Page 1



3GPP TSG-RAN WG4 meeting #65  
R4-126371
New Orleans, LA, USA, 12 – 16 November, 2012
Source:
Ericsson

Title:
TP for Mapping of requirements on antenna ports
Agenda item:
6.19.2.1
Document for:
Approval
Background
In previous RAN4 meetings, the MB-MSR structures, the need for exclusion areas for some receive and transmit requirements as well as possible mapping of receive and transmit signals on antenna ports were extensively discussed [2-4]. 

There is consensus in RAN4 to allow for joint exclusion areas for structures where bands are mapped into the same port. There are however different views on the case where multiple bands are mapped to different antenna ports and it is for this reason stated in the Work Item TR [1] that it is for further study how the requirements for MB-MSR are applied to the antenna connector(s). 
In this paper the MB-MSR requirements are further elaborated in the context of structures and mapping of RX and TX signals. An example is considered, highlighting the complexity and also the relation to implementation and testing.
Discussion

The MSR specifications define RF requirements that are expressed for a single transmitter antenna connector. For features that may be deployed using multiple antenna connectors, such as MIMO or Rx Diversity, the RF requirements apply for each antenna connector separately.
In the work on MB-MSR, it has been agreed that the work should not restrict any structure or configuration. Requirements should be generic and cover all structures and configurations and also be developed in a BS implementation agnostic way [1].
There have been several proposals presented for how to handle the mapping to antenna ports [2-4]. There are two main principles presented:
1)
Non-generic approach where for the case when multiple bands are mapped on different antenna ports, the single band requirements for each band apply for each concerned port and thus no “joint exclusion area” is allowed.

2)
Generic approach where regardless of the mapping to antenna ports, the exclusion areas are applied. Note that in previous papers and in the agreements for the TR [1], the performance impact of joint exclusion areas have been addressed.

The proposal for the non-generic approach does however create a problem in terms of implementation and testing for the RF requirements. This can for the receiver be illustrated with the example MB-MSR structure shown in figure 1, assuming a multi-band receiver where each band is mapped to a separate antenna port. Note that the transmitter could in this case be based on either single or multi-band implementation.
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Figure 1: MB-MSR example structure 

When comparing the non-generic and generic principles, we also need to look at how such a requirement relates to the conformance testing of a BS implementation. So far there have not been any extensive discussions on testing aspects of MB-MSR. The following observations can be made:

-
With separate ports per band, the main RF scenario is still that the antennas for the bands are co-located, which means that the interfering (and wanted) signals are present at both antennas. The implication is that for any receiver requirement such as blocking, the interfering signal(s) are present on both antenna connectors simultaneously.
-
Single band testing would not be possible, since the two bands share a common multi-band receiver, which can not be turned off per band and which should also be tested with a multiband test configuration. For a single band receiver implementation, turning off the receiver for a specific band is fully possible, but would conflict with the principle of implementation agnostic requirements.

The two points above have far-reaching consequences for the non-generic approach. An out-of-band blocking interferer for Band X could occur at frequencies that coincide with Band Y, since there are no joint exclusion areas. This out-of-band interferer would be present at both the Band X and the Band Y antenna connectors and the multi-band receiver would have a -15 dBm interferer level fall in-band for Band Y, since the band filters at the Band Y antenna would not give any attenuation. There would thus be a -15dBm in-band blocking signal in Band Y, which is far more stringent than any existing single band requirement. 
The corresponding situation would occur for Band X in terms of impact from the -15 dBm Band Y out-of-band blocking levels in the Band X frequency range.
The example structure above demonstrates that the non-generic approach will lead to a need for implementation specific exceptions from the approach, and a general rule for applying joint exclusion areas will not be possible. Unless a generic approach is applied, RAN4 will end up defining a large number of special cases for the requirements, considering different implementation and testing aspects, which adds to the complexity of both core and conformance test specifications and conflicts with the principle of generic and implementation agnostic requirements. 

