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1 Introduction
During RAN1 #55 closing meeting, a concern was raised regarding the MIMO ad hoc group decision on the two competing CRs [1], [3] for Section 7.2 of TS 36.213, as related to the feature of codebook subset restriction for open-loop spatial multiplexing. The concerns are as follows:

1. Impact on standard schedule by approving CR in [1] which has not shown clear performance benefits;

2. Approval ratio required as the CR in [3] has 5 supporting companies (4 co-sourced companies as shown and CMCC), while the CR in [1] has 9 supporting companies;

There were no clear answers provided to the above questions. After further investigations, it was noticed that the agreement on codebook subset and rank restriction in RAN1 #48 was applicable to closed-loop SM only. It was also found that the CR had violated RAN1 #51bis meeting agreements on open-loop SM [4]. Therefore, Nortel emailed a “sustained objection” to the RAN1 reflector on Nov 26, 2008 [5]. Not a single response to the email has been received. Therefore, the issue has been brought forth to the RAN #42 plenary meeting [6], such that the overall impact on the LTE work load especially for RAN4, 5 can be considered.
During the offline discussions in RAN #42, it was also agreed that there were no simulation data available to show the benefits of codebook subset/rank restriction. Note that extensive simulation evaluations at both link and system level have been performed on open-loop SM before its adoption into the standard. In contrast, there are no simulation results that can show the performance gain of introducing rank restriction on open-loop SM. The impact of rank restriction on the performance of open-loop SM is unknown at this time. 

As a follow-up to the RAN Plenary discussions on the two CRs [1], [2], this contribution attempts to propose a way forward on this issue.  
2 Further discussions 

The text in the current version of TS 36.211 v8.4.0 states that:
“The eNodeB can further confine the precoder selection in the UE to a subset of the elements in the codebook using codebook subset restriction. The configured codebook shall be selected from Table 6.3.4.2.3-1 or 6.3.4.2.3-2.”

Based on the agreements from RAN1 #51b [4] and #52b, the current version of TS 36.213 v8.4.0 further states that:
“…

· For 2 antenna ports, the precoder for data resource element index i, denoted by W(i) is selected according to 
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 denotes the precoding matrix corresponding to precoder index 0 in Table 6.3.4.2.3-1 of [3].

· For 4 antenna ports, the UE may assume that the eNB cyclically assigns different precoders to different data resource elements on the physical downlink shared channel as follows.  A different precoder is used every 
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data resource elements, where 
[image: image4.wmf]u

 denotes the number of transmission layers in the case of spatial multiplexing. In particular, the precoder for data resource element index i, denoted by W(i) in Section 6.3.4.2.2 of [3] is selected according to  
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denote precoder matrices corresponding to precoder indices 12,13,14 and 15, respectively, in Table 6.3.4.2.3-2 of [3].

…”
As quoted above, the description on TS 36.213 is consistent with the codebook subset restriction as described in TS 36.211, with respect to the 2-Tx and 4-Tx codebooks defined in Table 6.3.4.2.3-1 and 6.3.4.2.3-2 respectively. This shows that the codebook subset restriction has also been defined in TS 36.213 v8.4.0, in consistency with RAN1 #55 decision on the definition of open-loop spatial multiplexing. 
The CR in [1] specifies bitmaps without any reference to the codebooks as described in TS 36.211 and thus is inconsistent with 36.211, besides the fact that the restrictions as specified by these bitmaps has not been mentioned in the RAN1 #51b agreement. 

3 Proposed way forward
In the normal 3GPP standardization process, a new feature should be evaluated sufficiently for its performance benefits before adopting into the standard. Unfortunately, there has been no simulation evaluation in the case of rank restriction for open-loop SM. 

In the interest of completing Release-8 specifications on time, the followings are two proposed options on the proposed way forward:

1. Rank restriction for open-loop SM to be considered for Release 9, after simulation evaluation data are available

2. For 2-Tx, there is only one fixed codeword used for Rank-2 transmission. Therefore, codebook subset of a single codeword is absolutely undefined and not applicable in this case. The following is proposed as a compromised solution:
· Approve the RAN1 CR [1], with a modification to remove the bitmap for 2-Tx, as shown in [7], [8], [9].
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