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1 Introduction
This is the summary of the email reflector discussions on UL MIMO open issues.
2 Summary of Discussion
1. Detailed rank-3 CMP codebook design. Please focus the discussions on 

a. Whether the codebook size of 20 should be reduced to e.g., 12;

Summary: 

Many companies showed preference of reducing rank-3 CB size from 20 to 12, based on marginal performance difference observed from previous contributions.  All companies are open to resize of CB from 20 to 12, if performance difference is small.   In addition, a few companies (TI, Fujitsu, Motorola) mentioned the possibility of adding the 8 saved codewords to the rank-2 CB to improve overall throughput, while one company (Ericsson) prefer not to reopen the discussion on other rank codebooks.

Proposal:
Consider if size 12 codebook can be agreed in the meeting,  unless significant performance difference is observed between size 20 and 12 codebooks in this meeting. 

Keep discussing on whether the 8 saved codewords are added to rank-2 CB, or are kept as reserved states.

b. Candidate codebook submission. In order to make good progress in the SF meeting,  I’d like to encourage companies to provide candidate codebooks before Feb 11th, so  some performance comparison can take place before this meeting.  

Summary:
It is agreeable that CB selection should be based on performance comparison. Candidates for size 20 CB mentioned in the email discussions are from Ericsson (R1-094281), TI, Fujitsu,  Motorola, Huawei (R1-101071). Candidates for size 12 CB mentioned in the email discussions are from Samsung, TI, Fujitsu, Motorola, Huawei (R1-101071). 

Proposal:

Review the performance comparisons, and decide on one of the codebooks during this meeting.
2. TxD scheme for format 1a/1b with dynamic scheduling (for the case without carrier aggregation).  Please provide further inputs  on  whether Alt 1 or Alt 2 should be used  for PUCCH format 1a/1b with dynamic scheduling.

Alt1: SORTD is always ON if configured;
Alt2: SORTD when two ore more CCEs, fallback to single antenna port (or transparent TXD) when one CCE.

Summary:
Proponents of Alt2 cited simplicity and scheduling flexibility for their reason of support; whereas proponents of Alt1 stressed the performance benefit of Alt 1, and also identified a few issues for Alt2, including CCE aggregation level misdetection, preventing eNB A/N detection performance fluctuation, etc. 

Companies supporting Atl1:  
· LGE, Samsung, CATT, Panasonic, Potevio, Qualcomm
Companies supporting Alt2: 
· Nokia, Nokia Siemens Networks, Huawei, Fujitsu, InterDigital, Sharp, Motorola, RIM, Alcatel-Lucent
Proposal:

Continue discussion in the meeting to decide between one of the alternatives.

3. Multi-antenna transmission scheme for format 2/2a/2b

a. Which TxD scheme should be used for PUCCH format 2/2a/2b, assuming the same payload size as defined in Rel-8? This topic is the primary focus;

Summary:

Proponents of SORTD emphasized its simplicity as well as its commonality with format 1.  Proponents of STBC think STBC is better since it only uses 50% of CS resource.

Companies supporting SORTD:  
· Nokia, Nokia Siemens Networks, Huawei, LGE, TI, CATT, Panasonic,  Potevio, Alcatel-Lucent, Ericsson, ST-Ericsson, InterDigital, Sharp, Motorola, ZTE
Companies supporting STBC: 
· Samsung, Qualcomm, RIM
Proposal:

Consider if  SORTD can be agreed at this meeting. 

b. Please state your preference on additional transmission schemes needed to support the  increased format 2 payload size in LTE-A. This is the secondary focus, as the need of increased payload size is still under investigation. 
Summary:

Companies in general think the need for PUCCH 2 format supporting increased payload should be agreed first, which depends on the progress on DL MIMO CSI feedback.  On the other hand, Candidate solutions mentioned  (conditioned on the need for such increased payload) include SCBC, multi-STBC, SORTD (SORM), 8PSK based resource selection(R1-100656), etc.
Several companies also mentioned the preference to keep the single-carrier property.

Proposal:
Monitor the progress on DL MIMO CSI feedback discussion, and continue discussion.

