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1 Introduction

In the previous 68bis meeting, Alt 3 is agreed as a working assumption on RRC configuration for UL DMRS sequence and CS hopping [1].

· 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))
It is decided that further conclusion about Alt 3 may need to be revisit after checking its performance and the range of the cinitCSH that needs to be signaled, and other relevant aspects.

In this contribution, we discuss the remaining problem on RRC configuration parameters and provide updated some further uplink DMRS issues i.e. semi-static or dynamic signalling problem.
2 Semi-static configuration parameters for UL DMRS

Table 1 Summary of DMRS configurations

	Config.:
	Supported by Alt.3?
	(BSIUEA,CSHUEA), (BSIUEB,CSHUEB)
	Supported orthogonality:
	Supported interference randomization:
	Area splitting gain?

	1a
	Yes
	(A,A),(A,A)
	CS (same BW)
	SGH
	No

	1b
	Yes
	(A,A),(A,A)
	OCC (any BW)
	No
	No

	2
	Yes
	(A,A),(B,A)
	OCC (any BW)
	Different BSI
	Yes

	3
	Yes
	(A,A),(A,B)
	CS (same BW)
	Different CSH
	Yes


It is not difficult to verify that Alt 3 can support all the four cases in table 1, given the fact that 
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 is not necessary in the UE-specific signaling. Considering the value of 
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 is 0~503, we can reach the conclusion that the range of VCID should be [0, 509]. Similarly, based on the equation cinitCSH =
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, the range of cinitCSH is found to be [0,541]. For RRC signalling, 9 and 10 bits can be reserved for each parameter.
· Alt 3 is confirmed as the RRC configuration method on UL DMRS 

3 Semi-static signaling vs. dynamic signaling
It has been argued that using dynamic signalling to select between RRC configured DM RS parameter sets would increase the scheduling flexibility thus the system performance. However, in reality it is important that the increased scheduling flexibility can be transformed into concrete performance gain. Very often, other factors, such as implementation margins and applicable scenarios are the shortest plates deciding the capacity of the bucket. For this reason, it is important that effective performance gain can be observed in calibrated system simulations.
In the following table, we give our system level simulation result comparing performance under semi-static signaling and dynamic signaling, detailed simulation parameters are listed in the appendix.

Table 1  Simulation results for Homogeneous network
	
	dynamic  DMRS signaling method 
	Dynamic Relative Gain over Semi-Static

	
	
	Cell SE
	Cell-edge user SE

	 3Gpp case 1
	dynamic with 1bit
	2.50%
	1.71%

	
	dynamic without bit limitation
	2.72%
	2.14%

	 ITU uma
	dynamic with 1bit
	3.82%
	2.68%

	
	dynamic without bit limitation
	4.64%
	3.66%


Table 1  Simulation results for Heterogeneous network
	
	DMRS signaling way
	Cell SE (b/s/Hz)
	Cell-edge user SE (b/s/Hz/user)
	Dynamic Relative Gain over Semi-Static

	
	
	
	
	Cell SE
	Cell-edge user SE

	configuration 1
	semi-static
	6.5101
	0.0887
	0.0%
	0.0%

	
	dynamic with 1bit
	6.6343
	0.0895
	1.91%
	0.90%

	configuration 4b
	semi-static
	8.0068
	0.0808
	0.0%
	0.0%

	
	dynamic with 1bit
	8.2053
	0.0862
	2.48%
	6.68%


From the above results, we can observe that the maximum gain achieved by dynamic signaling over semi-static is marginal. One of the reasons is CS-domain orthogonality can be kept only in the case where resource allocation of the multiplex users is same, this in turn limit the scheduling flexibility. Note in reality, compare with non-CoMP scenario, co-scheduled CoMP user more likely get assigned unequal bandwidth. Considering the required signaling overhead and standardization effort, it seems the introduction of dynamic signalling is not justified. Based on the above discussion, we propose:

· In Rel-11, PUSCH DMRS parameter is semi-statically configured with UE-specific RRC signalling 

