobility with LTE, and 2) operation with LTE-NR data flow aggregation. Below, we indicate our views considering the latter case in mind.
For LTE-NR tight interworking, we foresee at least the following scenarios:

a) LTE and NR cells (transmission points) collocated

b) LTE and NR cells (transmission points) non-collocated but with area overlap

· with ideal backhaul or non-ideal backhaul

On scenario 1.1, it seems straight forward that both LTE and NR cells (transmission points) are co-located. The backhaul characteristics are likely to be ideal. This corresponds to scenario a) above.

In Scenario 1.2, LTE and NR cells (transmission points) are not co-located with possibility of ideal and non-ideal backhaul. This corresponds to scenarios b) above.
On Scenario 1.3, it is questionable how the “high performing inter-RAT mobility and aggregation of data flow” can be achieved by this cell layout. We’re of opinion that it is out of the scope in the context of tight interworking. 

On Scenario 1.4, it is a combination of 1.1 and 1.2 and can be covered by 1.1 and 1.2.
When TP is developed, the similar style as in TS 36.300 could be considered.


Rapporteur’s summary:

20 companies provided their views on potential cell layouts for LTE-NR tight interworking. All of companies thought that Scenario 1.1 and 1.2 are essential and should at least be captured in the TR. Scenario 1.3 seemed not thought as a scenario for tight interworking while there was a comment that it could be a reference for inter-RAT mobility study. Scenario 1.4 was regarded as a combination of Scenario 1.1 and 1.2. From these comments, the following can be proposed as the outcome of this discussion item. It is noted that the scenarios are rephrased to be comprehensive without a figure.

Proposal 1:
The following scenarios in terms of cell layout, Node B location for LTE-NR tight interworking 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.

2.3. Potential CN connections for LTE-NR tight interworking
The following three scenarios in terms of the CN connection were proposed for LTE-NR tight interworking.
Scenario 2.1:

NR tightly integrated in LTE via EPC
Scenario 2.2:

LTE tightly integrated in NR via New CN
Scenario 2.3:

NR tightly integrated in LTE via New CN
Besides, the following split options in terms of U-plane data path should be taken into account.

Split at CN option:

U-plane data is spit at CN

Split at RAN option:
U-plane data is split at RAN

In addition, the following scenario was proposed.

Scenario 2.4:
LTE and NR are interworked via EPC and New CN (C-plane is served by either LTE or NR)
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Scenario 2.3-Split at CN
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Scenario 2.4:
C-plane is served by either LTE (left) or NR (right)
From the figure of Scenario 2.1, one can imagine that MeNB is LTE eNB and connected to EPC via S1-MME/S1-U in case of MCG bearer or split bearer. In case of SCG bearer, there is a direct interface between NR and EPC for delivering U-plane data. If the tight integration is realised by the Carrier Aggregation (CA) like framework, there would be an S1 connection between EPC and LTE eNB and no direct connection between EPC and NR eNB. Scenario 2.3 can be considered as a variant of Scenario 2.1 in which LTE eNB as MeNB is connected to New CN via a new interface (TBD).
From the figure of Scenario 2.2, one can imagine that MeNB is NR Node B and connected to New CN via a new interface (TBD) in case of MCG bearer or split bearer. In case of SCG bearer, there is a direct interface between LTE and New CN for delivering U-plane data. It is not crystal clear if the interface between LTE and New CN is a new interface or not. If the tight integration is realised by the CA like framework, there is only one connection between New CN and NR eNB and no direct connection between New CN and LTE eNB.
There might be the other potential assumptions, e.g., NR Node B can be MeNB in Scenario 2.1 and LTE eNB can be MeNB in Scenario 2.2. Companies are invited to provide their views if the above scenarios should be captured in the TR and if the other potential assumptions can be considered.