4.   Layer shifting for UL MIMO.  
a. Should layer shifting be adopted in LTE-A for  UL MIMO? Please provide supporting performance results according to the simulation parameters agreed in the Miyazaki meeting (see attached UL MIMO meeting minutes for Miyazaki meeting).
Summary:

Proponents think LS is needed for lower PHICH overhead and for  robustness in unreliable feedback situations, e.g. in high speed cases;  whereas opponents think non-LS is desirable for better DL/UL commonality, and for avoiding performance loss in low-speed and high AGI cases. One possible compromise  suggested by TI is to have no LS, but in the mean time to have one PHICH channel to reduce signaling overhead for non-adaptive transmissions.

Companies supporting LS:  
· Samsung, Ericsson, ST-Ericsson, Qualcomm, LGE

Companies supporting non-LS:  
· Nokia, Nokia Siemens Networks, Motorola, Huawei, TI, NTT DoCoMo, CATT
Proposal:

Continue discussion and try to find a way-forward in this meeting.  

b. If yes to (a),  what is the preference on the LS method, i.e.,  shifting per OFDM symbol, per virtural subcarrier, etc.

Summary:

Only a few companies responded to this, so more discussions are needed, pending the outcome of question 4a.  Most of the companies who responded seem to prefer time-domain shifting at either slot-level or SC-FDMA symbol level. 

Proposal:

Continue discussion in the meeting.

Annex: Discussions on the email Reflector
1. Detailed Rank-3 CMP codebook design. Please focus the discussions on 

a.      Whether the codebook size of 20 should be reduced to e.g., 12; 
[NNSN]: if sufficient performance can be met we are open to consider having fewer elements in the codebook. However, this should not prolong the final decision making 

[Samsung]:  Based on two reasons, we would like to suggest reducing rank-3 CMP codebook size.
 First, according to our simulation result (please, see R1-100127), the performance difference between size-20 and size-12 rank 3 CMP codebooks is marginal. Some other companies also showed  the similar simulation results, although we are not sure that they want to reduce the CMPcodebook size. Second, currently, rank-2 codebook size is 16 and rank-3 codebook size is 20. 
We do not understand why rank-3 codebook size is larger than rank-2 if we have to use CMP codebook instead of mixed codebook, for rank 3 transmission. That is, it does not seem to make much sense that higher rank obtains more precoding gain with largercodebook size.   
[Huawei] We are fine with both size 20 and 12, but not to consider other sizes to progress on the finalization of the UL Codebook. The motivation of size 12 is due to the fact that very marginal performance loss is observed with a reduced codebook size.   
[Fujitsu]:
we are open to the consideration of decreasing the size of rank3 codebook.  But we have some questions for further reply.
1.      Actually, the codebook size issue has been well discussed in several meetings.
Some references are listed below,
-----------------------
59b: R1-100127 R1-100655
59:   R1-094588 R1-094797
58b: R1-094180
-----------------------
According to the related contributions, we find that codebook size 12 is for CMF codebook or CMP-LPB codebook and codebook size 8 is for pure CMP codebook.
We do not find any relationship between size 12 and CMP codebook in the conclusions of these papers.
So, why it’s ‘12’ but the other numbers, such as ‘8’, that is under consideration for rank3 codebook size adjustment?
2.      According to the simulation results of R1-100127, we see the throughput performance degradation because of the decrease of codebook size, both 12 and 8.
3.      If we decrease the size of rank3 codebook, what should we do to the matrices space left.  Can we increase the codebook size of rank1 codebook and rank2 codebook, if we see sufficient throughput enhancement?  For example add more vectors/matrices to the well designed codebooks.  We see a similar logic here.
 [LGE]: We are open to the exact number of rank-3 codebook elements as far as the performance difference is marginal. If I remember correctly, many companies showed that larger than 12 size CMP only codebook doesn’t provide additional performance gain. So, I think we may revisit exact codebook size for rank-3 in condition with not reopening other ranks in order to avoid jeopardizing codebook progress we’ve had so far. And, how to reuse the reserved states could be discussed later. 

