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1. Introduction 

The present contribution considers RSRP and RSRQ UE measurements for the TDD mode.  It is proposed to clarify the operation regarding which subframes may be used for measurements.  Our preference is that the serving cell provides to the UE an indication of which DL subframes can be used when the terminals perform neighbor cell measurements. At least a 1-bit indicator on UL:DL allocation difference could be conveyed to inform the UEs that the UEs can assume that the same DL reference signals available in the serving cell can be used for neighbor cell measurements. This is similar to the 1-bit indicators for MBSFN as described in ‎[3]
2. Discussion

For TDD mode of operation, subframes may be allocated to UL and DL on a cell basis.  To avoid interference between UL and DL on the same carrier, and then primarily eNodeB-to-eNodeB interference in wide area deployments, it is expected that cells are synchronized to a common time reference and that the same allocation of subframes to UL and DL are used in cells in the same area.  In different parts of the network, different asymmetries in terms of allocations of subframes to UL and DL may be still be used on the same carrier.  Subframes which suffer from interference between UL and DL in the border region are then, for example by means of appropriate scheduling, used with care or as guard to control the eNodeB-to-eNodeB interference. 

It has previously been agreed at RAN1 #48 that DL reference signals from antenna port 0 and 1 in all DL subframes can be used for the RSRP and hence the RSRQ measurement. It has further been concluded in ‎[2] that there is no need to clarify that the RSRP measurements are only done during DL subframes since this is obvious.  When it comes to intra-frequency neighbor cell measurements, the question is how the terminal knows which subframes are DL subframes.   There are two basic alternatives

1. The terminal performs measurements using only subframe #0 and subframe #5 which are always DL.  

2. The terminal performs measurements assuming that all neighbor cells use the same allocation of subframes to DL and UL as the serving cell. 

We note that this is similar to the case with MBSFN subframes on a mixed carrier. In that case, certain subframes are allocated to MBSFN operation, and when the terminal is to perform intra-frequency neighbor cell measurements, a similar problem arises since the allocation of subframes to MBSFN need not be the same in all neighbor cells.  Since subframe #0 and subframe #5 may not be allocated to MBSFN transmission, the problem could have been resolved by using only subframe #0 and subframe #5 for measurements for FDD in general.  However, since it was found beneficial to allow the terminal to use as many reference signals as possible it has been agreed that the serving cell provides information for neighbor cell measurements indicating whether there are MBSFN subframes and whether the same subframes are allocated to MBSFN operation or not ‎[3].  

Based on this there is a third alternative for the case with TDD

3. The serving cell provides information on which the subframes the terminals can use when performing neighbor cell RSRP and RSRQ measurements. 

In most wide area deployments we expect the same reference signals to be available in all cells in a given area, the third alternative could essentially indicate whether or not the terminal can assume that the same reference signals to be available in the neighbor cells as in the serving cell. This would allow the terminal to use all available DL reference symbols in the majority cases while still not mandating the use of the same asymmetries in all cells on a carrier.  We think it is important to clarify what the terminal can assume and hence decide on one of the alternatives. Our preference is alternative 3 which we see as consistent with previous decisions and with MBSFN operation on a mixed carrier.

3. Conclusion

We propose 

· To clarify on which DL subframes a terminal can perform intra-frequency RSRP and RSRQ measurements for LTE TDD. 

· That the serving cells provide the terminals with information indicating which DL subframes can be used when performing neighbor cell measurements.  

· That the information provided is at least a single bit indicating if the UE can assume that the same reference signals are available in all neighbor cells as in the serving cell.

Note that it has already been agreed to let the serving cell provide two bits of information to terminals with regards how to do neighbor cell measurements taking MBSFN subframes into account ‎[3].
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