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1 Introduction

In [1], RAN4 has received an LS on regulatory issues of eNB-to-RN Backhauling in the UL. In this LS a question has been raised, whether there is a regulatory issue if the eNB transmits on it’s Rx frequency (UL carrier/subframe) even though the transmission power is restricted to a UE-compatible level (e.g., with maximum transmission power limit of 24dBm) by the 3GPP specification [3].
In this document we look at this request from RAN1 and discuss the implication of this proposal in terms of RF performance requirements, co-existence issues and ECC regulatory constraints. 
2 Background

In RAN4, radio frequency performance, coexistence and regulatory requirements are specified for three family types; UE, eNB and Repeaters. In [3], it strongly advocates that potential regulatory issues applicable to the use of UL/DL swapping would be covered by existing requirement applicable to wireless relaying and hence are already addressed. 
For FDD co-existence the normal RAN4 scenario is shown below in figure 1. 
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Figure 1 standard FDD repeater or R/N deployment

Based on this deployment scenario we note the following observations;
1) eNB and Repeater share a common RF specification since their deployment scenario are similar from a co-existence perspective. 

2) FDD deployment of eNB would need to support site sharing from different operators where there maybe a high coupling (30dB) between antenna ports. 
3) For a co-located deployment, the eNB to eNB base station co-existence is determined mainly by eNB ACLR performance  in the case of FDD deployment
In Figure 2 we show a UL/DL swapped RN deployment. In this case, we note the eNB is allowed to transmit and receive on F2 in addition to its normal Tx frequency of F1. To avoid blocking its own Receiver (since it s allowed to Tx and Rx on F2) will require the eNB to operate in a TDM and TDD mode. When operating in this TDM/TDD mode it is proposed the eNB transmission could be restricted to 24 dBm during F2 transmissions.
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Figure 2 swapped UL/DL R/N deployment

Based on this deployment scenario we note the following observations;

1) Current RAN4 specification do not account for this new mode of UL / DL band swapping in terms of co-existence. RN required is different 
2) TDD deployment of eNB would need to support site sharing from different operators where there maybe a high coupling (30dB) between antenna ports. 
3) The adjacent operator eNB would need additional filtering to account for “24dBm” transmission on F2. This is similar to FDD/TDD co-existence at a co-located site studied by RAN4 and requires significant system engineering to avoid interference  and desense to an adjacent operator’s Rx eNB
3 UL / DL band swapping considerations
a) TDD/FDD co-existence
As the eNB would be operating in TDD mode, the co-existence issues are similar to those identified in TS 25.943. In particular section 8.4 relating to Site engineering solutions for co-location of UTRA-FDD with UTRA-TDD would be applicable and are indicated below.    

The minimum blocking requirements and minimum ACLR requirements as defined in [3] and [4] are not sufficient to enable the co-location of UTRA-FDD and UTRA-TDD base stations at a minimum coupling loss of 30 dB. A single generic solution cannot cover all combinations of TDD and FDD band allocation. Instead site engineering solutions are required for this deployment scenario. Such issues are further addressed in the specified sub-sections; 

8.4.1
General
8.4.2.1 
Unwanted UTRA-TDD emissions
8.4.2.2
Blocking of UTRA-FDD BS receiver
8.4.3.1
Antenna installation
8.4.3.2
RF filters
8.4.3.2.1
UTRA-TDD base station transmitter filter
8.4.3.2.2
UTRA-FDD base station receiver filter
A similar analysis can be found in TR 25.811 which looks at the case of TDD adjacent to a FDD DL in the 2600GHz band. This scenario places a stringent requirement on co-location and mixed FDD/TDD operation and has so far prohibited the usage of FDD/TDD operation in the same band unless significant additional guard band and a restricted Tx power is used. Thus, we can say band-swapping requires additional equipment to avoid system performance deterioration due to adjacent UL/DL operation and furthermore would need an additional guard band to support TDD type operation in the FDD band. .  

b) Regulator considerations

In EU, current regulatory requirements are based on analysis undertaken by CEPT PTI for co-existence. This analysis does not assume the e-Node can transmit on the UE UL frequency.  For example;