	Company name
	comments

	CMCC
	In general we support to capture both Scenario 2.1 and Scenario 2.2 in the RAN2 TR. Besides, we have two more comments as follows:

1. In terms of DC architecture, we kindly request to clarify whether both DC 1A and DC 3C are supported or only DC 1A is supported for scenario 2.1 and 2.2. 

2. For the scenarios of LTE-NR tight interworking, we are wondering whether the scenarios 8&9 proposed in R2-162618 could be considered as the potential scenarios. 

	KDDI
	We support to capture scenario 2.1 and 2.2 in RAN2 TR as 1st step. 

	QC
	We support to capture both Scenario 2.1 and Scenario 2.2 in the RAN2 TR but would like to capture the additional scenarios shown to explicitly capture RAN and CN based interworking with both LTE or NR as the anchor as well as split options.

	LG
	We think capturing (original) 2.1 and 2.2 would be sufficient. Our understanding is that 2.1 and 2.2 are applied to both 1A and 3C.

	MediaTek
	The baseline is a new interface, e.g. NR S1, between NR and NCore. We also expect LTE eNB can be upgraded to use NR S1. Therefore, we support 2.1, 2.2, and 2.3.

We belive there is no need to consider addition scenarios of split of AN, which are covered by original scenarios.  

	KT
	We support to capture all the proposed scenarios of Section 2.3 in RAN2 TR. Our some comments are as follows:

1. We propose that at least both the DC 1A and 3C-like schemes shall be supported for proposed scenarios.

	OPPO
	Since we are discussing the deployment scenarios, where is the data splitted, at CN or AN, which kind of mechanism we need to use, 1A or 3C, seems more like the discussion on solutions. Therefore, we consider it is more appropriate to only incorporate the possible deployment scenario here, and adding 2.1, 2.2 and 2.3 is sufficient to not preclude any solutions from deployment scenarios perspective. The rest contents could be further discussed later. 

	Nokia, Alcatel-Lucent Shanghai Bell
	In the first set of figures, 
The 3) should be replaced by 2) in the visio object. We would propose to add a note mentioning that these are architecture options in the context of a single UE.
We think some scenarios are missing from the discussion, and have added them:

· Scenario 2.3 depicts a case wherein the  LTE node is connected to the NextGen Core (CP+UP). 

·  Scenario 2.4 and 2.5 depict cases where LTE and NR are independently connected to EPC and NextGen cores (respectively) but are linked via the two core networks to allow tight interworking. These scenarios are seen as transition use cases covering situations such as adding multi-RAT support over an initially standalone deployment. Specific examples include:
· Extending NR standalone with new core to also support LTE-NR dual connectivity without requiring LTE upgrade to evolved LTE supporting Next Gen Core (scenario 1.2a)
Adding support to include legacy indoor LTE small within a NR-LTE dual connectivity use case (Scenario 1.2b)

	Ericsson
	While we believe that RAN3/SA2 should drive this discussion and any agreement made in RAN2 needs to be aligned with the progress in RAN3/SA2. We note that RAN3 has already captured RAN-CN interface alternatives in TR 38.801.

As CATT said, we can have the same figures for 1A and 3C bearers by having a UP-line between the LTE eNB and the NR nodeB.

Scenarios in figure 2.4 are too early to discuss for RAN2 now and should wait for SA2 input.

It seems that RAN3 has already progressed in this area and we should align our figures to their figures, they seem to not be the same now.

	Samsung
	· We think as a start scenario 4 should be captured. Note that this means “scenario 4” from the other email thread for this email discussion i.e. CP+UP to LTE only, UP between LTE and NR.


For other scenarios, e.g. related to UP support between EPC<->NR, we think it would be good to discuss this with SA2. 

	ZTE
	Since the split options look more like some technical solutions not scenarios, we think we don’t need to touch this part at the very beginning 

For the scenarios, we prefer only to capture the original 2.1 and 2.2. 

Moreover, we think the figures above only show the possibility of CN connections instead of the LTE-NR interworking configuration, which means even in case the “CP+UP” is marked in the figure, we can still configure to use the CP only to enable the DC-1A similar interworking.

