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1. Introduction
In the current version of TR 36.814 [1], a Type 1 relay node is defined as an “inband” relaying node which is characterized by the description in the LS sent to RAN2/3 [2]. The word “inband” used for the definition of Type 1 relay implies that the backhaul link (eNB-RN link) and the access link (RN-UE link) are in the same frequency band because Section 9.1 in [1] describes the resource partitioning for the backhaul and access links of this “inband” relay node.
Unfortunately, however, the usage of the word “inband” in this way is not consistent because the definition of an “inband” relay node in TR is about the relationship between the frequency bands of the direct link (eNB-UE link) and the backhaul link, not about the relationship between the backhaul and access link frequency bands. According to the definition of “inband” relay, a relay node is called “inband” when its backhaul link shares the same frequency band with the direct link.
This inconsistency comes from that fact that RAN1 does not have appropriate terminology which describes the relationship between the frequency bands of the backhaul link and the access link. In order to resolve this inconsistency, one way to clarify the definition of Type 1 relay is proposed in this document.
2. Categorization of Type 1 Relay
To make the definition of Type 1 relay clear, we propose to categorize Type 1 relay according to the relationship between the frequency bands used for the backhaul and access links as follows:

· Type 1A relay: The frequency band(s) used for the backhaul link is also used for the access link.

Figure 1 shows an example of Type 1A relay node. The carrier C1 is used for both the backhaul and access links. Since the two links are not separated in frequency, the methods described in Section 9.1 in [1] should be applied for the resource partitioning between the two links. For example, a Type 1A relay node should read R-PDCCH for the DL backhaul control information.
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Figure 1. An example of Type 1A relay.

· Type 1B relay: The frequency band(s) used for the backhaul link is NOT used for the access link.

Figure 2 shows an example of Type 1B relay node. The relay node communicates with UEs via C1 while communicating with eNB via a separated carrier C2. For this Type 1B relay nodes, the resource partitioning in Section 9.1 is not required and the backhaul link does not need to define some relay-specific channels (like R-xxxCH). For example, a Type 1B relay node may read PDCCH for the DL backhaul control information as suggested in [3].
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Figure 2. An example of Type 1B relay.

· Type 1C relay: Some frequency band(s) used for backhaul link is used for access link and the other frequency band(s) used for backhaul link is not used for access link.
A Type 1C relay node operates as a Type 1A relay node in the carrier which the backhaul link shares with the access link. A Type 1C relay node operates as a Type 1B relay node in the carrier which is used for the backhaul link but not used for the access link. This is a combination of Type 1A and Type 1B relay nodes, and a natural consequence of the flexible frequency band allocation between the two categories.
Figure 3 shows an example of Type 1C relay node. The backhaul link uses two carriers C1 and C2 but only C1 is used for the access link. 
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Figure 3. An example of Type 1C relay.

We can keep the definition of “inband” relay on top of this categorization. For example, the relay node in Figure 1 is an “inband” Type 1A relay node as both the direct and backhaul links share the carrier C1. On the other hand, the relay node in Figure 2 is an “outband” Type 1B relay node.
We note that this categorization is applied only to the physical layer aspect, and all the three categories are seen as Type 1 relay from the viewpoint of high-layer protocols. Thus, we can describe the relationship between the frequency bands of the backhaul and access links while keeping the definition of Type 1 relay in LS [2].
3. Conclusion
A categorization of Type 1 relay is proposed for the clarification of its definition. Three categories of Type 1 relay nodes are proposed accroding to the relationship between the frequency bands of the backhaul and acess links. This categorization is beneficial in that we can clarify the defition of Type 1 relay further while keeping the current defitions in TR 36.814.
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