[TI] While we are fine with either size 12 or 20, we also noticed that the performance difference between size-12 and 20 is marginal (our simulation shows <1% difference with rank adaptation on – we will show the results in our contribution for RAN1#60). But if we indeed want to change the codebook size to 12, we’d like to consider whether the 8 additional hypotheses should be used. We currently see the following 3 acceptable possibilities to us:
         Alt1: Keep the agreement of size-20
         Alt2: Agree on size-12 + agree that the remaining hypotheses are unused (“reserved” in the spec)
         Alt3: Agree on size-12 + add 8 matrices to the rank-2 codebook to address the concern from R1-100193 (Motorola) on high correlation performance. Note that we do not remove any matrices for the agreed upon rank-2 codebook. We simply add 3 matrices so that the cross product design in R1-100193 is also a part of the (size-24) codebook. Notice that the agreed upon rank-2 size-16 codebook has 8 elements in common with the size-16 cross product design in R1-100193.
Currently we have a slight preference for either Alt2 or Alt3 while Alt1 is also acceptable.
 [Potevio] If performance loss is very marginal when size of codebook is reduced to 12, we agree the size change. 
[Alcatel-Lucent] We are open to reduce the rank-3 CMP codebook size if there is only marginal performance loss due to the reduced codebook size.
 [Ericsson]: If there is a really good motivation for changing the number of elements to 12 then we can of course consider it, but in any case this should not mean that we change the decisions concerning the other ranks as the important thing at this stage is to close the codebook issue and move on to other topics that deserve more attention.
[Qualcomm]: We are ok with either size 20 or 12. We don't expect MU multiplexing Rank3 UE with other UEs so the performance with the smaller codebook size can be sufficient.
[Motorola]: We think if minimal or no performance degradation is observed between size-12 and size-20 codebooks (which is what we saw now), then a size-12 codebook is perferred. Samsung's observation that as rank increases the size of codebook should not need to be increased makes sense technically. In light of that, we do observe that adding 8 elements to the existing size-16 codebook, as TI pointed out as an option, indeed improves performance noticeably, especially for cases with correlated antenna or propagation environment (see R1-10193 for explanation and intuition).  For convenience, the added 8 entries are attached. Other's observations and verification are appreciated. 
[ZTE]  Since this is for CMP codebook ,and there seems to be  marginal difference between size-20 and size-12 codebook, We prefer reduced codebook size ( size 12). 

b.      Candidate codebook submission. In order to make good progress in the SF meeting,  I’d like to encourage companies to provide candidate codebooks before Feb 11th, so  some performance comparison can take place before this meeting.  
[NNSN]: we find the candidate designs presented so far by e.g. TI and Ericsson good enough. The final selection should be made based on performance comparison.  

[Samsung]: We agree that the final decision should be made based on performance comparison. 
 [Huawei] With same codebook size, it is difficult to find performance differences among well designed CMP codebooks. Thus, a low codebook complexity should be   prioritized in the codebook selection in the case performance curves are on top of each other. 
[Fujitsu]: Attached please find our proposal for rank3 precoding codebook. We also agree that the final decision should be based on the performance comparison in all possible scenarios.
 [LGE]: I also agree with that the final decision can be made based on performance. As similar argument with Huawei’s, we should prioritize smaller codebook size if the performance difference is marginal.
 [TI] We attach our codebook proposals for size-12 and 20. Please note that the proposed size-12 codebook is BPSK-only. The size-20 design was from the previous submission. 
[Alcatel-Lucent] No strong preference. 

[Ericsson]: As Nokia already indicated, there are some 20-element codebook proposals that have existed for some time, including proposal in R1-094281.

 [Motorola]: Size-20 CMP codebooks have been proposed (e.g., Ericsson R1-094281). A candidate size-12 codebook can also be seen from Samsung's R1-10127. Basically the difference between designs is on how many pairing possibilities for layer-1 (i.e, choose 2 antennas out of 4) are accommodated and if all 4 vectors (i.e, [1,x] with x={1,-1,j,-j}) or a subset are included for any pairing. Multiple candidates are expected to perform similarly based on a rough Chordal distance observation. An example that we simulated is also attached, which is chosen among these possibilities due to decent chordal distance property.    
2.      TxD scheme for format 1a/1b with dynamic scheduling (for the case without carrier aggregation).  Please provide further inputs  on  whether Alt 1 or Alt 2 should be used  for PUCCH format 1a/1b with dynamic scheduling.

Alt1: SORTD is always ON if configured;
Alt2: SORTD when two ore more CCEs, fallback to single antenna port (or transparent TXD) when one CCE.  