	Coolpad
	Agree with KDDI and OPPO that we should capture scenario 2.1 and 2.2 firstly.  The split options which are more related to solutions instead of scenarios can be discussed later.

	NEC
	We prefer to capture the scenario 2.1 and 2.2 for now. We suggest to wait for SA2/RAN3 to capture the scenario 2.3.

	ITRI
	Agree with MediaTek that LTE eNB could be upgraded to connect to the new CN via the new S1 interface. Therefore, we support to capture Scenario 2.1, 2.2, and 2.3. Whether to capture Scenario 2.4 shall be further discussed.

	CATT
	Most essential scenarios are captured in the original figure 2.1) and 2.2). Difference between figure 2.2 and 2.3 is that only new UP interface between LTE and new CN in figure 2.2 while both new CP and UP interfaces between LTE and new CN is supported in figure 2.3. SA2 still discussing on the interfaces between new CN and LTE. 

Both DC 1A and DC 3C are covered by the original figures, therefore we don’t see the need to add separate figures to illustrates CN split and RAN split. Both DC 1A and 3C could be illustrated in the original figures with a dash line for UP interface between CN and secondary RAN node. 

 We think it is need to clarify that new interfaces are used between NextGen Core and both LTE and NR.  And legacy interfaces are used between EPC and both LTE and NR in figure 2.1.

We don’t think figure 2.4 should be included. SA2/RAN3 are discussing of possible CN architecture and as pointed out at the introduction, this email discussion focuses on the scenarios relevant to RAN2.



	Huawei, HiSilicon
	We support to capture scenarios 2.1, 2.2 and 2.3 in the TR. For scenario 2.1, DC 1A kind of split based on the UP connection between NR and EPC needs works in SA2/SA3 to study the support from EPC of session/QoS/security management of NR connection. Scenario 2.4 is up to the discussion we’ll have jointly with SA2 and RAN3.

	Convida
	We prefer to capture for now the scenarios 2.1 and 2.2 with the corresponding split options (i.e. split in CN and split in RAN). As for scenarios 2.3 and 2.4, we think it will be good to discuss this with SA2.

	Intel
	While we agree that scenario 2.1 and 2.2 should be considered for inclusion, we should wait for the outcome of the joint meeting with SA2 before taking a decision on what to include.

	Fujitsu
	We are wondering if (1) EPC will have an interface to NR-RAN, (2) NGC will have an interface to LTE-RAN, and (3) there are an interface between EPC and NGC. Therefore, we prefer to wait for RAN3/SA2 progresses.

	NTT DOCOMO
	To achieve independent RAN/CN evolution, we think scenario 2.1, 2.2, 2.3 are potential candidates. In addition, another scenario of “LTE tightly integrated in NR via EPC” can be considered and it may be too early to rule out this scenario considering that the concept of NextGen Core is still unclear.
To study the potential impact of RAN-CN interface, it is helpful to clarify how the C/U-plane data path looks like. Therefore, U-plane data split options should be described in the TR. 
We are aware that RAN3 is studying potential scenarios as well. Nevertheless, the CN-RAN inter connection option is also an important assumption for the RAN2 responsible area like the study of Dual Connectivity in the past.

On Scenario 2.4, it is not so clear how the “high performing inter-RAT mobility and aggregation” can be achieved as described in TR 38.913.


Rapporteur’s summary:

20 companies provided their views on potential CN connections for LTE-NR tight interworking. While a concern was raised that it is the realm of RAN3/SA2 and so wait for their progress, the common view could be found that Scenario 2.1, 2.2 and 2.3 are essential and should be captured in the TR no matter how the figure is separated for different U-plane data split options. There was a proposal that LTE and NR are interworked via EPC and New CN (Scenario 2.4) although positive feedback was not received other than the proponent. One more scenario was proposed in the end of email discussion that LTE tightly integrated in NR via EPC. Since feedback was not received until the deadline, this additional proposal is required to discuss on-line. From these comments, the followings can be proposed as the outcome of this discussion item.
Proposal 2:
The following scenarios in terms of CN connection for LTE-NR tight interworking 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).
Proposal 2a:

Discuss if the following scenario can be a potential scenario.

