
3GPP TSG RAN WG1 Meeting #69
        

               R1-122244
Prague, Czech Republic, May 21st – 25th, 2012
Agenda item:
7.5.6.1.1
Source: 
Samsung 

Title: 
Further discussions on UL DM RS Enhancement for UL CoMP
Document for:
Discussion and Decision

1 Introduction

In RAN1#68bis, RAN1 has made the following working assumption:
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))
This contribution discusses further details of the UL DM RS for UL CoMP.
2 Details of RRC Configuration
Range of VCID

The motivations of introducing UE-specific DM RS for CoMP are for inter-cell orthogonality in scenario 3 and for intra-cell randomization in scenario 4. Then, the benefits of allocating VCID not in the range of physical cell ID are not clear, especially in scenario 3. Hence, the following is proposed for the range of VCID.

Proposal 1: The range of VCID in the RRC configuration is [0, 503]. 

Range of cinitCSH
In Rel-8, 
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 for cyclic shift hopping is defined as 
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; and 
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 can take any values represented by 
[image: image4.wmf]B

A

c

+

×

=

5

init

2

, where A = 0, 1, 2, …, 16 and B = 0, 1, 2, …, 29. While a few signaling states can be saved if A and B are separately specified in the RRC configuration, eNB’s configuring those values which cannot be constructed by the Rel-8 methodology (e.g., 
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 numbers constructed with A = 0, 1, 2, …, 16 and B = 30 and 31) does not seem to have serious impact in the system operation and performance. Hence, for simplicity, the following is proposed for the range of 
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.
Proposal 2: The range of cinitCSH  in the RRC configuration is [0, 541]. 

3 Benefits of Dynamic Configuration

By deviating from Rel-8/9/10 framework of tying UL DM RS generation statically with the physical cell ID, the working assumption agreed in RAN1#67bis has set a good starting point for further specifications to improve UL CoMP performance. Furthermore, in RAN1#68, there was a discussion whether to adopt dynamic or semi-static configuration for the UL DM RS. 

The common goals of the UL DM RS enhancement would be facilitating more flexible UL DM RS configurations to cope with various channel, interference and traffic conditions in various CoMP scenarios. The UL DM RS enhancement can easily decouple a UL reception point form a DL transmission point for a same UE, which can be beneficial for CoMP scenarios 3 and 4. Furthermore, the UL DM RS enhancement also allows more flexible SDMA scheduling, in that a Rel-11 UE capable of enhanced UL DM RS transmissions can be SDMA multiplexed with either a Rel-10 UE or another Rel-11 UE, depending on the configured UL DM RS. 
As the channel, interference and traffic conditions may change dynamically in general, the dynamic configurability of UL DM RS would be beneficial. It is also noted that the dynamic configuration of DL DM RS has already agreed in RAN1#68, and hence it would be natural to extend the dynamic configurability to UL DM RS.  
In RAN1#68bis, companies have proposed a WF on PUSCH DMRS dynamic signaling [1], as in the following:

· A UE can be RRC configured with N sets of PUSCH DMRS parameter(s). 

· To be decided between N=2 and N=4. 

UL DCI format can indicate which set shall be used for generating BSI and CSH for the scheduled PUSCH DMRS, out of the N sets.
Considering the tradeoff between system flexibility and overhead that potentially increase UL DCI format size, N = 2 is preferred over N = 4. Furthermore, considering the relevant UL CoMP transmissions, RRC configuration of a single set of parameters in addition to the cell-specific parameters seem to be sufficient.

On the other hand, introduction of new UL TM for UL CoMP does not seem to be necessary as the UL transmission scheme stays the same even if the dynamic indication is introduced; only the UE’s assumption on the UL grant DCI format payload (or the UL grant DCI contents) changes for the PDCCH blind decoding. In case an explicit one bit is adopted for the dynamic indication, the inclusion of the additional one bit to DCI format 0 can be explicitly or implicitly indicated by e.g., the RRC configuration of UE-specific PUSCH DMRS parameter set; and the UE shall blindly decode DCI format 0 with the increased payload until the UE is indicated to switch to the legacy DM RS transmission. 

Proposal 3: Adopt dynamic configuration for the UL DM RS configuration: 
· A UE can be RRC configured with a single set of {VCID, cinitCSH}, in addition to the set of parameters derived with the physical cell ID. 
· UL DCI format can indicate which set out of the two shall be used for generating BSI and CSH for the scheduled PUSCH DMRS. 
4 Conclusions

This contribution proposes the following:
Proposal 1: The range of VCID in the RRC configuration is [0, 503]. 

Proposal 2: The range of cinitCSH  in the RRC configuration is [0, 541]. 

Proposal 3: Adopt dynamic configuration for the UL DM RS configuration: 
· A UE can be RRC configured with a single set of {VCID, cinitCSH}, in addition to the set of parameters derived with the physical cell ID. 

· UL DCI format can indicate which set out of the two shall be used for generating BSI and CSH for the scheduled PUSCH DMRS. 
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