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1. Introduction
In RAN1#67, the following working assumption was agreed: 
· Enhancements to PUSCH DMRS will be specified in Rel-11
· Enhance inter-cell orthogonality by CS/OCC
· Working Assumption on PUSCH DMRS
· UE-specific configuration of base sequence
· UE-specific configuration of CS hopping
· FFS whether configuration is semi-static or dynamic
· base sequence and CS hopping can be configured independently
· coexistence of legacy UEs should be taken into account
In RAN1#68, following two alternatives were shown [1] [2].
Alt 1:  A RRC configuration includes the following RRC defined UE specific parameters, {NIDBSI, DSSBSI, cinitCSH}.

· NIDBSI (0 to 503) and DSSBSI  substitute NIDCELL and DSS in the group number (u) and sequence index (v) generation formulas (including SH and SGH initialization)

· cinitCSH  substitutes cinit in the CSH initialization (nPN(nS))
Alt 2:  A UE is configured with a virtual cell ID, which is used to derive base sequence as well as CS hopping
E-mail discussion before RAN1#68bis on details of RRC configuration for UL DMRS sequence and CS hopping, focus on comparison of these identified alternatives, and take into account aspects listed below.
· Avoidance of consistent collision

· Complexity and performance impact

· Signaling overhead

· Support orthogonality with legacy UEs

· Network management 
2. DL DMRS Enhancements
In this contribution, we compare above alternatives and describe our views taking the above points into account.
(a) Avoidance of consistent collision

Alt 2 can set only a virtual cell ID as a UE-specific DM-RS parameter and then BSI and CSH are jointly defined. With this restriction, when trying to set the same CSH for UEs, persistent collisions of base sequences among UEs can occur. 
On the other hand, Alt1 can set UE-specific parameters including BSI and CSH independently of UE versions. Then, assignment of BSI and CSH in order to avoid the persistent collision of the base sequences is easily achieved. So we think Alt 1 is preferable.
(b) Support orthogonality with legacy UEs

Alt 2 may cause a problem in orthogonality among Rel.11 UEs and legacy UEs which belong to a same virtual cell. In [3], sequence-group number 
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Consequently, 
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 could be virtual cell ID specific.
On the other hand, the sequence-shift pattern 
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 is configured by higher layers.
Then, 
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 calculated from high layer signaled 
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is physical cell ID specific, so the UEs which belong to a same virtual cell but don’t belong to a same physical cell cannot use a same sequence-group number 
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.The same holds true for the base sequence number 
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 within the base sequence group. 
Consequently if Alt 2 is adopted in the DM-RS for UL CoMP, the orthogonality among the UEs which belong to the same virtual cell will be lost and will introduce throughput degradation.

In contrast to Alt 2, Alt 1 enables independent setting of all the DMRS-related parameters and does not have the orthogonality problem. As one of the usage scenarios of Alt 1, the same value of 
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 can be assigned to UEs which send the UL signals to same reception points. It is possible to use the same base sequence and keep the orthogonality among them by using CS. In term of orthogonality, we think Alt 1 is preferable.
(c) Complexity and Performance impact

At UE side, complexity is basically not so different between Alt 1 and Alt 2. At network side, both Alt 1 and Alt 2 require more complexity than Rel.10. Alt 1 allows flexible settings of UE-specific parameters but all the possible combinations should be taken care of, so complexity increases more as the number of them increases. Alt 2 requires only virtual cell ID as additional RRC parameter, so it may bring less complexity than Alt 1. However it has limitations in scheduling flexibility due to the constraints on UE-specific parameters setting. To abbreviate these limitations, additional RRC parameters such as UE-specific 
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 seem to be required. Then, the light overhead of signaling, which is a merit of Alt 2, is spoiled. So, we think Alt 1 is also preferable in this aspect.

(d) Signaling overhead

Here, these two aspects are jointly discussed. In case of Alt 1, we can set UE-specific parameters concerning DM-RS independently, then RRC is required to signal 3 parameters, which are physical cell ID(9 bits), CSH(9bits), and 
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 (5 bits). 

In case of Alt 2, we can set only virtual cell ID for UE-specific DM-RS parameters, then RRC signals 1 parameter and it requires 9 bits. It is sure we can define some parameters based on virtual cell ID in behalf of physical cell ID but if we consider the orthogonality problem mentioned above and throughput degradation derived from it, we think it is more reasonable to add high layer signaled parameters, at least UE-specific 
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(5bits), which contribute to solving the problem. 
And considering total bits required by all RRC parameters, the difference of bits among Alt 1 and Alt 2 for UE-specific parameters is negligible and Alt 2 is not so advantageous. 
(e) Network management
As described above, Alt 2 cannot achieve orthogonality between UEs belonging to different virtual cells and introduce increased inter-cell interference, additional complexity in the schedulers and in cell management.
3. Conclusions
In this contribution, we provide our views on the Rel.11 RRC configuration alternatives for UL DMRS:
Alt 1:  A RRC configuration includes the following RRC defined UE specific parameters, {NIDBSI, DSSBSI, cinitCSH}.

· NIDBSI (0 to 503) and DSSBSI  substitute NIDCELL and DSS in the group number (u) and sequence index (v) generation formulas (including SH and SGH initialization)

· cinitCSH  substitutes cinit in the CSH initialization (nPN(nS))
Alt 2:  A UE is configured with a virtual cell ID, which is used to derive base sequence as well as CS hopping
Proposal:  Alt 1 is more suitable for UL DM-RS for UL CoMP than Alt 2.
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