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1. Introduction

In RAN1#68bis, the following was concluded for PUSCH DMRS configuration in Rel-11 [1]:
 SHAPE  \* MERGEFORMAT 



In addition to the above working assumption, the following is concluded regarding the dynamic configurations.
 SHAPE  \* MERGEFORMAT 



In this contribution, we share our views on PUSCH DMRS configuration for Rel-11.
2. Discussion
2.1. RRC configurations of base sequence and cyclic shift hopping
In the last meeting, it was concluded that a base sequence index (BSI) and a cyclic shift hopping (CSH) pattern are independently configured by two parameters which are UE-specific virtual cell ID (VCID) and initialization value cinitCSI.
Here, since CSH pattern can be configured independently, it is sufficient that we consider all the BSI values can be configured. Moreover, when the all the UEs are Rel-11 UEs, there is no problem for an arbitrary configuration. Therefore, we consider configurable BSI values.
For up to Rel-10, BSI and SGH pattern for PUSCH DMRS are configured by two cell specific parameters, NIDcell and ss.
BSI is defined by the following equations:
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When the Rel-11 UE configures the same BSI with the legacy UE, a virtual cell ID (VCID) is determined to satisfy the following equations.
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The VCID which satisfies equations (4) and (5) can be found as represented by [2].
In our understanding, for the same BSI and SGH pattern as that of legacy UE, the range of VCID values is firstly calculated to satisfy the equation (5). After that, one VCID value which satisfies the equation (4) can be selected from the values included in the range of VCID values. Based on this consideration, the arbitrary BSI can be configured in Alt. 3 configuration.
Observation:
· The arbitrary BSI value can be configured by a virtual cell ID only.
2.2. Reuse of cell-specific ss
In this section, we describe the fssPUSCH definition. Up to the Rel.10, fssPUSCH is defined by the following equation.
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According to the working assumption, this can be two alternatives for fssPUSCH determination.

Alt. 1:
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Alt. 2:
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In these equations, ss is cell-specific parameter. In Alt. 1 case, the same criteria can be reused in the legacy equations. Moreover, BSI of PUSCH DMRS and PUCCH can be separated by using the same virtual cell ID with PUSCH DMRS and PUCCH as in Rel.8 – 10. Our preference is Alt. 1 since preparing each virtual cell ID for PUSCH and PUCCH is redundant. In Alt. 2 case, another virtual cell ID should be determined for the separation. However, the UE-specifically configured PUCCH is treated in the PUCCH session. Therefore, the detailed determination of fssPUSCH is FFS until UE-specific configuration method of PUCCH is determined.
Proposal 1:

· The detailed determination method of fssPUSCH is FFS until PUCCH configuration is decided.
· Our preference is reuse of cell specific parameter ss
2.3. Dynamic or semi-static configuration
In this section, we describe dynamic or semi-static configuration of DMRS sequence [3]-[8]. As one example, we assume that orthogonal DMRS is configured for cell-edge UEs. Generally, a scheduler allocates each UE to resource block(s) in subframe-by-subframe. Based on the scheduler perspective, when MU-MIMO type receiver such as CoMP JR scheme is applied at eNB sides, UE paring should also be performed dynamically. Therefore, it is preferable that each UE can dynamically configure DMRS sequence.
Figure 1 shows an example of the dynamically configured orthogonal DMRS. In subframe n, UE #2 and UE #3 are paired by CoMP JR in which orthogonal DMRS between UE #2 and UE #3 is configured. In subframe n+1, a scheduler pairs UE #3 and UE #5 for CoMP JR. In this case, of course, orthogonal DMRS between UE #3 and UE #5 should be configured in order to achieve adequate CoMP gain.
Actually, in [3], it is shown that dynamic configuration can achieve higher CoMP gain than semi-static configuration using the system level simulation.
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Figure 1 Dynamic configuration of PUSCH DMRS
Moreover, in the DL CoMP session, dynamic configuration of DMRS sequence was agreed. We believe it is better to keep the commonality between DL DMRS and UL DMRS as much as possible. Therefore, we do not see any reason why the semi-static configuration is introduced in UL CoMP DMRS. Based on the above considerations, we propose:
Proposal 2:

· RAN1 should specify dynamic configuration of UE-specific DMRS
3. Conclusion
Based on the considerations in the section 2, we propose:

Observation:

· The arbitrary BSI value can be configured by a virtual cell ID only.

Proposal 1:

· The detailed determination method of fssPUSCH is FFS until PUCCH configuration is decided.

· Our preference is reuse of cell specific parameter ss
Proposal 2:

· RAN1 should specify dynamic configuration of UE-specific DMRS
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Alt 3: 	A RRC configuration includes the following RRC defined UE specific parameters, {VCID, cinitCSH}.


VCID is used to derive base sequence


cinitCSH  substitutes cinit in the CSH initialization (nPN(nS))





Conclusion:


Working assumption is Alt 3. Could be revisited after checking if Alt 3 supports the four cases in the table, the range of the cinitCSH that needs to be signaled, and other relevant aspects. 








Observation: There is performance gain with dynamic signaling. The cost relating to the introduction of new bits/states in the DCI format, such as new TM, fallback issues, etc, need to be considered as well.





Proposal: 


Take the above WF as working assumption. 


Object:  ALU, ASB, Qualcomm, ZTE, Texas Instruments, Panasonic, Motorola Mobility, 





Conclusion:


Continue discussion. Come back to this in the next meeting.
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