2.4). LTE tightly integrated in NR via EPC (U-plane data is split at CN or RAN).
It is also proposed to check if there is a gap between RAN2 and RAN3 on the agreed scenarios (possibly during the joint session).
2.4. Potential cell layouts for standalone NR
For standalone NR operation, there was no clear-cut proposal on the potential cell layouts at the #93bis meeting. Nonetheless, the conventional layouts used for legacy RATs can be assumed as follows.
Scenario 3.1:

Macro cell only deployment
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Scenario 3.2:

Heterogeneous deployment
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Scenario 3.3:

Small cell only deployment

For standalone operation, carrier frequency specific aspects might be considered to assess if the scenario is reasonable, e.g., if high frequency bands can be assumed for macro/small cell only deployment. Companies are invited to provide their views if the above scenarios should be assumed for standalone NR operation and captured in the TR.
	Company name
	Comments

	CMCC
	Generally we support all the potential cell layouts listed above. Further we have one more consideration. For standalone NR, we are wondering if it is necessary to discuss both the intra-frequency and inter-frequency cases for the above deployment scenarios. Specifically, 

1. For macro/small cell only deployment, two example cases are added in scenario 3.1. One is the intra-frequency case where all NR nodes share the same frequency, and the other is the inter-frequency case where two or more frequencies are used by the NR nodes. 

2. For heterogeneous deployment, another two similar example cases are shown in scenario 3.2. For intra-frequency case 1), two NR nodes are non-collocated deployed using the same frequency. For inter-frequency cases 2a) and 2b), two NR nodes are collocated or non-collocated deployed using different frequencies.

	KDDI
	We support to capture all the potential cell layouts listed above, however we think that RAN2 might need to clarify necessary and motivation of scenario 3.1 inter-freq.


	QC
	We think all of the scenarios should be considered at this point of time.

	LG
	We are ok to capture scenarios 3.1 and 3.2. However, for scenario 3.3, we want to clarify the motivation first.

	MediaTek
	We also support to consider all three scenarios at time being.

	KT
	We support to capture all the proposed scenarios of Section 2.4 in RAN2 TR.

	OPPO
	We support to capture scenario 3.1 and 3.2. Regarding 3.3, we would like to clarify that one small cell is deployed isolated or a cluster of small cells is deployed in the scenario? The scenario is for indoor or outdoor?

	Nokia, Alcatel-Lucent Shanghai Bell
	We agree with the intention that NR should support several deployment options, however we think that the cell layouts for standalone NR are the same as for tight interworking (as in Section 2.2). 

We understand the Scenario 4.1 and 4.2 are also possible with the standalone NR cases listed above.

	Ericsson
	We believe that NR should support all of the listed scenarios (3.1, 3.2, 3.3).

	Samsung
	We think all 3 scenarios should be supported. I.e. stand-alone NR should support deployments with small cells, large cells and also hetnet deployments should be possible.

If we talk we consider eNB sizes, we assume again 3 scenarios should be supported. I.e. stand-alone NR should be able to support network deployments with large eNB’s (large coverage area per eNB), small eNB’s (small coverage area per eNB) or a mix of small and large eNB’s.

	ZTE
	We support to consider all the scenarios above.

However, since the concept of “cell” is not clear in NR, in order to keep align with TR 38.913, we prefer to use NR macro/micro TRP instead of macro/micro cell.

Besides all the scenarios above, consider the huge difference between high-frequency band (e.g. 70GHz) and low frequency band (e.g. 6GHz), we wonder whether we need to add one more dimension for the high frequency band and low frequency band in the cell layout?