[NNSN]: we prefer Alt2 due to simplicity. It does not imply any further scheduler restrictions. Also, the performance is the same as with LTE Rel-8, which should be perfectly sufficient with one PDCCH CCE given the fact that DL and UL pathloss will clearly correlate - if 1 CCE is enough for PDCCH the UL coverage should not be a concern either.  
 [Huawei] Alt.2 is preferred due to simplicity and minimal standard impact.  The number of CCEs used for the PDCCH is an eNB implementation issue so if there are two or more CCEs allocated  for PDCCH, these are used to define two orthogonal resources for SORTD transmission and if the eNB decides to allocate only a single CCE for the PDCCH, then the agreed single antenna port mode for PUCCH is used. The A/N detector is in the latter  case equivalent to Rel-8 A/N detector and since  the use of  a single CCE for PDCCH indicates a low path loss channel, single antenna port operation is sufficient also for A/N .   
 [Fujitsu]:Alt.2 is preferred.
[LGE]: Alt1 is preferred due to following several reasons;
-          Alt2 can increase UE complexity for hypothesis tests to discriminate CCE aggregation level. Rel-10 UEs may not be able to reuse Rel-8 PDCCH blind decoder as it is.
-          The PUCCH power control mechanism with Alt2 will be complicated because the performance is fluctuated according to dynamic mode change between SORTD and single antenna port mode.
-          Additional manipulation will be necessary for Alt2 if CCE aggregation confusion happens at the same starting points of search space. The false alarm rate at the same starting points of search space should be carefully investigated although the ambiguity problem at different starting points had been already solved in Rel-8 as seen in R1-083169. In this case, it makes the complexity of either/both eNB or/and UE implementations very complicated to solve it. Sometimes, the ambiguity could not be solved at all. 

[TI] No strong preference.
[Samsung] We prefer Alt 1 to Alt 2. With Alt1, we can prevent undesirable performance fluctuation depending on the detected CCE aggregation levels, as the transparent TxD scheme performs worse than SORTD. 
[CATT]: Alt 1 is preferred. In essence, the gain brought by TxD shall be translated into less UE ACK/NAK Tx power and hence less inter-cell interference. Alternatively, the gain of TxD can be used to support larger percentage of UEs with multi-ACK/NAK transmission. Therefore, it is critical to adopt Alt 1. If Alt 2 is adopted, the ACK/NAK performance requirements shall be essentially met with only 1 CCE, i.e. without TxD. Further reducing ACK/NAK BLER with TxD in case of multiple CCEs does not provide meaningful system gain. 
The resource allocation in support of ACK/NAK TxD shall be treated together with carrier aggregation. 
[Panasonic] As chairman already clarified that PUCCH resource allocation would be discussed under "carrier aggregation A.I.", rather than to discuss whether SORTD is always ON or to have dynamic fallback mode, we should discuss the resource allocation scheme including carrier aggregation. Although we definitely agree there is a case without carrier aggregation, to have independent discussion could result less commonality between with and without carrier aggregation. So our proposal is to have resource allocation discussion including carrier aggregation first under the carrier aggregation A.I. Then it can conclude that whether SORTD is always on or not, including non-carrier aggregation cases.
Our current position is Alt1 by using the explicit indication of the resource for the second antenna; however, this could change depending on the results of the resource allocation discussions including carrier aggregation.
[Potevio] Alt 1 is preferred. 
[Alcatel-Lucent] We prefer Alt2 due to scheduling flexibility and no additional signaling overhead.

[Qualcomm]: We prefer Alt1 if a simple efficient solution for allocating the secondary resource can be found. One such solution is allocating a cyclic shift less than Delta_shift^PUCCH, which is practically a CDD fallback.  Regarding justifying the use of non-TxD for 1CCE with the expected correlation b/w UL and DL pathloss, we would note that the need to avoid collision with other PDCCH messages may necessitate using 1CCE PDCCH format even with larger pathloss (which can be overcome with PDCCH power boost). Therefore we would not conclude that UL diversity is always unnecessary for 1CCE. 

