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1 Introduction
A group of operators contributed a document to RAN5#39 in which the LTE features were categorized into high, medium and low priority in order provide a guideline on the prioritization of RAN5 test specification work. In RAN#40, this issue was further discussed and it was agreed that the RAN WGs should, for the features regarded as low and medium priority in the feature list to:

1) study the consequences of the network switching on these features when the initial terminals have not implemented, or have implemented but not tested these features, and

2) study possible solutions, e.g. providing indication from UE to the network on whether or not the feature has been implemented/tested
In [1], RAN1 is requested to study the RAN1 parts of the consequence analysis in the attached excel sheet, and take this into account when concluding on the solutions on how to handle low and medium priority features for LTE Rel-8. As RAN5 may not have gone through similar intensive discussions as in RAN1, during the standardization process of these features, it would be beneficial for RAN1 to review RAN5 decision on the priority settings for inconsistencies.  
In the proposed feature list [2], it suggests to give large delay CDD feature (row 68) medium priority. However, in the same list, the open-loop spatial multiplexing (SM) transmission mode (row 99) is given high priority. As large delay CDD is part of open-loop SM transmission mode [3], this brings some inconsistency. 

In this contribution, we recall some analysis and simulation results that were presented in the past, and reiterate the importance of open-loop SM transmission mode. Our view is that the open-loop SM transmission mode should be given high priority and be part of the initial deployment of LTE Rel-8.
2 The need of supporting open-loop SM in initial deployment of Rel-8
The open-loop SM transmission mode was proposed quite a while ago and it was adopted by LTE in Sevilla meeting of 2008. The open-loop SM transmission mode as defined in [3] has the follow main aspects:

1. Using transmit diversity for rank = 1 transmission

2. Using large delay CDD along with cyclic precoding for rank >1 transmission 

3. Allowing dynamic rank adaptation

The benefit of open-loop SM mode is that, for medium and high mobility UEs, open-loop SM mode will lead to improved performance over closed-loop SM mode. In [4]

 REF _Ref206167061 \n \h 
[5]

 REF _Ref206167062 \n \h 
[6], it was shown that open-loop SM will perform better than closed-loop SM in link level when UE has medium or high mobility. In [7]

 REF _Ref206167089 \n \h 
[8], it was shown that the system throughput gain of open-loop SM over closed-loop SM is significant and exceeds 10% for medium and high mobility UE.

Table 1 was a comparison table from [4], which summarizes the link level results between open-loop SM and closed-loop SM for 3 km/hr and 30 km/hr. From this table, it can be noticed that the link-level performance of closed-loop SM starts to deteriorate and become worse than that of open-loop SM, even at 30 km/hr. 

Table 1 Link level performance gain (dB) of precoding closed loop over open loop transmission at 1% BLER
	
	
	QPSK 1/3
	QPSK 1/2
	QPSK 2/3
	16QAM 1/2
	16QAM 2/3
	64QAM 3/5

	3 km/h
	2-Tx, rank-1
	0.9
	0.9
	0.6
	0.7
	0.4
	0.6

	
	2-Tx, rank-2
	0
	0
	0
	0
	0
	0

	
	4-Tx, rank-1
	2.0
	2.0
	1.9
	1.9
	1.4
	1.7

	
	4-Tx, rank-2
	1.6
	2.2
	2.4
	2.1
	2.9
	2.4

	30 km/h
	2-Tx, rank-1
	-1.4
	-1.5
	-1.7
	-1.5
	-2.0
	-1.6

	
	2-Tx, rank-2
	0
	0
	0
	0
	0
	0

	
	4-Tx, rank-1
	-1.8
	-1.9
	-2.4
	-2.1
	-2.6
	-2.5

	
	4-Tx, rank-2
	-0.5
	-1.1
	-1.4
	-1.6
	-1.6
	-1.8


Table 2 from [7] shows the system level comparison between open-loop SM and closed-loop SM with UE speed at 60 km/hr. It shows that open-loop SM could achieve over 10% sector throughput gain over closed-loop SM at medium speed of 60 km/hr.
Table 2: System level comparison between CL-SM and OL-SM in terms of sector aggregated throughput and cell coverage for UE speed at 60 km/hr
	Scenario
	Sector Throughput (Mbps)
	Sector Throughput gain over conventional CL 
	User Coverage (kbps)
	Rank-1 selection ratio

	OL with rank-adaptation
	11.058
	19.1%
	182
	29%

	CL, frequency selective scheduling (conventional)
	9.2861
	-----
	183
	52%

	CL, diversity scheduling
	10.306
	11%
	200
	57%


In [8], some system level comparison between open-loop SM and closed-loop SM are also presented for 2-by-2 MIMO and 4-by-2 MIMO scenarios.  From the results, it can be seen that at 120 km/hr, open-loop SM would achieve around 17% cell throughput gain over that of closed-loop SM, for 2x2 MIMO.
On the other hand, open-loop SM doesn’t need PMI information. That would lead to savings on PMI feedback from the UE to eNB, and savings on PMI confirmation from eNB to the UE.
For LTE Rel-8, as UE mobility could range from very slow to extreme high, both closed-loop and open-loop SM transmission modes should be given high priority. They should be supported in the initial deployment of LTE Rel-8 in order to accomplish the system performance as promised by the standard. Not supporting open-loop SM in initial deployment of Rel-8 could lead to quite large degradation in system performance and also affect the individual performance of a large number of UE with medium and high mobility.
It is believed that the effort of testing/verification for open-loop SM mode at UE side should not be large as open-loop SM mode reuse many components used by other transmission modes such as transmit diversity and codebook from closed-loop SM. 
As large delay CDD is part of open-loop SM scheme as described in [3], separating them at this stage could involve more spec change, which may not be appropriate at this late stage.  Considering that open-loop SM is already given high priority [2], it is therefore more nature to simply upgrade priority for large delay CDD from medium to high to avoid confusion.    
3 Conclusions

In this short contribution, the benefit of open-loop SM is reiterated. It is our strong believe that open-loop SM should be supported in initial deployment of LTE Rel-8. That would lead to consistent performance of LTE for a successful deployment.
The discussion and decision process used by RAN1 in adopting open-loop SM was thorough and intensive. Open-loop SM is one of the core features of LTE Rel-8. If it is not properly implemented and tested in the initial deployment, the performance of the deployed system may not have much difference from the other competing technologies, especially for medium to high speed UEs.
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