	Coolpad
	We support all the three scenarios.

	NEC
	We are also fine to capture the scenario 3.1 and 3.2. We are wondering if the scenario 3.3 is something different from the scenario 3.1 from RAN2 point of view. If any, we agree to capture this in the TR but want to clarify the point (difference).

	ITRI
	We support to capture all the proposed scenarios in the TR.

	CATT
	We think that all scenarios 3.1, 3,2 and 3.3 should be considered for study.

	Huawei, HiSilicon
	We think standalone NR should be feasible in all the three scenarios 3.1, 3.2, and 3.3, support to capture them in the TR. 

	Convida Wireless
	We think all the listed scenarios i.e. scenarios 3.1, 3.2 and 3.3 should be supported.

	Intel
	All these scenarios are supported for LTE and we agree should be supported for NR.

	Fujitsu
	We are fine with capturing all scenarios.

	NTT DOCOMO
	Similar to the legacy RATs, all three scenarios should be enabled by NR, although these scenarios are not so relevant to the RAN2 responsible areas. One potential impact is mobility in terms of cell size and layout. Nevertheless, a careful study should be done not to optimize an unrealistic scenario in reality. For instance, it is quite doubtful that only small cells on high frequency are deployed. The small cell Study Item looked into this scenario and agreed not to do anything for Scenario 3.3.


Rapporteur’s summary:

20 companies provided their views on potential cell layouts for standalone NR. In general, most of companies were of opinion that all three scenarios are supported by NR and should be captured in the TR. There were a few comments on Scenario 3.3 for their motivation and reality in practice. It was also questioned whether these scenarios are relevant to the RAN2 study. From these comments, the following can be proposed as the outcome of this discussion item.

Proposal 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 3a:
How these scenarios are described in detail is to be discussed when Text Proposal is developped, taking into account the relevance of radio interface protocol design.

2.5. Potential CN connections for standalone NR
In [3], the following two scenarios in terms of the CN connection were proposed for standalone NR operation.
Scenario 4.1:

LTE eNB is connected to EPC and NR Node B is connected to New CN.
Scenario 4.2:

Both LTE eNB and NR Node B are connected to New CN.
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Scenario 4.2

Another potential scenario is that both LTE eNB and NR Node B are connected to EPC, although it was not proposed in [3]. These scenarios could be a baseline assumption to study inter-RAT mobility between LTE and NR and so worthwhile clarifying. Companies are invited to provide their views if the above scenarios (4.1 and 4.2) should be captured in the TR and if the other potential scenarios can be considered.
	Company name
	Comments

	CMCC
	Generally we support to capture all the proposed potential CN connections for standalone NR in the TR.

	KDDI
	We support to capture all potential CN connections in RAN2 TR. However, regarding both scenarios, we think that RAN2 need to clarify necessary of interface between LTE and NR as stand-alone NR, because usually speaking, if there are some interfaces between LTE and NR, it would be better that those scenarios  are classified as inter-working.


	QC
	Scenarios 4.1 and 4.2 are fine for us. But it’s not clear for us what the line between LTE eNB and NR NB represents?

We don’t see the case of NR connected directly to EPC.

	LG
	We think both scenarios are baseline for inter-RAT mobility, and thus support to capture both. However, the direct interface between NR and LTE for inter-RAT mobility needs to be further studied.

	MediaTek
	As baseline, NR always connects to NCore and then expect LTE can be upgraded to connect to NCore. However, from UE point of view, there is only one NAS connection at one time, i.e. either to EPC or NCore.

We support to consider 4.1 and 4.2.

	KT
	We support to capture all the proposed scenarios of Section 2.5 in RAN2 TR. Our some comments are as follows:

1. We think RAN2/3 needs to further clarify the interface between LTE and NextGen Core of scenario 4.2.

	OPPO
	Support both Scenario 4.1 and 4.2. However, the details of the interface between LTE and NextGen Core should be further discussed maybe by RAN3.