ERC Decision of 29 November 1999 on the harmonised utilisation of spectrum  for terrestrial Universal Mobile Telecommunications System (UMTS)  operating within the bands 1900 - 1980 MHz, 2010 - 2025 MHz and 2110 - 2170 MHz (ERC/DEC/(99)25)
· The channel raster is 200 kHz and the carrier frequency is an integer multiple of 200 kHz
· The frequency band 1920 – 1980 MHz is paired with 2110 – 2170 MHz for FDD operation.
· The duplex direction for FDD carriers in these bands is mobile transmit within the lower band and base transmit within the upper band
Existing regulatory requirements defined in TFES (ETSI specification group to address regulatory requirements associated with meeting the R&TTE Directive to meeting the EU requirement) do not allow for eNB transmission in the UL frequency for FDD operation.  Thus, we can say band-swapping may require further discussion and approval from number regulatory bodies and will also require additional scenerios to be investigated as part of these discussions
c) ITU considerations

Previous submission to ITU-R and LTE-A clearly indicated the BS station UL and DL frequency for both TDD and FDD. (high-lighted in yellow) For FDD operation this indicates e-nodeB does not transmit in the UL (UE frequency allocation). 
This is shown below for the ITU template submission document -
	4.2.3.2.8.3
	What are the frequency bands supported by the RIT?  Please list.

	
	

	
	The following frequency bands, with corresponding examples of operation bands, are currently specified or in the process of being specified, by 3GPP. Introduction of other ITU-R IMT identified bands into 3GPP specifications are not precluded in the future, such as 450-470MHz,  698-862MHz band etc. 3GPP technologies are also defined as appropriate to operate in other frequency arrangements and bands.

	
	[note: for FDD RIT]

	
	698-960 MHz:

	
	Band
	Uplink (UL) operating band
	Downlink (DL) operating band

	
	
	BS receive/UE transmit
	BS transmit /UE receive

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz

	
	…
	…
	–
	..
	…
	–
	…

	
	
	
	
	
	
	
	

	
	[note: for TDD]

	
	1850-2 025 MHz:
	
	
	
	

	
	Band
	Uplink (UL) operating band
	Downlink (DL) operating band

	
	
	BS receive/UE transmit
	BS transmit /UE receive

	
	33
	1900 MHz
	-
	1920 MHz
	1900 MHz
	-
	1920 MHz

	
	34
	2010 MHz
	-
	2025 MHz
	2010 MHz
	-
	2025 MHz

	
	…
	…
	-
	….
	…
	-
	…


Hence any change to indicate UL – DL band swapping of RN may require changes to the 3GPP submission to ITU. In addition the current REL8 specification which is submitted as a companion document does not support this mode of UL-DL swapping or transmission 
4 Conclusion
Allowing eNB to Relay backhauling in the UL resource would have a significant impact on eNB to eNB co-existence (adjacent carrier un-co-ordinated operator) even if power is limited to UE level or lower. The regulatory requirements and co-existence analysis used to derive these regulatory do not assume eNB is transmitting on UE UL frequency at a co-located BS site 
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1. Introduction:

RAN4 has received the R1-092981 LS on Regulatory Issues of eNB-to-RN Backhauling in UL Resource.
RAN4 has discussed the issue of allowing eNB-to-RN backhaul transmission in UL resource wherein the UL resource implies UL carrier in FDD mode and UL subframe in TDD mode. Allowing an eNode B to transmit on an FDD UL carrier would be the same as allowing TDD operation on a FDD UL carrier, which would be considered contrary to the Deployment scenario and regulatory requirements. 
Allowing eNB to Relay backhauling in the UL resource would have significant impact on eNode B to eNode B co-existence (adjacent carrier un-co-ordinated operator) even if power is limited to UE level or lower. The regulatory requirements and co-existence analysis used to derive these regulatory do not assume eNode B is transmitting on UE UL frequency at a co-located BS site 
In response to the question raised in [1] RAN4 would like to inform RAN WG1 of the following RAN4 conclusions:

Whether there is a regulatory issue in eNB-to-RN backhauling in UL resource in LTE-Advanced or not? 

RAN4 notes that eNB-Relay backhauling in the UL resource in LTE-Advanced will lead to eNode B to eNode B co-existence issues as it is contrary to the regulatory requirements and co-existence analysis. 
2. Actions:
To TSG-RAN1: RAN4 kindly requests RAN1 to take the above RAN4 conclusions into consideration in its work.

3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Meeting #52bis 

12 – 16 October 09
Miyazaki, Japan

TSG-RAN WG4 Meeting #53

9 – 13 November 09
Jeju, Korea
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