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Introduction

In last RAN1 meeting, RAN1 sent an LS (R1-121920 [2]) to RAN2/RAN4 with additional FeICIC conclusion as follows.

RAN1 would like to clarify aspects with respect to handling of CRS interference communicated in [1] whether the “needed information” indicated in [1] was intended to be provided from the serving cell via higher layer signalling or if the UE was assumed to acquire this information autonomously.

For the purpose of CRS interference handling, RAN1 has concluded that the “needed information” indicated in [1] can be provided from the serving cell via higher layer signaling, i.e:
·  List of cell ID(s)

· Parameters for each cell in the list of cell ID(s):

· Number of CRS ports

· Subframes containing CRS in the data region (e.g. the cell MBSFN configuration)
Discussion 

The signaling of the list of Cells IDs (with number of CRS ports and subframe containing CRS in the data region) is to provide the required neighbor cell’s CRS patterns to the UE via its serving cell rather than requiring the UE to acquire the information autonomously. However, one aspect that is not included in the list is the bandwidth span of the neighbor cell CRS. 

This bandwidth span aspect was raised in the email discussion on the LS and at least some companies indicated that the UE can assume the same bandwidth between serving and neighbor cells. At least one company suggested that macro cell BW < pico cell BW may not be a typical use case and further consideration of the use case is needed . 

The main motivation for clarifying the bandwidth span of neighbor cell CRS is to avoid mandating the UE to read the neighbor cell PBCH and then apply the above neighbor cell list for CRS interference handling. Three example cases are illustrated. 

Case A: Neighbor cell BW >= Serving cell BW

· UE can implicitly assume neighbor cell's CRS span the serving cell BW which is sufficient. 

Case B: Serving cell BW > Neighbor cell BW 

· For this case the assumption that neighbor cell's CRS spans the serving cell BW may not be sufficient from the perspective of UE performance with respect to CRS interference handling. In this case, the UE could use the AllowedMeasBandwidth IE as neighbor cell BW. The AllowedMeasbandwidth IE which is included in SIB3 for the serving frequency (and SIB5 for other frequencies) indicates the maximum bandwidth for a carrier frequency that the UE is allowed to measure RSRP/RSRQ for neighbor cells on.  This AllowedMeasBandwidth can be different from the serving cell BW and hence could potentially be used for indicating Neighbor cell BW.  Reusing this IE may adequate (if Neighbor cell BW = signaled Measurement BW) but it is however possible that AllowedMeasBandwidth may be smaller than the true neighbor cell BW. 
Case C: Second Neighbor cell BW >Serving cell BW > First Neighbor cell BW

· In this case, an implicit assumption might not be simple. For this case, signaling of neighbor cell BW may be needed rather than mandating the UE to read the neighbor cell PBCH. 

From a use case perspective, only pico UEs may have to handle CRS interference (for 9 dB CRE). Therefore, the serving cell is likely a pico cell and the aggressor neighbors are macro cell(s). Given this, Case A (Macro BW >= Pico BW) may be a more realistic use case scenario but it is not clear if Case B/C (Macro BW < Pico BW, and UE connected to Pico with 9 dB CRE) can be overlooked. At least such cases (B/C) should not mandate unnecessary additional UE behavior such as requiring neighbor cell PBCH reading which may not be required for Case A. 

If only Case A (Macro BW >= Pico BW) is to be supported, UE can implicitly assume neighbor cell's CRS span the serving cell bandwidth. 

If both Case A (Macro BW >= Pico BW) and Case B (Pico BW > Macro BW) are to be supported, then same approach as for neighbor cell RSRP/RSRQ measurements can be used, i.e. use AllowedMeasBandwidth as neighbor cell BW if the IE is present, otherwise assume that neighbor cell BW is the same serving cell BW.

If all cases (including Case C: Second neighbor cell BW > Serving pico cell BW > First neighbor cell BW) must be supported, then explicit signaling of neighbor cell BW should be considered instead of mandating the UE to read PBCH of neighbor cells which is really required only to support Case C. 
Conclusion
This document discusses how a UE can determine neighbor cell CRS bandwidth span for the list of Cell IDs which is provided from the serving cell via higher layer signaling. To avoid having the UE acquire the neighbor cell CRS BW autonomously, it is proposed that RAN1 chooses one of the following options considering the use cases: 

· UE can implicitly assume neighbor cell's CRS span the serving cell BW

· UE assumes AllowedMeasBandwidth is neighbor cell BW if the IE is present, otherwise it can assume that neighbor cell BW is the same as its serving cell BW

· The neighbor cell BW is added as a parameter in the list of Cell IDs which is signaled to the UE via the serving cell
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� Note that RAN4 has discussed in the past (during Rel-8) the signaling of neighbor cell BW for measurements.






