Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #AH4
R4-103788
Xian, China, Oct 11 – Oct 15, 2010

Agenda item:
9.4.1
Source: 
Qualcomm Incorporated
Title: 
RF Requirements for Relays
Document for:
Approval
1. Introduction
An initial discussion of relay specifications, including RF specifications, was presented in [1] and other documents. In this document, we present our high-level view points.   
2. Discussion 
2.1 Backhaul link requirements

For deriving backhaul link requirements of the relay, we recommend that the following proposal be adopted. 

Proposal 1: Relay backhaul requirements should be such that the RF requirements of the donor eNB remain unchanged.  
This is clearly beneficial from the eNB complexity perspective as it should be possible to make maximal reuse of Rel 8/9 eNBs to support relays. Furthermore, differentiating between eNBs that support relays and those that don’t could lead to two eNB classes that require independent specification maintenance.   

Adopting this proposal can enable us to derive rough estimates of some relay requirements. For example, consider a 10 MHz donor eNB with 46dBm transmit power which has a reference sensitivity (on the uplink backhaul) of PREFSENS, ENB = -101.5 dBm. A relay with 24 dBm TX backhaul power can at most be at a coupling loss (including all antenna gains) of 24 – (-101.5) + 10*log(50/5) = 135.5 dB. The scaling factor 50/5 is to account for the fact that the power of the relay may be concentrated in a small number of RBs. For a UE, the smallest number could just be 1 RB, but since relays support multiple UEs (say 5) a higher minimum assignment of 5 RBs could be assumed for the purpose of this calculation.

A maximum pathloss of 135.5 dB would mean that on the downlink, the relay would have a reference sensitivity of 46 – 135.5 = -89.5dBm. The corresponding calculation with the relay power increased to 30dBm would result in a reference sensitivity of -95.5 dBm for the relay backhaul link.  
2.2 Access link requirements
It is already agreed that relays can work with legacy UEs and thus the UE requirements are unchanged by the relay work item. The relay requirements for the access link will therefore depend on the deployment model (e.g. how users are dropped etc.). It has been suggested that the access link deployment will be somewhat similar to a pico deployment and consequently the pico MCL was adopted in [2]. Such an assumption could be made for other parameters as well, at least for the case for the Truwall relay where the access link power is 24dBm. In this case, some of the pico requirements could be used for the access link. 

Proposal 2: Pico eNB requirements can be used for the relay access link at least for the Truwall relay case when the pico access TX power is 24dBm.
Applicability of the above proposal is FFS for other cases (e.g. the access power is 30dBm). 

2.3 Common vs. Separate Requirements

It was proposed in [1] in that the same requirements should apply to access and backhaul links. We see some merit for this for TDD relays where the same RF chain could be reused for both links since only one link is operational at any time. For FDD relays on the other hand, it is necessary to have two RF chains (per antenna). Note that it is not possible to TDM the use of RF chains for DL and UL; for example during any UL subframe transmission the relay would also need to transmit at least 1-2 DL control symbols.   

There are also some potential drawbacks to mandating a common set of requirements: 
(1) Unnecessarily tight requirements: For example if an ACS of 40dB is needed for the access link, but only 25dB ACS is needed for the backhaul link, then it adds unnecessary cost for the backhaul link RF chain to support 40dB ACS.
(2) Number of antennas on either links: Suppose a relay has 2 transmit antennas on the access downlink. Application of the same RF requirements may mean that it would be mandated to have 2 transmit chains on the uplink as well, adding cost to the relay. This in turn would also lead to the question of whether than the eNB is mandated to support some form of UL MIMO (including simple versions such as virtualization). This is area where some caution is needed since neither RAN1 nor RAN4 have looked at UL MIMO for relays. (Even the UL MIMO specification for UEs is yet to be completed.)  
(3) Requirements needed only for one link: Comparing 36.101 and 36.104, one can see that there will be some requirements that apply only to the backhaul link and others that apply only to the access link. For example, one could expect TX power control requirements would apply on the backhaul link but not on the access link (as the relay power is fixed there).
This does not mean a common set of requirements should be precluded, given the benefit in TDD. The REFSENS calculation showed that the backhaul DL REFSENS should be in the [-89.5dBm, -95.5dBm] range. The uplink REFSENS of a pico is -93.5dBm, and a similar requirement could be adopted for the relay access uplink. In such a case, it may be desirable to set the DL REFSENS to -93.5dBm as well. 
Based on the fact that there are pros and cons to both sides, we suggest the following proposal:   
Proposal 3: Whether to have a common or separate requirement for access and backhaul link should be decided on a case-by-case basis for each requirement. 
3. Conclusion 

Proposal 1: Relay backhaul requirements should be such that the RF requirements of the donor eNB remain unchanged.  
Proposal 2: Pico eNB requirements can be used for the relay access link at least for the Truwall relay case when the pico access TX power is 24dBm.
Proposal 3: Whether to have a common or separate requirement for access and backhaul link should be decided on a case-by-case basis for each requirement. 
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