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1. Introduction

In RAN1#82bis meeting, following agreements are made regarding beam selection indicator (BI) reporting for FD-MIMO:
	Agreements:

· BI on PUSCH

· BI is always triggered together with CSI

· FFS the time allowed for BI+CSI reporting

· FFS if CSI can be triggered without BI

· e.g. eNB indicates a CSI-RS resource (in the CSI-process) for CSI  measurement

· e.g. CSI based on the latest BI report 

· BI mapping on PUSCH: study the following alternatives

· Alt1: BI jointly encoded with RI

· Alt2: BI independently encoded, closer to DMRS than RI

· Alt3: BI independently encoded, farther to DMRS than RI

· Alt4: BI jointly encoded with CQI/PMI  
Agreements:

· Class B proposal
· Value K is configured to the UE where K≥1, representing K beams

· K={1, 2, ..., 8} conditioned upon N1+…+NK≤NTOTAL
· NTOTAL is TBD

· For K>1 

· For each of the K beams, a value Nk={1, 2, 4, 8} is configured as one Rel.12 NZP CSI-RS resource 

· BI feedback is included in CSI report to select one out of K beams 
· For the selected beam k=k’, CSI reporting based on legacy codebook for Nk’ ports


In this contribution, we further discuss some remaining issues including such BI reporting. 
2. Discussion
2.1. BI reporting with aperiodic CSI
It is agreed that BI is always triggered together with CSI, and it remains FFS whether aperiodic CSI reporting can be reported without BI. Expected benefits of allowing aperiodic CSI reporting without BI would be the corresponding bit reduction in PUSCH payload and reduced UE complexity with no BI calculation. However, the bit reduction in PUSCH payload is at most 3 bits, which can be regarded as marginal compared to total payload size in PUSCH based CSI reporting. Although it could be beneficial for UEs not to calculate BI for aperiodic reporting in UE complexity aspect, there can be an ambiguity problem when eNB couldn’t successfully receive previous BI+CSI reporting. Therefore, it is reasonable to retain the agreement that BI is always triggered together with CSI in any aperiodic reporting instances.
Besides, the mentioned UE complexity issue may need to be properly handled, considering some worst case situations that UE may receive multiple aperiodic CSI requests in consecutive subframes or in multiple subframes that are very close to each other. Such cases can be possible based on the specification so that UE implementation has to deal with it. In addition to this kind of worst case situations, more generally it seems desirable that UE is allowed not to update BI in some aperiodic reporting instances for UE complexity reduction, when we specify BI is always triggered together with CSI.
Proposal 1: BI is always triggered together with CSI, and consider UE is allowed not to update BI in subsequent aperiodic reporting instances that are triggered within a short period.
2.2. BI mapping for PUSCH-based aperiodic reporting
Legacy aperiodic CSI mapping on PUSCH is illustrated as Figure 1.
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Figure 1. Legacy CSI mapping on PUSCH

In RAN1#82bis, 4 alternatives are presented in [1] for BI mapping method on PUSCH, which are as follows with corresponding illustrative figures, assuming the normal CP case:

· Alt1: BI jointly encoded with RI
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Figure 2. Alt.1: BI jointly encoded with RI as BRI on PUSCH
· Alt2: BI independently encoded, closer to DMRS than RI
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Figure 3. Alt.2: BI independently encoded, closer to DMRS than RI on PUSCH
· Alt3: BI independently encoded, farther to DMRS than RI
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Figure 4. Alt.3: BI independently encoded, farther to DMRS than RI on PUSCH
· Alt4: BI jointly encoded with CQI/PMI
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Figure 5. Alt.4: BI jointly encoded with CQI/PMI on PUSCH
For Alt 1, when BI is jointly encoded with RI, denoted as BRI in Figure 2, the BI is transmitted in the legacy RI location together with RI. Hence, such BRI has at least the same robustness as the legacy RI reporting, which is already proved to be stable enough for RI transmission. In addition, according to the agreement in [2], the port number of each CSI-RS resource for Class B can be independently configured; hence BI has to be decoded before PMI/CQI sequentially, since the BI determines PMI/CQI payload size. Alt 2 and Alt 3 are basically having a problem of “choosing between BI and RI” in priority. Especially for Alt 2, RI is moved further from the DMRS than legacy RI feedback region, and may cause more error probability. It is questionable that the error probability of the new RI location is bearable for RI transmission. Moreover, in both cases, it seems not feasible to be applied for the extended CP case, since the number of symbols in a subframe is different from that of the normal CP case.

Alt 4 seems not appropriate due to the aforementioned issue that BI should be decoded before PMI/CQI sequentially considering the port number of each CSI-RS resource for Class B can be independently configured. Furthermore, there is possibility that the payload including BI field may be partially punctured by A/N bits in some cases including CA cases as well.
Proposal 2: For BI mapping on PUSCH, it is preferred to follow Alt 1 that BI is jointly encoded with RI.
2.3. CSI processing relaxation for FD-MIMO
In the current specification, a feature of CSI processing relaxation is supported when multiple CSI processes are configured, which is applied by extending 
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 to 5, instead of 4, in consideration that multiple CSI processes configured to UE require more processing burden. For EB/FD-MIMO, similar UE processing burdens seem to be required, due mainly to the increased number of ports for Class A and the increased total number of ports for multiple CSI-RS resources for Class B with K>1. Therefore, it needs to be clarified whether such processing relaxation feature is retained for FD-MIMO operations as well.

Proposal 3: It needs to be clarified whether CSI processing relaxation is retained for FD-MIMO operations.

3. Conclusion
In this contribution, we discussed remaining issues including BI reporting. The proposals based on the discussion are given as follow:
Proposal 1: BI is always triggered together with CSI, and consider UE is allowed not to update BI in subsequent aperiodic reporting instances that are triggered within a short period.
Proposal 2: For BI mapping on PUSCH, it is preferred to follow Alt 1 that BI is jointly encoded with RI.
Proposal 3: It needs to be clarified whether CSI processing relaxation is retained for FD-MIMO operations.

______________________________________________________________________
References
[1] RAN1#82bis Chairman’s note 
[2] R1-156217, “WF Class A and B CSI reporting for Rel.13 EB/FD-MIMO”, AT&T, Beijing Xinwei Telecom Tech., CATR, CATT, CHTTL, CMCC, Deutsche Telekom, Ericsson, ETRI, Huawei, HiSilicon, ITRI, Kathrein-Werke KG, KDDI, KT Corporation, Nokia Networks, NTT DOCOMO, Samsung, Sony Corporation.
PAGE  
4

_1508048254.unknown

