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1 Introduction

In RAN1#58bis Miyazaki, the proposal to clarify the applicability of type 1 relay [2] was not agreed. Through the discussion, it was recognized there are two understandings of the type 1 definition. One is based on the LS [3] sent to RAN2 and RAN3. The other is based on the text proposal [4] which was agreed and captured in TR 36.814 [1]. 

In the LS [3], for the definition of type 1 relay, there is no mention on the frequency usage and it describes the property like the type 1 relay appears as an eNB. On the other hand, in the text proposal [4], type 1 relay is defined as inband relay and includes other properties described also in the LS.
The current usage of the terms “inband” according to TR36.814[1] is whether eNB-UE link and eNB-RN link are located within the same band or not. On the other hand, inband is often used to denote whether the eNB-RN link and RN-UE link are located within the same band in general. Therefore, sometimes people use "inband" with different meanings unfortunately.
We think this unfortunate situation should be solved in order to have proper further progress on the relay discussion.
2 Discussion
Current status on the frequency usage

The five band allocations are shown in the following.
Table 1. Band relations

	Cases
	Band relations
	Comment
	Relations to the architecture discussion in RAN2/3

	Case 1
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	"Inband" according to TR.
"Inband" according to generic definition.
	All 4 architecture options in [5] are possible.

	Case 2
	
[image: image2.emf] donor eNB Relay

rUE

dUE

 band 1

 band 1  band 2


	"Inband" according to TR.

"Outband" according to generic definition.


	All 4 architecture options in [5] are possible.

	Case 3
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	"Outband" according to TR.

"Inband" according to generic definition.


	All 4 architecture options in [5] are possible.

	Case 4
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	"Outband" according to TR.

"Outband" according to generic definition.
	All 4 architecture options in [5] are possible.

	Case 5
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	"Outband" according to TR.

"Outband" according to generic definition.
	All 4 architecture options in [5] are possible.


According to above table, we observe the following:

- According to type 1 definition in the TR (“type 1 is inband”) and inband definition in the TR, type 1 relaying can be operated in case 1 and case 2. In addition, section 9.1.2 further states "For inband relaying, the eNodeB-to-relay link operates in the same frequency spectrum as the relay-to-UE link ". Therefore, currently only case 1 is supported according to TR.
- All architecture options in RAN2/3 are independent from frequency usage and are aligned with the content in the LS.

On the inband definition
To solve the inband definition, we propose not to use the term “inband” in the TR for the identification of frequency relations.
On the type 1 definition
In order to solve this different definition between TR and LS, we had some offline discussion. 
To clarify/solve this complicated type 1 definition, following topics should be taken into account.
- What is good way to resolve this different definition?  Less impact on the definition to RAN WG1 and/or other WGs like RAN2/RAN3/SA2 is better.
- In which cases the relay-eNodeB link design in section 9.1.2 and 9.1.3 can applicable.

Offline discussion was not able to agree either topic.
As the definition of types, following options were discussed. These alternatives are alinged with [6].
Alternative 1:

Type 1 definition is according to the LS. So the limitation of TR is excluded.

Under type 1 definition, type 1 is subcategorized based on the frequency. For example, case 1 is eNB-RN link and RN-UE link are same frequency. Case 2 is eNB-RN link and RN-UE link are different frequency. Combinations of Case 1 and 2 are considered as additional use cases.
Alternative 2:

Type 1 definition is according to the LS. So the limitation of TR is excluded.

Under type 1 definition, type 1 is subcategorized based on the RN capability. For example, following definition may be possible
- Case 1 is eNB-RN link and RN-UE link in the same frequency are not simultaneously activated (Rx, Tx). 
- Case 2 is eNB-RN link and RN-UE link in the same frequency are simultaneously activated (Rx, Tx). 
- Case 3 is eNB-RN link uses a frequency band which is not used for RN-UE link but the two links are not simultaneously activated (Rx, Tx). 
- Case 4 is eNB-RN link uses a frequency band which is not used for RN-UE link and the two links are simultaneously activated (Rx, TX). 
Combinations of Case 1, 2, 3, and 4 are considered as additional use cases.
Alternative 3:

Type 1 definition is according to the LS. So the limitation of TR is excluded.

Under type 1 definition, type 1 is subcategorized based on the RN capability. For example, case 1 is eNB-RN link uses the design described in section 9.1.2 and 9.1.3 in TR. Case 2 does not uses the design described in section 9.1.2 and 9.1.3 in TR. Combinations of Case 1 and 2 are considered as additional use cases. 
Alternative 4:

Type 1 definition is according to the TR. So the frequency relation case 1 is only supported. 
In order to support the case where eNB-RN link and RN-UE link are different frequency, new types of relay are defined.

Alternative 5:

Type 1 definition is according to the LS. So the limitation of TR is excluded.

No new use cases and no new definition.
Alternative 6:

Keep the current TR as it is.

If one of alternatives are agreed, it would make a sense to send a LS.

As the applicability of the section 9.1.2 and 9.1.3 in TR, some companies agreed following In addition, offline discussed whether release 8 type designs is possible to use in which conditions. However, there are also different views.
Table 2. Applicability of the design described in section 9.1.2 and 9.1.3
	Frequency relations between eNB-RN link and RN-UE link
	Spatial isolation between eNB-RN link and RN-UE link
	The design described in section 9.1.2 and 9.1.3 like R-PDCCH etc.
	Release 8 type design like PDCCH as eNB-RN link

	Same frequency
	Not available
	Required
	Not possible

	Same frequency
	Provided
	Not necessary but possible to use it
	Possible to use it

	Different frequency
	Not available
	If frequency separation is not sufficient, it is required.

If frequency separation is sufficient, it is not necessary to use.
	If frequency separation is not sufficient, it is not possible
If frequency separation is sufficient, it is possible to use.

	Different frequency
	Provided
	Not necessary but possible to use it
	Possible to use it


3 Conclusion
According to above discussion, we propose following.
- Not to use "inband" as the expression of frequency relations.

- Further discuss the definition of type 1 and applicability of the design described in section 9.1.2 and 9.1.3.
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