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1. Introduction

In the previous meeting, RAN1 WG sent an LS to RAN4 on the NZP CSI-RS activation/deactivation for the Enhanced EB/FD MIMO topic [1]:
	1. Overall Description:

RAN1 discussed activation/deactivation of an NZP CSI-RS (“multi-shot” CSI-RS) for UEs configured with QCL Type B, with the following working assumption. RAN1 would like RAN4’s suggestion on the value of Ω below:

Working Assumption:

Working Assumption will be confirmed in RAN1#88 if benefit is confirmed compared to using periodic NZP CSI-RS and significant problems are not identified. 

· In TM10, activation/deactivation of an NZP CSI-RS with subframe_config can be configured with UEs configured with QCL Type B, where
· NZP CSI-RS configured for activation/deactivation can be indicated in PQI for QCL purposes, and follow legacy QCL assumption. 
· UE does not expect to receive PQI indication before receiving Ω (>1) activated NZP CSI-RSs from an NZP CSIRS activation. FFS on Ω – send an LS to RAN4 to ask for their advice.
· UE does not expect that a PQI indication is received which indicates a deactivated NZP CSI-RS. FFS the spec impact.
· Note: NZP CSI-RS not configured for activation/deactivation can also be indicated for QCL purpose.
2. Actions:

ACTION: 
RAN1 respectfully asks RAN4 to recommend the value of Ω.


In this contribution we provide our views on the question and make recommendation on the LS reply.
2. Discussion

2.1 TM10 QCL time and frequency offset compensation 

For the case of TM10 QCL Type B operation the NZP CSI-RS are expected to be used for the QCL parameters estimation (CFO/TFO). Hence, NZP CSI RS activation / deactivation considered in the E-FDMIMO scope may have impacts on the estimates quality and TM10 demodulation performance. 
First of all, we would like to provide brief highlights of the related RAN4 DL COMP QCL discussions during the Rel-11. In accordance to RAN1 DL CoMP QCL design, CRS QCL is applicable to frequency offset only, while NZP CSI-RS QCL is applicable to time and frequency offsets. The RAN4 understanding was that CSI-RS frequency offset estimation capabilities are limited due to at least 5ms separation between the consecutive CSI-RS transmissions. So, the common assumptions were that for QCL Type B UE should use CRS for post-FFT frequency error correction and CSI-RS for post-FFT timing error correction. RAN4 also assumed that CSI-RS should not be used for frequency offset estimation and correction.
In addition RAN4 discussed CoMP scenario 4 operation. One potential issue which was identified is that if there is a frequency offset between two TPs then CRS cannot be used to compensate the frequency offset. The majority of companies suggested that UE may still rely on CRS QCL assumption and frequency tracking using CRS is sufficient. In other words, the network needs to ensure near perfect frequency synchronization between TPs in order to make this scenario work. Therefore, the test case for the respective CoMP scenario 4 was introduced under assumption of no frequency error and single TP CRS transmission. Hence, the requirements ensure that for CoMP scenario 4 UE applies time offset correction only.
Observation #1:
In Rel-11 DL CoMP, RAN4 assumed that for QCL Type B 

· CRS should be used for frequency error correction 
· NZP CSI-RS should be used for timing error correction
· NZP CSI-RS should not be used for frequency error correction
2.2 Timing offset estimation using NZP CSI-RS

In accordance to the RAN4 requirements the NZP CSI-RS can be used for the time offset estimation between the serving cell and neighbouring cell. The availability of timing offset estimates depends on two factors:

1) Multi-subframe filtering assumptions: In general case UE may apply filtering of TO estimates obtained from different CSI-RS instances. However, typically the TO estimate quality for the case of using CSI-RS is relatively good due to ZP CSI-RS protection in the neighbouring cells. Hence, even single shot estimates can be sufficient.

2) TO estimator processing delay: In case of using single shot NZP CSI-RS TO measurements, the delay from the moment when eNB transmits CSI-RS and the moment when UE can apply the estimated TO would depend on the time required to perform measurement in baseband.  In case the CSI-RS was transmitted in subframe n, the respective TO estimate will be available in subframe n + m, where m is the processing delay. For the typical UE implementations m = 1 can be sufficient (i.e. TO estimate is available in subframe following right after the NZP CSI-RS subframe).
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Figure 1. Time offset estimation delay
Observation #2:
For TM10 QCL Type B operation, in case of using NZP CSI-RS transmitted in subframe n, UE would be able to perform corresponding PDSCH reception in subframe n + 1 (i.e. Ω = 1)
3. Conclusions

In this contribution we provided views on the LS reply to RAN1 on the NZP CSI-RS activation/deactivation for the Enhanced EB/FD MIMO. In summary, we make the following proposal:
Proposal #1:
Inform RAN1 that for TM10 QCL Type B operation, NZP CSI-RS is expected to be used for timing error correction only. UE would be able to perform corresponding PDSCH reception in the next subframe after a single the NZP CSI-RS transmission.
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