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1 Introduction

Under the work item “Relays for LTE” RAN1 is working on the introduction of relaying. Finally, the agreements have to be captured in specifications. This contribution discusses the RAN1 specification impact from the introduction of LTE Relays.
2 Discussion
2.1 Document structure
In general, 2 different approaches are possible:

· Introduce relaying into existing RAN1 specifications [1]
· Create a new technical specification for relaying [2]
The main modifications resulted from relay-specific timing issues (usable OFDM symbols, subframe boundaries), the new downlink physical control channel R-PDCCH, and the new transmission timing (UL grant, HARQ feedback). Accordingly, new sections and subsections have been created to specify the related aspects. Basically the same wording has been used in both approaches; only the position of the corresponding sections and subsections is different.
Note that the main focus of these drafts is on the discussion of the structure and general challenges and not on the exact wording. As far as they impact RAN1 specification, working group agreements have been captured in the draft documents [1] and [2]. Important open issues have been included as comments in order to indicate where the final agreements may end up. 
2.2 Relay specification

It turned out that two aspects had a major impact so we will discuss them in more detail below.

2.2.1 Generalization of the terms UE, eNB to also cover RN
When drafting the specification one challenge was the numerous occurrences of the terms “UE” and “eNB” as the peer entities of the LTE air interface. However, the relay node acts like an eNB when communicating with UEs and the relay node acts like a UE when communicating with the donor eNB. Hence, nearly everywhere the term UE would have to be changed to UE/RN and the term eNB would have to be changed to eNB/RN. These numerous changes seemed quite impractical. So we chose the alternative to define that the RN can act according to UE functionality and according to eNB functionality only once at the beginning of the specification. In [1] this definition can be found in the new Subsection 4.3 of TS36.201 and in [2] it can be found in the general Section 4 of TS 36.22x. With this understanding, that an RN is implied in “eNB” and implied when needed in “UE”, the introduction of relaying is reasonably straightforward and does not need to impact all sections of the specifications. 

2.2.2 PDCCH and R-PDCCH

Especially in TS36.213 the term “PDCCH” occurs quite often. However, with the introduction of the R-PDCCH there is another physical control channel, where downlink control information (DCI) can be transmitted. Again, we would have to modify the term “PDCCH” to “PDCCH/R-PDCCH” numerous times. Instead we choose to define that both, PDCCH and R-PDCCH can be used to transmit DCI of certain formats at the beginning of the specification. In [1] this definition can be found at the beginning of the new Section 12 of TS36.213 and in [2] it can be found at the beginning of the new Section 7 of TS 36.22x. Again, with this understanding, that DCI can either be transmitted by means of PDCCH or R-PDCCH, the introduction of relaying does not need to impact numerous sections of the specifications.
3 Summary & Conclusion

As shown in [1] and [2] relaying can be specified either by modifying existing RAN1 specifications or by creating a new specification. The impact of relaying on existing LTE specifications can be rather localized and does not mess up the existing documents, however, a new specification can also be a promising approach where content of existing specifications can be re-used and does not need to be duplicated. 
With the proposed way of generalizing the usage of the terms UE, eNB, and PDCCH the introduction of relaying into RAN1 specifications is reasonably straightforward and does not need to impact all sections of the specifications. 
4 References
[1] Ericsson, R1-104855, “Set of updated specifications to include LTE Relays”
[2] Ericsson, R1-104856, “New specification to include LTE Relays”



























































































































































































































































































































































































































































































































































































































































































































































































































































2/2
2010-08-20

