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Introduction

Which channel bandwidths a relay should support have been discussed previously [1]. Essentially there are two options for which channel bandwdiths the relays should support. It can either support all the bandwidths defined for a band by the UE specification, or it can be declared by the manufacturer. Since there are two “sides” of the relay, i.e. the access and backhaul, a decision has to be made for both sides. In this contribution we continue the discsussions and propose a way forward. 
Discussion

In the UE specification in Table 5.6.1-1 [2] the supported channel bandwidths for each band are listed. Support for all the listed bandwidths is mandatory for a specific band. The reason is of course that the UE should be compatible with whatever channel bandwidth the operator decides to deploy. Further on in this paper when we say all bandwidths we actually mean all the bandwidths defined for the band in table 5.6.1-1 of TS 36.101. 

For the BS the situation is slightly different. There are requirements for the full set of channel bandwidths for all bands (the requirements are mainly band agnostic). It is up to the manufacturer to declare the channel bandwidths that a BS support and it is up to the operator to ensure that the BS deployed can support the channel bandwidth the operator has decided upon.

For a relay the situation is more complicated. If we just carry the BS requirements over to the access side and the UE requirements to the backhaul side the situation will be that the channel bandwidths in the access side are declared and all defined (per band) channel bandwidths must be supported for the backhaul side. Considering that both sides are handled by the same device is seems reasonable that the same handling of supported channel bandwidths should apply for both the access and the backhaul.

If we assume that the same principle should apply for both sides the supported channel bandwdiths can either be declared by the manufacturer or a relay should by default support all the channel bandwidths defined for a specific band. There are both advantages and disadvantages with both approaches.

One advantage with supporting the full set of channel bandwidths is that in the initial setup phase the relay behaves exactly like a UE. Thus at least for the initial phase a relay need to support all bandwidths. On the other hand if a relay does not support all channel bandwidths the ability to communicate in the initial phase would be of little use.

Another advantage for supporting all bandwidths is that there is no need to develop performance requirements for all the channel bandwidths for the backhaul side. This may be more a specification technicality than a solid technical reason; however the additional work for developing these requirements is significant. The reasoning is as follows: In the UE specification there are not performance requirements for all bandwidths. It is often sufficient to test a single bandwidth to ensure good performance for all bandwidths. Since a UE supports all bandwidths it is sufficient to develop requirements for a single bandwidth only. This channel bandwidth can then be used for testing. For the BS, and thus the access side, there are performance requirements for all bandwidths. The reason is that the manufacturer may declare that a BS only supports a specific bandwidth and then there must be requirements for that specific bandwidth that can be used in the tests. (For a BS supporting multiple bandwidths only a subset is tested as described in the test specification).  Following the same reasoning we can see that if the supported bandwidths for relays should be a declared parameter there would be a need to develop performance requirements for all bandwidths in the backhaul side. This can be seen as developing UE performance requirements for all bandwidths.

In the end there are arguments for both approaches. However they seem to be slightly stronger for the UE approach, i.e. all bandwidhs should be supported for the access and backhaul side.

Proposal

We propose that the relay should support the same channel bandwidths as the UE does for both the access and backhaul side. This is captured in the attached TP and we suggest that it is implemented in TS 36.826 [3].
References
[1] R4-110040 “Relay supported BW configurations”, Ericsson, ST-Ericsson

[2] 3GPP TS 36.101 “User Equipment (UE) radio transmission and reception”
[2] R4-111689 TR 36.826 v 0.6.1
<<< Text proposal >>>
4.3
Operating Bands

For in-band Relay backhaul and access link should operate in the same operating band.

4.4
Channel bandwidth
Requirements in present document are specified for the channel bandwidths listed in Table 4.4-1.

Table 4.4-1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


For an in-band relay the channel bandwidths listed in TS 36.101 table 5.6.1-1 (Channel Bandwidths per operating band) should be supported both on the access and backhaul link. 