If we in addition consider that the multiband receiver/transmitter structures and their mapping on antenna ports may be different between transmitter and receiver (whether separated Tx/Rx ports or not), it becomes even more clear that the application of the joint exclusion areas for the RF requirements should not depend on the structures and mapping. The joint exclusion areas should apply in a generic way for a BS capable of multi-band operation, independent of BS implementation. 

Proposal

It is proposed to adopt a generic approach and allow for joint exclusion areas regardless of implementation, structure and mapping to antenna ports.

This is documented in the attached text proposals to be included in the MB-MSR Work Item TR 37.812 [1].
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TEXT PROPOSAL for TR body:

4.5
Applicability of MB-MSR requirements

Most core requirements in TS 37.104 remain unchanged for BS capable of multi-band operation and apply as they are stated for each of the operating bands. There will be a few exceptions where there are specific additions or exclusions. In order to make this fact clear to a reader of the specification, it should be made visible by having a separate subclause for BS capable of multi-band operation in the general clause 4 of the specification.
The clause can be quite short and should explain that for BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each operating band unless otherwise stated and that for some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for multi-band BS operation.
There is also a need to update the tables in clause 5.1 (Applicability of requirements) to reflect that requirements apply for each band.
For MB-MSR base station, various possible structures based on combination of different transmitter and receiver implementations (multi-band or single band) as well as mapping of transceivers to antenna ports in different ways are captured in subclause 5.3. Independent of the BS structure, the core requirements shall be developed in a BS implementation agnostic way. The same generic requirements shall apply whether the multiple bands are mapped on single or on multiple antenna port(s). The requirements also apply for the multiple supported operating bands simultaneously, whether they are mapped on single or multiple antenna ports, in order to properly reflect the multiband properties in an implementation agnostic way. 
*********************End of change*****************
*********************Next changed section*****************
6
Transmitter characteristics

6.1
General

The current MSR transmitter requirements are classified to in-band requirements and out-of-band requirements, where UEM, ACLR/CACLR, EVM and transmit IM are examples for in-band requirements and spurious emission requirement represents out-of-band requirement. As pointed out in subclause 5.4, these transmitter requirements can generally be kept unchanged and applied for MB-MSR on a per-band basis depending on which Band Category the supported operating bands belong to. Exceptions are transmitter requirements for band combinations with minimum inter RF bandwidth gap <20MHz and the spurious emission requirement. Specific additions/exclusions are needed for the mentioned exception cases. The detailed analysis for each requirement can be found in the respective subclasses of clause 6.

The transmitter requirements in clauses 6 are applicable for both multi-RAT operation and single-RAT operation, where single RAT operation means the same RAT is configured in all supported operating bands.


*********************End of change*****************
*********************Next changed section*****************
7
Receiver characteristics

7.1
General

The receiver requirements can be classified into in-band requirements and out-of-band requirements. Receiver sensitivity, in-band blocking, RX intermodulation etc are examples of in-band requirements while out-of-band blocking and receiver spurious emission represent out-of-band requirements. For MB-MSR, in principle all in-band requirements should be applied on a per band basis while for the out-of-band requirement, there is a need to introduce exclusion areas.  The detailed analysis for each requirement can be found in the respective subclasses of clause 7.
The receiver requirements in clause 7 are applicable for both multi-RAT operation and single-RAT operation, where single RAT operation means the same RAT is configured in all supported operating bands.


*********************End of change*****************
*********************Next changed section*****************
TEXT PROPOSAL for TR Annex A (TS 37.104):

(Additional changes made in this TP are marked yellow)

4.8
Requirements for BS capable of multi-band operation

For BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each supported operating band unless otherwise stated. For some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for BS capable of multi-band operation.
For BS capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one ore more antenna port(s) in different ways are possible. Independent of the BS structure, the core requirements shall apply in a BS implementation agnostic way, simultaneously to the full set of supported operating bands.
For a BS capable of multiband operation supporting BC3 bands for TDD, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the bands.
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