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1
Introduction

In RAN1 #68, the following agreements were made for the CSI-RS configuration during CoMP discussion:

· “Pseudo-random sequence generator initialisation (cinit) is configurable in a UE-specific manner
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· At least X will be signaled 

· FFS: Interpretation of ns
· Range of X is 0 to 503
· Pc is configurable at least per CSI-RS resource

· FFS : Configuration per CSI-RS port”
The following was taken as working assumption for DM-RS:

· “Enhancement to DMRS sequence in Rel-11 DL-CoMP is supported. 

· The scrambling sequence of DMRS for PDSCH on ports 7~14 is initialized by
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· X is a parameter whose value is dynamically chosen from {x(0), x(1), … x(N-1)} for N>1, and x(n) (0<=n<N) are configured by UE-specific RRC signaling.  

· The value of N and details of dynamic selection are FFS.
· X could be dynamic signaling with additional bits of DCI format or 

· Tied to current parameter, e.g., nSCID
· The value range of x(n) (0<=n<N) is FFS.
· Note: Target of harmonization with ePDCCH is FFS
· Note: Target of minimize the modification of any DCI formats for DM-RS sequence”
In this contribution the remaining issues on both CSI-RS and DM-RS are discussed.
2
Remaining issues on CSI-RS 

In RAN1#67 the working assumption was made that the parameters antennaPortsCount and resourceConfig are independently configured among CSI-RS resources. In order to have flexibility for configuring the transmission points, our view is that the number of antenna ports obviously should not be assumed the same for all the CSI-RS resources. The same holds for the CSI-RS pattern that can not be assumed to be the same for all CSI-RS resources. Therefore, we propose:
Proposal:
Confirm the RAN1#67 working assumption as an agreement:

-
Configuration of multiple non-zero-power CSI-RS resources includes at least:

-
antennaPortsCount, resourceConfig

-
Independently configured among CSI-RS resources

Also the details of the subframe configuration parameter subframeConfig have not been agreed yet. We do see that for example from power consumption point of view there may be a benefit of configuring the UE with same subframe configurations for the different CSI-RS resources. Furthermore, if inter-CSI-RS resource phase feedback would be introduced, the eNB would basically have to configure same subframe configurations for the different CSI-RS resources as otherwise any phase drifts between subframes (for instance caused by residual frequency error at UE side etc) might harm the performance. However, as long as the eNB has the possibility to configure CSI-RS resources with the same subframeConfig, there does not seem to be a strong reason to restrict that only the same subframeConfig parameters can be used. Hence we propose:

Proposal:
-
The subframe configuration parameter subframeConfig should be independent for each CSI-RS resource.
The configurability of the power offset parameter, Pc, was left for further study in RAN1#68. The possible use case for CSI-RS port-specific Pc is transparent joint transmission, where multiple transmission points are handled via single CSI-RS resource. However, signaling up to 8 Pc values adds the signaling overhead, and the gains of coherent joint transmission seem questionable, including using such transparent JT configuration. Further it is noted that while seemingly simple to specify, these power offset values in fact imply quite big specification efforts taking into account also the RAN4 work on the test cases (note that even the details of Release 10 Pc were nailed down only after RAN1#67). Therefore, we do not see a need to specify multiple Pc values per CSI-RS resource:
Proposal:
-
The power offset parameter, Pc, is configurable per CSI-RS resource.

-
I.e. no need to configure Pc per CSI-RS port.
Also related to transparent JT CoMP operation, it has been proposed e.g. in [1] that the CSI-RS sequence can be configured per CSI-RS port. As mentioned earlier, there seems to be no proven gains of transparent JT configuration. Therefore, we propose:

Proposal:
-
The sequence initialization is configured per CSI-RS resource.
Finally, in the agreement for CSI-RS sequence, the interpretation of slot number, ns, was left for further study. Essentially the issue is related to subframe shifting in context of eICIC. It is not very clear if there needs to be any explicit specification support for subframe shifting, as this technique is anyway not applicable for TDD and as such does not help implementation of dual-mode UEs that may need to cope with similar interference conditions anyway in TDD networks. However, if explicit specification support is included for subframe shifting, the issue is more relevant for example for CRS cancellation receivers that would need to be aware of the subframe shift (and resulting CRS scrambling sequences). It is not clear, whether multiple CSI-RS resources need to be considered in context of eICIC. 

3
Remaining issues on DM-RS

The working assumption after RAN1 #68 is that the DM-RS sequence initialization will be re-defined in Release-11 to support multiple virtual cell-IDs, denoted as X in the initialization formula. However, the number of simultaneously configured values of X was left for further study. Our view is that two simultaneously configured values of X give sufficient flexibility for multi-user and CoMP scheduling. There seems to be no strong motivation to support more than two values especially given that N>2 would require additional signaling bits to be included in the DCI format. Therefore we propose:

Proposal:
-
For DM-RS sequence initialization, there are 2 simultaneously configured values of X, i.e. N=2.
The details of the dynamic selection between the configured values of X were discussed in RAN1 #68, but the details were left for further study. The straightforward approach is to use the DCI-signaled value nSCID for the dynamic switching. The value nSCID would work just as in Release-10, but additionally swiching between the two values of X for Release-11 UEs.

In RAN1 #66bis, it was left for further study, if additional orthogonality is needed for downlink DM-RS. This issue has been discussed in our earlier contributions, e.g. in [2], where it has been shown that adopting OCC4 for increased orthogonality will not bring performance gain over OCC2. Therefore, we make the following observation:

Observation:
-
Current DM-RS orthogonality with two orthogonal antenna ports is sufficient.

4
Conclusions

In this contribution, we have discussed the remaining issues on downlink CSI-RS and DM-RS. Regarding CSI-RS, we have the following proposals:

Proposals:
-
Confirm the RAN1#67 working assumption as an agreement:

-
Configuration of multiple non-zero-power CSI-RS resources includes at least:

-
antennaPortsCount, resourceConfig

-
Independently configured among CSI-RS resources

-
The subframe configuration parameter subframeConfig should be independent for each CSI-RS resource.
-
The power offset parameter, Pc, is configurable per CSI-RS resource.

-
I.e. no need to configure Pc per CSI-RS port.

-
The sequence initialization is configured per CSI-RS resource.
On the topic of downlink DM-RS, we conclude:
Proposal:
-
For DM-RS sequence initialization, there are 2 simultaneously configured values of X, i.e. N=2.
Observation:
-
Current DM-RS orthogonality with two orthogonal antenna ports is sufficient.
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