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1. Introduction

DM-RS pattern supporting up to rank 8 for normal CP has been decided [1-2], as shown in Figure 1. Some key characteristics are summarized as 

· RS overhead of 12 RE per layer

· Take the same RS position

· Up to two CDM groups 
· In case of rank 1/2, only one CDM group is allocated (marked in green) while for beyond  rank 2, two CDM groups are allocated (both green and blue)
· Each CDM group has up to four DM-RS ports

· Two CDM groups are FDM multiplexed

· Orthogonal cover code (OCC) across time domain only
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Figure 1
Agreed DM-RS pattern supporting up to rank 8 (normal CP)
In this contribution, we will discuss DM-RS power boosting issue in Rel-10 MIMO, where DM-RS RE could face different power processing as data RE. Power utilization on DM-RS RE should be efficiently exploited. 
2. Discussion
In case of DM-RS based rank 1-2 transmission in Rel-8 or Rel-9, DM-RS power boosting is not supported and the same transmit power for DM-RS RE and data RE is handled and always assumed by UE. From technical perspective, full power utilization on DM-RS RE is already exploited since DM-RS RE faces the same power processing as data RE for each layer. No control signaling is needed to indicate UE terminals proper power normalization for M-QAM demodulation.  

However for beyond rank 2 transmission in Rel-10, i.e. rank 3-8, additional CDM group will be allocated and DM-RS ports will be distributed into two CDM groups. Like this, DM-RS RE will face different power utilization as data RE, Figure 2 show two examples of rank 3 and rank 4 to describe power efficiency issue, where the same power for DM-RS RE and data RE is assumed for each layer. Rank 1-2 cases are also provided for comparison purpose. We conclude 
· Different from rank 1/2, both rank 3 and rank 4 results in power inefficiency on DM-RS RE. The key reason is layer allocation on DM-RS RE is different from data RE. So, power utilization on DM-RS RE is not fully exploited.
· In addition, for odd rank, e.g. rank 3, unequal layer allocation between two CDM groups could further make power utilization less efficiency. It seems larger room on power utilization can be exploited.
· Similar conclusion can be drawn for rank 5-8. 
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Figure 2
Analysis on power efficiency issue for Rel-10 rank 1-4
Based on above analysis, we have investigated that power utilization is not fully exploited on DM-RS RE even without borrowing from data RE for the case of Rel-10 rank 3-8. So, we think power efficiency should be somehow improved to provide UE the possibility of better channel estimation accuracy.  
Proposal: for Rel-10 rank 3-8, power efficiency on DM-RS RE should be improved

3. DM-RS power boosting

In this section, we propose DM-RS power boosting to improve power efficiency, however it should be noted that the boosted power is not borrowed from data RE and the power ratio between DM-RS RE and data RE can be larger than 1. Actually, how much power is boosted on DM-RS RE is dependent on detailed transmission mode, or equivalently applied precoder. When constant modulus precoder is applied, total transmit power per antenna can be evenly divided by transmission layers and full power utilization on DM-RS RE can be well exploited. Figure 3 re-uses rank 3 and rank 4 cases to describe the proposed scheme. 
· In case of rank-3, layer-1 (in CDM group-1) has power ratio of 3/1 between DM-RS RE and data RE while layer-2 or layer-3 (in CDM group-2) has power ratio of 3/2 between DM-RS RE and data RE.

· In case of rank-4, layer-1 or layer-2 (in CDM group-1) has power ratio of 4/2 between DM-RS RE and data RE while layer-3 or layer-4 (in CDM group-2) has power ratio of 4/2 between DM-RS RE and data RE.
· Similar analysis can be made for rank 5-8 cases.
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Figure 3
Proposed DM-RS power boosting for rank 3 and rank 4
We can work out a unified definition for rank 3-8 on boosted power, which is uniquely associated with rank value. For instance, given a rank of
[image: image3.wmf]R

, we have 
· In CDM group-1, each layer has power ratio of 
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between DM-RS RE and data RE, where 
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. We note that the ratio is always larger than or equal to 2. 
· In CDM group-2, each layer has power ratio of 
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between DM-RS RE and data RE, where 
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. We note that the ratio is always less than or equal to 2.
Since the power ratio is implicitly associated with rank value R, there is no need to introduce additional control signaling to indicate UE terminals the values of X and Y.
Proposal: some special DM-RS power boosting without borrowing power from data RE is preferred

Proposal: No need explicit dynamic control signaling indication on detailed power ratio
Proposal: FFS on other cases, e.g. non-constant modulus precoder

4. Conclusion

In this contribution, we address DM-RS power boosting issue for Rel-10 MIMO. Essentially, two CDM groups will be allocated for Rel-10 rank 3-8, we should enable full power utilization as much as possible. Based on the above discussion, we propose
· for Rel-10 rank 3-8, power efficiency on DM-RS RE should be improved
· some special DM-RS power boosting without borrowing power from data RE is preferred
· no need explicit dynamic control signaling indication on detailed power ratio
· FFS on other cases, e.g. non-constant modulus precoder
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