Page 1



3GPP TSG-RAN WG4 meeting #64  
R4-124881
Qingdao, P. R. China, 13-17 August, 2012
Source:
Ericsson

Title:
TP on Scope, configurations and scenarios for MB-MSR
Agenda item:
6.27.2
Document for:
Approval
Background and discussion
In previous RAN4, the discussion on the MB-MSR has been initiated and scope and structure of MB-MSR was further discussed [2]. In [3], the MB-MSR requirement impact on transmit and receive requirements was further elaborated. In this paper, based on the above discussions, we propose text for sub-clause 5.3 in the report.

This contribution is a revision of [4] with the Figure 5.3-1 revised and definitions added for multiband transmitter and multiband receiver, plus dome other minor updates.
Proposal

It is proposed that the attached text proposals are included in the MB-MSR Work Item TR [1].
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TEXT PROPOSAL for TR body:

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

Multi-band transmitter: Transmitter characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s).

Multi-band receiver: Receiver characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s).
*********************End of change*****************
*********************Next changed section*****************
5
MB-MSR deployment scenarios

5.1
Definitions and terminology

<Text will be added.>
5.2
Relation to legacy deployment
<Text will be added.>
5.3
Application scenarios

MB-MSR is applied for operators who have two or more close spectrum blocks belong to different bands. The spectrum blocks in each band could be contiguous or non-contiguous spectrum. With the state-of-the-art RF technology, the BS could support RF bandwidth of several hundred MHz at the same time. For some adjacent bands, for example band 8 and band 20, RF technology is mature enough to allow a MSR base station (BS) to support simultaneous multiple bands and multiple RATs through a common radio.

Considering the hardware capability and global spectrum allocation, the following example scenarios are possible band combinations covering different regions, which do not exclude other combinations with further study. 

· 800MHz (Band 20)+900MHz (Band 8)
· 1.8GHz (Band 3)+2.1GHz (Band 1)
· Group of Region 2 Bands in 700MHz (Bands 12, 13, 14, 17) + 850MHz (Band 5)
· PCS band (Band 2) + AWS band (Band 4)
With the development of the technology, more scenarios would be supported for MB-MSR. If no requirement is identified that must be specific to a certain band combination or that excludes certain combinations, generic requirements applying to any band combination should be developed. For this reason, the MB-MSR specification should not have to be limited to any specific set of band combinations. If band combinations are identified that will need specific requirements, they will be covered if time permits.
MB-MSR base station should support evolution from single band to two or more bands application. Operators who have two close bands could deploy a MB-MSR base station at one band initially, and upgrade it to two bands sharing a common radio without further hardware investment.

MB-MSR application scenarios are quite generic and cover the band combinations where there is possibility to have multi-band implementation of receiver and transmitter. Given the generic approach of defining MB-MSR requirements, there is no restriction posed on specific scenarios, but the band combinations supported by MB-MSR should be declared. 

The MB-MSR application scenarios also cover both FDD and TDD, but are limited to MB-MSR for FDD only scenarios and TDD only scenarios respectively. 

Possible MB-MSR structures and configurations based on combining different receiver/transmitter implementations (multi-band or single band), as well as mapping receive and transmit signals on antenna ports in different ways are also relevant scenarios which are accommodated by the MB-MSR WI. The MB-MSR structure and configurations is further discussed in sub-clause 5.3.1

5.3.1
Structure, scope and configurations

There are various possible implementations for receiver and transmitter as shown in figure 5.3.1-1. One possible approach is to use multi-band receive/transmitter implementation for MB-MSR which can cover multiple band. Other implementation approaches could be to have receiver/transmitter implementation covering a single band.

Based on the definition for MB-MSR BS, the following definitions can be set for the multi-band transmitter and receiver:

Multi-band transmitter: Transmitter characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s).

Multi-band receiver: Receiver characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s).
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Figure 5.3.1-1: Possible logical implementation of receivers and transmitters

Considering the intention with MB-MSR, several possible MB-MSR structures assuming any of the above implementation approaches shall be possible. As an example for MB-MSR structure, Figure 5.3.1-2 shows a combination of a multi-band receiver and transmitter which can map the concerned bands on one antenna port, or alternatively map each band on separate ports. It is also possible to map the concerned transmitters on one port while the receivers are connected to the other port. The separation of transmit and receive can be deployed to combat and mitigate possible PIM issues which is the topic of a parallel study item.

Note that the box for filters in Figure 5.3.1-2 would represent different possible combination of band pass and diplexer filters, depending on the chosen implementation structure.
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Figure 5.3.1-2: MB-MSR example structure using multi-band receiver and transmitter combining the bands in one port or two ports

Another example structure (see figure 5.3.1-3) would be to combine a multi-band transmitter with single band receivers where every individual receiver would have a maximum RFBW equal to or lower than the concerned UL band, where the mapping of transmitter and receivers towards one or two ports can be similar to what is described above.
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Figure 5.3.1-3: MB-MSR example structure using multi-band transmitter and single band receiver combining the bands in one port or two ports
Looking into the discussed band combinations, the combination of band 8 and band 20 would be a typical example to combine a multi-band receiver with single band transmitters with maximum RFBW equal to or less than the concerned bands as shown in figure 5.3.1-4.
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Figure 5.3.1-4: MB-MSR example structure using multi-band receiver and single band transmitter combining the bands in one port or two ports

The MB-MSR specification should not pose any restriction on the chosen combination of transmitter/receiver or the structure, as long as generic requirements handle the specific characteristics of the MB-MSR BS. It should be noted that the chosen structure should be parameterized, which would require an extension of the MSR declaration. 

This also means that the MB-MSR scope of work should not restrict any structure or configuration. There should be proper requirement coverage (generic requirements) to allow for all possible combinations of multi-band transmitters/receivers with single band transmitters/receivers as well as mapping of transmitters and receivers to antenna ports in different ways, as visualized in the generic illustrations of Figure 5.3.1-5. 
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Figure 5.3.1-5: MB-MSR proposed structures included in the scope. Note that for each structure, at least the transmitter or the receiver has to be multi-band.
If possible, the generic requirements developed should handle WA applications as well as low power MR and LA BS applications, assuming that no additional conditions are identified for MR and LA BS. It is noted that once the principles of defining generic MB-MSR requirements is settled, there should be little or no additional work to accommodate all BS classes.
The declaration part of MB-MSR will require additional parameters, such as the supported MB-MSR bands, total maximum RFBW for transmitter and receiver, and maximum transmitter and receiver RFBW if a single band implementation is included in the structure. 
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