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1
Introduction
Need for orthogonal code cover (OCC) as complementary DM RS multiplexing scheme was discussed in previous RAN1 meetings, and  in RAN1#60bis meeting it was agreed that OCC is introduced in Rel-10 without increasing UL grant signaling overhead and that OCC can be used for both SU and MU-MIMO. Discussion on the need for new sequence hopping / sequence group hopping mechanism continued in the meeting #61. The view of a large number of companies was that they are ok to introduce support for sequence/group hopping if there is no large standardization effort required. Furthermore, as with any optimization features in general, also in this case it should be possible to show performance benefits to justify added complexity. The agreement from RAN1 #61 was to continue discussion in the next meeting, including application scenarios.  In this contribution, we present our views on the introduction of new hopping mechanism.
2 Sequence Hopping / Sequence Group Hopping

As agreed in RAN1#60bis meeting [1], OCC can be used with SU-MIMO and MU-MIMO. It is noted that there is no limitations on the use of OCC when the spatial layers have the same bandwidth. This is the case for both SU-MIMO and MU-MIMO. However, it was also noted that there are some limitations on the use of OCC with multi-bandwidth MU-MIMO. With current agreements, OCC can be used with multi-BW MU-MIMO only in the case of DM RS sequence planning. In the case of sequence hopping or sequence group hopping, OCC does not improve DM RS orthogonality for multi-BW MU-MIMO due to change of DM RS sequence between slots. During RAN1#60bis meeting, it was agreed to continue discussion on introduction of new hopping mechanisms for sequence hopping and/or sequence group hopping. 
In [2], it was proposed that the sequence group is updated once per subframe in the new hopping patterns.  Such hopping pattern can be easily derived from the existing Rel’8 hopping patterns. In other words, a sequence group defined by Rel’8 hopping pattern either for the first or the second slot is used in the new hopping pattern for both slots of subframe. We also see that the use of new hopping pattern can be configured by UE-specific higher layer signalling. Thus, two different hopping patterns are used simultaneously within cell, depending on the UE configuration. 
The possible solution appears as simple and straightforward solution requiring acceptable standardisation effort. We do not see any related drawback with sequence hopping.  In the case of sequence group hopping, DM RS sequence collisions between cells appear between the new and Rel’8 hopping patterns even within cells having the same (Rel’8) group hopping pattern.  Such collisions should be taken into account and minimized in the design of new hopping pattern. It is also important that the collisions are evenly distributed over possible pairs of cells so that performance for any particular set of neighbouring cells is not severely impacted. We see that these targets can be achieved with sophisticated selection of slot (first or second slot) used in the sampling of Rel’8 hopping pattern.    
In the long run, one can expect that Rel’8/Rel’9 terminals will be replaced with Rel’10 terminals. Thus, when considering system containing exclusively or primarily Rel’10 terminals, it is desirable that multi-bandwidth MU-MIMO without scheduling restrictions caused by UE configuration can be  used together with SGH hopping. In [7], it was proposed that SGH can be disabled with UE-specific higher layer signalling. In our view, this leads either to unnecessary MU-MIMO scheduling restrictions or that SGH is not supported with MU-MIMO, forcing to sequence planning. During the design of Rel’8, support for both SGH and sequence planning was seen important. We see that both options are still needed. Thus, we do not see UE-specific SGH disabling as an attractive solution as with wide-spread use of MU-MIMO it effectively leads to sequence planning. 
Thus, it is desirable to extend the OCC support with multi-BW MU-MIMO also for sequence and/or sequence group hopping but only if there is no drawback overwhelming the achieved benefits and if there is no large standardization effort required. Furthermore, we see the design should enable true randomization without compromising the performance. Based on the discussion above, we see that the required new hopping patterns can be defined with acceptable standardization effort and that the related drawbacks on sequence group hopping can be maintained at acceptable level. Therefore we propose:
Proposal 1: 
Subframe level sequence / sequence group hopping is introduced to extend the OCC support with multi-BW MU-MIMO.
Proposal 2: 
Sequence collisions with Rel’8 hopping pattern are minimized and randomized within cells having the same group hopping pattern in the new sequence group hopping pattern design. 
3
Summary 

Proposal 1: 
Subframe level sequence / sequence group hopping is introduced to extend the OCC support with multi-BW MU-MIMO.
Proposal 2: 
Sequence collisions with Rel’8 hopping pattern are minimized and randomized within cells having the same group hopping pattern in the new sequence group hopping pattern design. 
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