Page 1

3GPP TSG-RAN WG4 AH#1
R4-100126
Jan 18 – Jan 22, 2010
Sophia Antipolis, France
Agenda item:
1.2, LTE-Advanced 
Source: 
Qualcomm Incorporated
Title: 
Organization of Relay RAN4 Specifications
Document for:
Approval
1 Introduction

In RP#46, RAN approved a work item on relays [1] and specified work for the different working groups. The relay types that need to be supported are what are referred to in RAN1 as type-1 relays.  According to [1], such a relay has the following characteristics:
· It control cells, each of which appears to a UE as a separate cell distinct from the donor cell

· The cells shall have their  own Physical Cell ID (defined in LTE Rel-8) and the relay node shall transmit its own synchronization channels, reference symbols, …

· The UE shall receive scheduling information and HARQ feedback directly from the relay node and send its control channels (SR/CQI/ACK) to the relay node

The specific work indicated for RAN4 is:

· RAN4 to specify RF core requirements for Relays.

· Performance requirements in RAN4 specifications

RAN also indicated that there is likely to be a new specification required for relay RF performance requirements. Without a new specification, the relay RF requirements will need to be included in existing specifications. 
In this contribution, we discuss possible ways in which a relay specification can be introduced in RAN4. 
2 Discussion
A relay is defined as an eNB that has a wireless LTE backhaul. A relay appears as a UE to connect to a donor eNB over a backhaul link. It appears as an eNB and allows UEs to connect to it over an “access link.” Relays can be classified into in-band relays and out-of-band relays depending on whether the backhaul and access links are in the same frequency band or not. (All of these terms are expected to be formally defined by RAN1). 
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Figure 1 Relay as a combination of component eNB and UE
Since a relay is thus comprised of an eNB and UE, it may be desirable to reuse the existing eNB and UE specifications (TS 36.104, TS 36.101). This may be especially the case for out-of-band relays since the relay’s eNB component and UE component are assumed to not interact with each other. Therefore, TS 36.101 and TS 36.104 can be used as a starting point for relay RF specifications. 
Even if a new specification is used for relays, it should refer to TS 36.101, 36.104 and possibly 36.133 wherever needed instead of duplicating the text from those specifications. Duplicating text is undesirable since every CR introduced for the eNB and UE specifications would also have to be introduced into the new specification, thus doubling the amount of effort for RAN4. 
However, relay specific issues should also be explicitly addressed both for in-band and out-of-band relays. In particular, for in-band relays, additional effects such as the transitions between the intervals where the relay receives on the DL/UL frequency and where it transmits on the same frequency needs to be modeled. Other issues that could differentiate relays from eNBs/UEs (e.g. relay transmit power, number of antennas, antenna gain, noise figure, R-PDCCH) should also be evaluated carefully and corresponding modifications could be introduced into the specifications.
3 Conclusions

In this contribution, we discussed how to handle the relay work item in RAN4. In particular, we recommend RAN4 to:
(1) Define a new specification for relays, where relays are defined as comprising of a component eNB and a component UE. 

(2) Refer to the requirements from 36.101 and 36.104 for the component eNB and UE wherever possible. 
(3) Specify additional or new requirements when the existing requirements can’t be reused. These requirements could be added either to 36.101 and 36.104 or the new relay specification.  
We believe that such a procedure will enable RAN4 to avoid duplicating work and complete the relay work item in a timely and efficient manner. 
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