	Nokia, Alcatel-Lucent Shanghai Bell
	We basically agree with Scenario 4.1, but note EPC and NextGen core will require an interface between them to coordinate handover in absence an interface between LTE and NR.

For both scenario 4.1 and 4.2 we assume that when LTE and NR are shown to be connected to Next Gen core they are considered to be an NG RAN; meaning they are using the same interface.

	Ericsson
	While we believe that RAN3/SA2 should drive this discussion and any agreement made in RAN2 needs to be aligned with the progress in RAN3/SA2. We note that RAN3 has already captured RAN-CN interface alternatives in TR 38.801.

We do however believe both scenarios are valid.

Regarding the interface between the LTE eNB and the NR nodeB; we think this is already existent between LTE and WLAN (Xw) and think it is important to capture it since it is needed for enhanced mobility between LTE and NR. Also the interface is needed for aggregation as well. We also think that in the RAN3-TR there is already a description of such an interface. And again, we should ensure that in the end we are aligning with what RAN3 has agreed to not have diverging scenarios/assumptions.

	Samsung
	Both architectures shown seem valid to us. However:

1) 
We agree with e.g. QC a.o. that it is not obvious that there would be a direct LTE-NR interface for inter-RAT mobility. Note that we so far have never had this type of interface for inter-RAT mobility. So we would prefer to start from the assumption that this interface is not there.


We think in Scenario 4.1. there should be an interface between EPC and NG CN.

	ZTE
	We think capturing only the scenario 4.1 would be sufficient at this stage. For the scenarios 4.2, since the connection between the LTE and NextGen Core will require the support of Snew interface in LTE side, which may cause extra complexity on the LTE equipment, we prefer to consider scenario 4.2 as low priority until we receive some confirmation from SA2.  

For the interface between LTE and NR, we also think more discussion is needed to clarify the usage for this interface.

	Coolpad
	Support both Scenario 4.1 and 4.2.  Regarding to the interface between NR and EPC needs further study.

	NEC
	We also agree to capture both the scenario 4.1 and 4.2. Regarding the interface between LTE and NR needs to be clarified before/when these are captured. E.g., this is for CP signalling like X2 HO or only for UP just to data forwarding.

	ITRI
	We support to capture the two proposed scenarios in the TR.

	CATT
	We support scenario 4.1 and 4.2 to be captured. Prioritisation of scenarios for study could be discussed separately.  With regards to possible scenario of NR and LTE connecting to EPC, We think that SA2 needs to confirm whether there is possibility for NR to be connected to EPC.

	Huawei, HiSilicon
	We support to capture both scenarios 4.1 and 4.2.
We also echo other companies’ comments that the feasibility of connecting NR directly to EPC should be studied by SA2/RAN3.

	Convida Wireless
	We share similar views as QC and Samsung. Both scenario 4.1 and scenario 4.2 seems valid to us. However, the need for the direct interface between LTE and NR need further discussion. We have never had such an interface for inter-RAT mobility and therefore we think it is premature to assume the existence of such an interface.

	Intel
	As with section 2.2, while we agree that scenario 4.1 and 4.2 should be considered, we should wait for the outcome of the joint meeting with SA2 before taking a decision on what to include.

	Fujitsu
	We are fine with Scenario 4.1 for now. As for Scenario 4.2, as indicated in the above, we are wondering if NGC will have an interface to LTE-RAN, which would be left to RAN3/SA2.

	NTT DOCOMO
	Similar to the comment in sub-clause 2.3, both scenario 4.1 and 4.2 should be investigated to achieve independent RAN/CN evolution. In addition, the scenario of “Both LTE eNB and NR Node B are connected to EPC” can be considered and it may be too early to rule out this scenario considering that the concept of NextGen Core is still unclear.
We are fine to include the study of direct interface between LTE and NR as commented by the other companies. 
Even for the stand-alone operation, the CN-RAN interconnection is also a key assumption for the RAN2 study and so should be captured in the TR.


