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1 Introduction
CRs related to MBSFN IMB operation were approved for RAN WGs 1, 2 and 3 during RAN #42 [1], [2], [3], [4], [5], [6].
In this document we provide an overview of the corresponding impact to the 25.102 RAN WG4 specification resulting from the introduction of IMB.
A draft CR is attached to this document which it is hoped can be used as the starting point for subsequent formal CRs.
2 Specification Impact
2.1 General
MBSFN-IMB is one case of MBSFN-only operation in the TDD bands.  Although not solely associated with IMB, it may be beneficial for the clarity of the specification to define the term “MBSFN-only” to more clearly state in some cases which requirements are applicable (or not) to IMB and the other MBSFN-only modes.  It is therefore suggested to add a definition of the term “MBSFN-only UE” to section 3.1.

2.2 Chip Rate
Throughout the specification it is proposed to treat MBSFN IMB as a sub-mode of the 3.84Mcps TDD option.  In the majority of cases this allows for IMB requirements to be directly inherited from the 3.84Mcps TDD option, thereby minimising the number of changes required (i.e. where not stated otherwise, the standard 3.84Mcps TDD option requirements also apply to IMB operation).
2.3 Frequency Bands (Section 5)
IMB is treated as a sub-mode of 3.84Mcps TDD, hence no changes are required for this section.
2.4 Transmitter characteristics (Section 6)
Existing TDD transmitter characteristics are not affected by the introduction of MBSFN IMB.
2.5 Receiver characteristics (Section 7)
Many of the receiver requirements in section 7 rely upon the use of the reference measurement channels given in appendix A of the specification.  In order to allow requirements testing for IMB there is therefore a need to introduce a new IMB-specific reference channel.

To avoid the introduction of new tests and requirements solely for IMB, the suggested approach is to design the IMB reference channel such that it has similar BER performance to the exiting TDD 3.84Mcps MBSFN reference channel (see also section 2.9).  By adopting such an approach, changes to the requirements for the following could be avoided:

· reference sensitivity (7.3)

· maximum input level (7.4)

· ACS(*) (7.5)

· blocking (7.6)

· spurious response (7.7)

· intermodulation (7.8)

· spurious emissions

(*) note that it may be good to clarify in section 7.5 that the ACS requirements also apply for the case of no Tx power class (such is the case for MBSFN-only UEs).  This clarification would also apply for all chip rate modes if adopted.
2.6 Performance requirements (Section 8)
The requirements of sections 8.1, 8.2 and 8.3 are DCH-related and are not applicable to IMB.  Under the assumption that this is already clear, no changes to these sections would be needed.

The requirement of 8.4 is implicitly not applicable to IMB due to the absence of support for BCH transmit diversity in IMB.  The DL and UL power control requirements of section 8.5 and 8.6 are not applicable to IMB.
It would need to be decided whether to include a requirement for BCH demodulation in IMB.  If so, the BCH requirement (without Tx diversity) from 25.101 could be inserted and the reference IMB BCH bearer added to Annex A.  The current draft CR does not include a BCH requirement for IMB.
2.7 HSDPA performance requirements (Section 9)
These are not applicable to IMB.

2.8 MBMS performance requirements (Section 10)
The MCCH and MTCH requirements of 10.1.1 and 10.2.1 relate to pre-MBSFN channels and are therefore not applicable to IMB.  It may improve the clarity of the specification to explicitly state that these requirements do not apply for MBSFN-only UEs.
MCCH and MTCH requirements for MBSFN are captured in sections 10.1.2 and 10.2.2 respectively.  It is proposed to add placeholders for MCCH and MTCH performance requirements for IMB under the 3.84Mcps TDD option sub-section.  The parameters and requirements for IMB MCCH and MTCH are TBD pending simulation results.
With reference to section 10.2.3, requirements exist for the present 3.84Mcps and 7.68Mcps TDD MBSFN modes for the case in which FDD and TDD MBSFN are implemented in the same UE platform.  These requirements were introduced in order to provide a degree of confidence for the network operator that MBSFN demodulation performance is maintained in the presence of transmission from the FDD device.  The test is based on MTCH demodulation and it should be possible to transfer the test to IMB.
2.9 Reference channels (Annex A)
The following reference channels would need to be considered:

1. A DL reference measurement channel (to be added in Annex A2.9) for IMB to use for the receiver requirements of section 7

2. MCCH and MTCH parameter definitions in Annex A.4

3. The potential addition of the IMB BCH reference measurement channel (in Annex 2.6) {Note that the current draft CR does not include a BCH requirement for IMB, hence nor does it include a BCH reference channel description in Annex 2.6}
With regards to (1) above, the existing 12.2kbps 3.84Mcps TDD reference channel for MBSFN-only UEs maps 244 information bits to 1024 channel bits, distributed over 2 timeslots in 20ms, each slot transmitting 2x SF16 codes as shown in figure 1.  Similar C/I vs. BER performance should be obtainable using an IMB bearer of S-CCPCH frame type 2 in which approximately 3 times as many bits are mapped to 3 times as many slots (to form an S-CCPCH type 2 sub-frame).  The exact bearer rate and configuration would need to be verified in simulation, but it seems possible that something like a 32kbps IMB reference channel using S-CCPCH type 2 would be a suitable replacement for the existing 12.2kbps 3.84Mcps TDD MBSFN reference channel.
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Figure 1 – Reference Measurement Channels
2.10 Propagation conditions (Annex B)
It is assumed that the extended delay spread propagation model of annex B.2.1 also applies in the case of MBSFN IMB without modification.

3 Conclusion

A high level overview of the impact to 25.102 has been provided for the introduction of MBSFN IMB.  It is concluded that for minimum impact, an appropriate reference measurement channel should be designed for IMB, exhibiting similar performance to the existing 12.2kbps reference measurement channel for 3.84Mcps TDD MBSFN.
A draft CR is attached to this document.  This is presented for RAN4 endorsement of the general approach in order that it may be used as a template for more detailed formal CRs in a subsequent meeting.
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