[InterDigital]:  We prefer Alt 2 due to flexible scheduling and simplicity
[Sharp]: SORTD should fall back to Single Antenna Port Mode for things like low-battery or scheduling of PUCCH resources. We prefer Alt 2 to keep the possibility of dynamic fall back operation.
[Motorola]:  Alt2 seems to be fine for this discussion (i.e., without carrier aggregation). Very small performance difference between SORTD and fallback single-Tx operation may not be of concern. Fallback mode may have an advantage in power saving with the second RF chain (D/A, PA) turned off when sending basically just ACK/NACK for example. With that being said, we are open to any future issues that may arise with carrier aggregation.
[RIM]  We prefer Alt 2, as it provides flexibility and simplicity. We see CCE assignment being an eNB implementation issue and eNB could decide this based on the PUCCH resource availability and channel conditions. . If eNB observes worse channel condition from UE or deal with UEs at cell edge, it could always assign two or more CCE for PDCCH transmission to make sure TxD will be supported for such scenarios. On the other side, if eNB observes good channel condition from UE or is short of PUCCH resource, it could assign one CCE to those UE with good channel condition, which will simply use single antenna transmission without much loss.
 3.      Multi-antenna transmission scheme for format 2/2a/2b
a.      Which TxD scheme should be used for PUCCH format 2/2a/2b, assuming the same payload size as defined in Rel-8? This topic is the primary focus; 
[NNSN]: We prefer SORTD. First of all, it is clearly a very simple option from both standards as well as eNodeB RX implementation point of view. Implementing a RX for STBC for this case only is very unattractive from eNodeB complexity point of view. From the performance point of view SORTD provides non-negligible gains over single antenna port transmission in both correlated an uncorrelated scenarios, is robust also at high doppler and supports formats 2a/2b (1-bit or 2-bit ACK/NACK). Regarding the PUCCH overhead, we have shown that SORTD performs very well also with 6 multiplexed UEs/PRB. We see no merit in trying to optimize another PUCCH format for one cyclic shift - the Rel-8-like single antenna port mode is anyways available if PUCCH overhead is the main concern.   
[Huawei] SORTD is preferable, to keep the same TxD scheme of format 2/2a/2b as for format 1/1a/1b, thus maintain low complexity and superior performance at all UE speeds.  
[Fujitsu]: SORTD is preferred. 

[LGE]: SORTD rather than STBC is preferred due to following several reasons;
-          SORTD is always superior to STBC. The performance gain cannot be negligible.
-          To justify STBC, Walsh cover across RSs within a slot should be applied in order to consume a single resource.
 Even in this case, the BLER performance of STBC is worse than single antenna transmission in high speed scenario.
 Walsh cover for PUCCH format 2a/2b cannot be utilized because phase modulation on second RS is applied.
 [TI] SORTD. We agree with NSN-Nokia that STBC introduces unnecessary complication to the receiver design. At the same time, as shown in the contributions from other companies, we do not see any significant performance benefit.
[Samsung]: We prefer STBC (applicable to all 2/2a/2b). Compared to SORTD, the performance is practically the same while the overhead is 50% less (and the same as in Rel-8). 
The receiver complexity is a non-issue (even the UE receiver implements SFBC).
The overhead is the critical factor as it does not only directly reduces UL throughput but, in the context of carrier aggregation, it affects the loading requirements on the UL anchor carrier which, although UE-specific, is likely to often be the carrier with the smallest path-loss and best link stability (hence desirable to be common for all UEs).
Therefore, for both spectral efficiency and functionality reasons, supporting TxD for Rel-8 payloads without doubling the associated overhead is a fundamental condition.  
[CATT]: We  have not identified clear need to support PUCCH format 2/2a/2b with TxD. If RAN1 agrees on such support, our preference is SORTD.
[Panasonic] If TxD is needed for this case, we slightly prefer SORTD for PUCCH format 2/2a/2b for the commonality reason among PUCCH formats.
 [Potevio] SORTD is preferred. 
[Alcatel-Lucent] Considering commonality between format 1/1a/1b and 2/2a/2b, we prefer SORTD slightly
[Ericsson]: We agree with Nokia and Huawei in our preference for SORTD

[Qualcomm]: We prefer beamforming or STBC (configurable by eNB) for low payload cases. We believe there is an issue of resource utilization with using SORTD for the low (Rel8) payloads.  
[InterDigital]:  If AGI or antenna correlation are not concerns, then we prefer SORTD.  Our simulation results presented in R1-100288 show that for payload size of 11 bits, SORTD outperform the single transmit antenna mode. However, in the presence of AGI and/or antenna correlation, the performance of SORTD degrades to the point that they may have lower performance than the Rel-8 baseline.
[Sharp]: We support SORTD because PUCCH formats from Release 8 should be used for TxD baseline with minimal spec changes considered based on performance improvements over Release 8. Any solutions for TxD should yield the PUCCH target error rates in Annex H of TS 36.300 with minimal overall transmitted power.