Rapporteur’s summary:

20 companies provided their views on potential CN connections for standalone NR. While the same concern about the duplicated study with RAN3/SA2 was received, the scenarios themselves discussed here seem to be agreeable and should be captured into the TR. On the other hands, several comments were received that the gain and benefit of a direct interface between LTE and NR should be studied carefully. 
Even for standalone NR, The potential scenarios were discussed together with LTE standalone. Rapporteur understands that it was aimed for the study of inter-RAT mobility with LTE. On the other hand, from Scenario 4.1 and 4.2, the following basic assumption for standalone single RAT operation can be envisaged for NR and LTE.

· NR Node B is connected to New CN.

· LTE eNB is connected to NR Node B (or EPC as today).

Rapporteur is of opinion that these basic assumptions for single RAT operation should be captured in the TR as well.

Likewise the LTE-NR tight interworking scenario, an additional scenario was proposed that both LTE eNB and NR Node B are connected to EPC, which was not discussed during the email discussion. From this scenario, it can be assumed that NR Node B can be connected to EPC. From these comments, the followings can be proposed as the outcome of this discussion item.

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 B (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.

Proposal 4a:

Discuss if the following scenario can be a potential scenario.





For single RAT operation:
4.5). NR Node B is connected to EPC.
For inter-RAT mobility:

4.6). Both LTE eNB and NR Node B are connected to EPC.
It is also proposed to check if there is a gap between RAN2 and RAN3 on the agreed scenarios (possibly during the joint session).
2.6. Any other scenarios
Companies are invited to provide their views if there are any other scenarios which are useful for the study of RAN2 responsible area (e.g., centralised deployment, shared RAN deployment as proposed in [4]). 
	Company name
	comments

	CMCC
	In our understanding, RAN3 has already captured some centralized deployment scenarios (e.g., section 5.3, 5.4, 5.5) in the TR 38.801 which may be different from the discussion in RAN2. We are wondering if RAN2 should also consider these scenarios.

	QC
	Interworking with WLAN deployment scenarios should be captured in the TR. 
Could you please add a new section for interworking with WLAN, which shows NR anchored interworking with WLAN with two options; Split at CN and Split at AN.

	MediaTek
	We support to include WLAN into NR deployment, i.e. adding scenarios for NR/WLAN tight interworking.

	KT
	RAN2 needs to align with RAN3 on deployment scenarios, interfaces and interworking of LTE and NR at all possible. We also support NR-WLAN interworking scenarios captured in the TR

	Ericsson
	Most scenarios in R2-162757 are covered in the figures in 2.2 (assuming RRHs will be added to the figures). Something which is not covered is the multi-operator-case but this is discussed in RAN3/SA2 already and part of their TR.

	Samsung
	We understand there are also proposals in SA2 in which there are multiple CN-RAN connections to one UE. This potentially in relation to multiple slice operation or even single-slice operation. If SA2 would agree on this type of deployment, it remains to be studied what the impacts to the RAN deployment/architeture would be. 



	Huawei, HiSilicon
	Regarding interworking between NR and WLAN, we think that RAN2 should focus on the split at RAN. It is premature to capture split at CN before SA2 gets to it. And a common framework for multi-RAT interworking, covering NR, LTE, and WLAN, should be targeted.

	Convida Wireless
	We support QC proposal to include WLAN deployment scenarios with NR/WLAN tight interworking but also option for traffic split option in CN as suggested by QC for completeness.

	Intel
	We agree with CMCC that centralized deployment aspects being discussed in RAN3 shall also be taken into account in RAN2 discussions.

Furthermore, we agreed with QCOM and propose a diagram to be included in the TR. However, we would like to point out that NR/WLAN split at CN shall be discussed in SA. In RAN, we can only discuss NR/WLAN split at RAN, which also happens to be what SA2 are doing on access agnostic core. Hence we provide a figure for split at AN. 