· DCI change/redefinition for dynamic DM-RS configuration selection is not needed.
4 Conclusion

This paper addresses uplink DMRS issues for CoMP. Base on the discussion the following recommendations are made:

· Alt 3 is confirmed as the RRC configuration method on UL DMRS 

· In Rel-11, PUSCH DMRS parameter is semi-statically configured with UE-specific RRC signalling 
· DCI change/redefinition for dynamic DM-RS configuration selection is not needed.
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Appendix
Table 2  Simulation assumptions for homogeneous network
	Parameter
	Values used for evaluation

	Deployment scenarios
	Scenario 2: Homogeneous network with high Tx power RRHs 

	Simulation case
	3GPP-Case1, ITU Uma

	Number of UEs per cell
	10

	Duplex mode
	FDD

	System bandwidth
	10 MHz

	UL Reception scheme
	Joint reception for CoMP

	Number of Tx antenna at the UE
	1

	Number of Rx antenna at the eNB/RRH/Pico nodes
	2

	Antenna configuration
	2 Rx antennas: 1 column, cross-polarized: X 

	Antenna pattern
	Follow 36.814 Annex A 2.1.1.1 Table A.2.1.1-2 

	eNB Antenna tilt
	Follow 36.814 Annex A 2.1.1.1 Table A.2.1.1-2 

3D

	Channel estimation
	· Ideal based on SRS for link adaptation

· Non-ideal based on DMRS for demodulation

	SRS period
	10ms

	SRS delay
	5ms

	Placing of UEs
	Uniform distribution for homogeneous networks

	Scheduler
	Proportional Fair

	Traffic model
	Full buffer 

	HARQ
	CC, Maximum 4 transmission 

	UL power control
	· 3GPP-Case 1：P0 = -84, α = 0.8
· ITU Uma：P0 = -83, α = 0.8

	UL receiver type
	MMSE

	UL overhead assumption
	· SRS overhead according to UL scheduler and transmission scheme
· 2 symbols for DMRS per subframe
· 4 PRBs for PUCCH

	Maximum cooperative cells
	3

	Cooperative cell selection
	RSRP-based (RSRP threshold is 6dB for basic evaluation) 


Table 3 Simulation assumptions for heterogeneous network
	Parameter
	Values used for evaluation

	Deployment scenarios
	Scenario 3: Heterogeneous network with low power RRHs within the macro cell coverage

	Number of low power node per macro-cell
	Configuration #1 or 4b with 4 low power nodes per macro cell

	simulation case
	ITU UMa for Macro, UMi for low power node, 19 macro site, 3 sectors per site, wrap round.

	Number of UEs per cell
	25 for configuration 1 and 30 for configuration 4b

	Duplex mode
	FDD

	System bandwidth
	10 MHz

	UL Reception scheme
	Joint reception for CoMP

	Number of Tx antenna at the UE
	1

	Number of Rx antenna at the eNB/RRH/Pico nodes
	2

	Antenna configuration
	2 Rx antennas: 1 column, cross-polarized: X 

	Antenna pattern
	Follow 36.814 Annex A 2.1.1.1 Table A.2.1.1-2 

	eNB Antenna tilt
	Follow 36.814 Annex A 2.1.1.1 Table A.2.1.1-2 

3D

	Channel estimation
	· Ideal based on SRS for link adaptation

· Non-ideal based on DMRS for demodulation

	SRS period
	10ms

	SRS delay
	5ms

	Placing of UEs
	Uniform distribution for homogeneous networks

	Scheduler
	Proportional Fair

	Traffic model
	Full buffer 

	HARQ
	CC, Maximum 4 transmission 

	UL power control
	· Macro cell：P0 = -57, α = 0.6
· LPN：P0 = -82, α = 0.9

	UL receiver type
	MMSE

	UL overhead assumption
	· SRS overhead according to UL scheduler and transmission scheme
· 2 symbols for DMRS per subframe
· 4 PRBs for PUCCH

	Maximum cooperative cells
	3

	Cooperative cell selection
	RSRP-based (RSRP threshold is 6dB for basic evaluation) 
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