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1. Introduction
This document presents a text proposal for the CA BS TR 36.808 [1] for 5.3 (Channel bandwidth). This document is companion contribution with [3]. The applicable discussion part and rationale provided in [3] is not repeated here.

2. Discussion

One key aspect to define for CA is the frequency reference point for transmitter and receiver requirements. For this the following caveats should be kept in mind:
a) For the BS, there is no inherent difference between intra-band multi carrier transmission/reception with or without CA. Thus a generic definition shall be used to cover both cases.
b) From the point of view of aligning REL-10 CA BS and UE specifications it is advantageous to align with the corresponding CA aggregated channel bandwidth definitions for the UE, see the proposal in [3]. However, we don’t see this as a necessary condition: e.g. the Rel-9 MSR Base Station RF bandwidth edge does not always match with the corresponding UE channel edge either (example: 1.4, 3 MHz E-UTRA edge carriers for BC1). 
c) From the point of view of aligning MSR and E-UTRA BS specifications it is advantageous to align with the corresponding Foffset  and RF bandwidth definitions for the MSR BS. Alignment with the REL-10 MSR specifications is important in order reduce testing efforts of a REL-10 LTE-A capable E-UTRA BS additionally conforming to TS 37.104/141. Similar to the situation in Rel-9, also for a REL-10 LTE-A BS it shall be possible to demonstrate conformance to some RF requirements in TS 36.104/141 through conformance to the corresponding requirements in TS 37.104/141. 
d) From the point of view of evolving REL-10 CA from REL-9 E-UTRA specifications, it is advantageous to maintain the corresponding channel edge definitions for the REL-9 E-UTRA BS.

e) It shall be noted that according to REL-9 TS36.104, Annex F channel bandwidths less than 5 MHz are for further study. This implies that only single carrier RF requirements are defined in REL-9 for 1.4 or 3 MHz E-UTRA. For a multi-carrier E-UTRA BS transmitting a group of carriers of different channel bandwidths (≥5 MHz), no normative requirements exist and Annex F informally suggests that the channel bandwidth of the outermost carriers should be considered for ACLR and Operating band unwanted emission requirements. It’s recommended to resolve this issue at the same time when updating the REL-10 version TS36.104 for CA.
f) The concept of Base Station RF bandwidth is used the MSR BS (as defined in TS37.104) as well as for the MCBTS (as defined in TS45.005). The concept of the RF bandwidth, which includes the combined effects of channel spacing and virtual guardband, can be used to define additional quantities such as occupied bandwidth which might be needed for CA.

g) In case of CA / multi carrier transmission/reception, spanning a larger bandwidth (> 20 MHz), it makes from the basic physics of TX/RX impairments less sense to derive the frequency reference point for transmitter and receiver requirements from the channel bandwidth of the outermost carriers only. If the outermost carriers in a wideband CA scenario have a narrow Transmission bandwidth configuration like NRB = 6 or 15 one would obtain rather small virtual guardbands. The transmitter input is essentially a wideband signal and offsets to the aggregated channel edge in line with wider Transmission bandwidth configuration, say NRB = 100 (corresponding to 1 MHz virtual guardband), can be considered as appropriate.
h) In case that for a large number of antenna connectors (e.g. for 8-TX) LTE-A unwanted emission limits are set more stringently than for Rel-9, the virtual guardbands should not be too small in order to facilitate spectrum shaping filters.
A few observations are in order:
1) It might be difficult to achieve both b) and c), as setting the RF requirements for the UE is likely to be more constrained than for the BS; this is, however, subject to the outcome of the discussions in RAN4.

2) The gap in the REL-9 TS36.104 mentioned under e) has been already resolved in MSR (TS37.104) and CA can adopt the same solution.
3) Regarding c) and d), note that the MSR Foffset  and RF bandwidth definitions for E-UTRA edge carriers are identical with the E-UTRA channel edge offsets (=BWChannel/2) in TS36.104, except that for 1.4, 3 MHz E-UTRA edge carriers the MSR Foffset  is specified 200 kHz larger in BC1 in order to facilitate meeting the UTRA SEM.

4) Regarding g) aligning the RF bandwidth edge with the corresponding definitions of MSR Foffset  from BC1 is seen as providing sufficient virtual guardbands, including future CA scenarios with outermost narrow carriers (like NRB = 6).
The following way forward is proposed:

Proposal 1:
Because of f), c) it is proposed to derive the CA Aggregated Channel Bandwidth from a concept similar to the MSR RF bandwidth.
Proposal 2:
Except for the case of transmission/reception of a single 1.4 or 3 MHz carrier, it is proposed to align the RF bandwidth edge with the corresponding definitions of Foffset  from BC1 for all bands.
This choice addresses aspects c), g) and h).

Note that this is not a relaxation (relative to MSR spec) for 1.4 or 3 MHz multi-carrier requirements in BC2 bands, as these are not defined in the REL-9 TS36.104. 

Proposal 3:
for the case of transmission/reception of a single 1.4 or 3 MHz carrier, it is proposed to use the offsets BWChannel/2 in order to maintain compatibility with the REL-9.

Proposal 4:
Address the shortcoming listed in e) by the REL-10 version of TS36.104 based on these Foffset  and RF bandwidth definitions. 
If these suggestions are acceptable to RAN4 it’s proposed to agree upon the attached text proposal for Clause 5.3 of the CA BS TR 36.808 [1].

3. Conclusion

It is proposed to capture this TP within the BS TR 36.808 of the CA WI.
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Text proposal for CA BS TR
----- Start of TP -----
5
Operating bands and channel arrangement
5.3
Channel bandwidth

It is proposed to adapt the terminology from MSR (TS37.104) related to Base Station RF bandwidth as follows. This terminology shall apply generally for single carrier as well as for intra-band multi carrier transmission/reception including, but not limited to CA.
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives a single carrier or simultaneously multiple carriers 
Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements

Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements 
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Figure 5.3-1: Illustration of RF bandwidth related symbols and definitions.

BWRF 
Base Station RF bandwidth, where BWRF = FBW RF,high – FBW RF,low 

FBW RF,high  
Upper RF bandwidth edge, where FBW RF,high  = FC,high + Foffset 

FBW RF,low  
Lower RF bandwidth edge, where FBW RF,low  = FC,low - Foffset
FC,high

Center frequency of the highest transmitted/received carrier.
FC,low

Center frequency of the lowest transmitted/received carrier.

Foffset
Frequency offset from FC,high to the upper  RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific carrier.

RF requirements for receiver and transmitter shall apply with a frequency offset (Foffset,) from the center frequency of the lowest / highest carriers to the RF bandwidth edges as defined in Table 5.3-1. BWChannel is defined in TS36.104 [2], Table 5.6-1 for each Transmission bandwidth configuration NRB.
Table 5.3-1:  Definition of Foffset
	Transmission bandwidth configuration NRB of the outermost carrier
	Foffset

	6,15 (single carrier only)
	BWChannel/2 kHz

	6,15 (multiple carriers)
	BWChannel/2 + 200 kHz

	25, 50, 75, 100
	BWChannel/2


This definition of Foffset is identical with the corresponding definition of the MSR Foffset, RAT for BC1 as defined in TS37.104 Table 4.5.1-1, except for the case of transmission/reception of a single 1.4 or 3 MHz carrier. In this latter case, the offsets BWChannel/2 are proposed in order to maintain compatibility with the REL-9.
----- End of TP -----
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