2.x Potential CN connections for NR-WLAN interworking

The following two scenarios in terms of the CN connection were proposed for NR-WLAN interworking.

Scenario y.1:

WLAN connected to NextGen Core through NR

Scenario y.2:

WLAN connected directly to NextGen Core
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	NTT DOCOMO
	We think there could be a need to consider scenarios where one UE is connected to both EPC and NexGen Core in the form of NW slicing. E.g. eMBB services via EPC and some new service (e.g. URLLC) via NexGen Core. Such connectivity should also be discussed in coordination with SA2.

On the NR-WLAN interworking, it seems not so clear how the WLAN AP itself is connected to the 3GPP system including the new CN in non-interworking scenario with NR as a baseline. We tend to think that RAN2 should wait fo the SA2 progress on how the new CN can accommodate WLAN. Anyway, the interworking with WLAN cannot be studied until what the design of New Radio Access Technology becomes matured.
RAN3 has also discussed potential scenarios on RAN architecture and RAN-CN connectivity and has captured relevant discussion status in their TR. Discussion may be duplicated among RAN2 and RAN3, but this should be okay initially, as long as the RAN2 and RAN3 coordinates and converges later (preferably at an early stage). Nevertheless, it is assumed that RAN2 will focus more on Radio IF aspects and that RAN3 will focus more on inter-node IF aspects.




Rapporteur’s summary:

10 companies commented on the other scenarios than the ones discussed in the previous sections. It was pointed out that deployment scenarios within RAN had been discussed in RAN3 and captured in their TR. Besides the scenarios discussed in this paper, several comments were received that NR-WLAN interworking scenarios should be captured in the TR. There was a proposal to capture two potential scenarios; 1) WLAN connected to New CN via NR and 2) WLAN connected directly to New CN to which comments were not received during the email discussion. There was also a proposal to consider the scenario related to NW slicing, e.g., multiple CN-RAN connections to one UE, in coordination with SA2. From these comments, the followings can be proposed as the outcome of this discussion item.

Proposal 5:

Potential CN connections for NR-WLAN interworking are captured in the TR.

Proposal 5a:

Discuss if the following scenarios can be a potential scenario for NR-WLAN interworking.

5.1). WLAN connected to New CN via NR.

5.2). WLAN connected directly to New CN.

Proposal 6:

Deployment scenarios on NW slicing may be captured later in coordination with SA2.

3. Summary and proposal
As the outcome of this email discussion, the followings are proposed.

Proposal 1:
The following scenarios in terms of cell layout, Node B location for LTE-NR tight interworking 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.

Proposal 2:
The following scenarios in terms of CN connection for LTE-NR tight interworking 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).
Proposal 2a:

Discuss if the following scenario can be a potential scenario.

2.4). LTE tightly integrated in NR via EPC (U-plane data is split at CN or RAN).
Proposal 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 3a:
How these scenarios are described in detail is to be discussed when Text Proposal is developped, taking into account the relevance of radio interface protocol design.

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 B (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.

Proposal 4a:

Discuss if the following scenario can be a potential scenario.





For single RAT operation:
4.5). NR Node B is connected to EPC.
For inter-RAT mobility:

4.6). Both LTE eNB and NR Node B are connected to EPC.
Proposal 5:

Potential CN connections for NR-WLAN interworking are captured in the TR.

Proposal 5a:

Discuss if the following scenarios can be a potential scenario for NR-WLAN interworking.

5.1). WLAN connected to New CN via NR.

5.2). WLAN connected directly to New CN.

Proposal 6:

Deployment scenarios on NW slicing may be captured later in coordination with SA2.

As commented in Rapporteur’s summary, the following is also proposed.
Proposal 7:
Check if there is a gap between RAN2 and RAN3 on the agreed scenarios (possibly during the joint session).

A Text Proposal to capture the deployment scenarios is provided as in [5] for continuing the editorial work during this meeting.
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