[Motorola]:  Similar to ALU, we prefer SORTD due to commonality with format 1/1a/1b. If resource overhead is of concern for SORTD for either format 1/1a/1b or 2/2a/2b, we can always use fallback mode for many users that do not need diversity gain. 
[ZTE] SORTD is preferred. More details and simulation results can be found in our contribution for the next meeting. 

[RIM] We feel that in selecting TxD for PUCCH format 2/2a/2b, other than the performance, we may also need to consider multiplexing capability as even though SORTD brings some performance benefits, it will double the PUCCH resources and therefore reduce the number of UEs, which could be multiplexed on the same PUCCH resources. STBC scheme, on the other side, seems not have this issue. 
b.      Please state your preference on additional transmission schemes needed to support the  increased format 2 payload size in LTE-A. This is the secondary focus, as the need of increased payload size is still under investigation.  
[NNSN]:  for extended payload sizes we prefer SCBC combined with Multi Sequence Modulation since it provides excellent performance and is robust against antenna imbalance  
[Huawei] Since the required extension of the number payload bits is unknown at this point, it is difficult to state a preferred scheme. However, our view is that any extension scheme should also apply to a single antenna port UEs and maintaining the single carrier property is particularly attractive.      
[Fujitsu]: we also think that the need of increased payload size should be well investigated firstly.
[LGE]: The 8PSK based resource selection is preferred (eg. see R1-100656) due to good performance while keeping CM as Rel-8 PUCCH. We would like to note that low CM transmission is still important particularly in PUCCH because PUCCH is likely to be transmitted at band edge. Referring LS response from RAN4 (R1-100066), CM does not predict the spectral location of the generated non-linear distortion. Therefore, higher CM in band edge may be more problematic than in central band in terms of non-linear distortion such as OOB emission. 

[TI] As mentioned by Charlie, the need for such still needs to be investigated. This depends on the progress on DL MIMO feedback schemes. The preferred scheme – if needed – may depend on the set of new payload sizes. 
[Samsung]: We prefer either multi-STBC or jointly coded SORTD. Compared to SCBC, multi-STBC is preferable as it provides the same performance while having better resource granularity.
We also note that TxD should not be used for extending payloads as many UEs will not be capable of TxD. 
A solution based on Rel-8 PUCCH format 2/2a/2b for Rel-8 payloads and on a new PUCCH format (e.g. with PUSCH structure) for payloads larger than Rel-8 ones is likely to minimize the number of combinations/structures needed to support all potential CQI payloads in Rel-10 and should be considered in conjunction with transmission schemes based on using multiple resources.  
[CATT]: We think it may be beneficial to increase to PUCCH CQI payload size in Rel-10. We share Huawei's view that the increased PUCCH CQI payload size shall be supported for UEs with and without multiple antennas. 
[Potevio] We think that the extension of number payload bits should be investigated firstly.
[Alcatel-Lucent] We agree that the number of increased payload size should be investigated first. We do not have strong view at this point.  
[Ericsson]: The need of handling larger payloads is currently unknown in general for CSI. Even if the CSI discussions conclude on a need for larger payload sizes for CSI in Rel-10, the natural way to handle that is via the existing aperiodic CSI on PUSCH. So far, it is difficult to see any need to introduce a large payload capability for periodic CQI. Obviously, if such a need later arises, the single Tx case needs to be solved first.

[Qualcomm]: We prefer SORTD. The chosen solution should support also the UL link budget limited cases. At this point, DL MU-MIMO is still an option potentially requiring higher feedback payload even for link budget limited UEs. We believe it would be too complex having to switch between schemes based on PHR, so if we need to pick one scheme, we prefer for it to support single carrier waveform on a per antenna basis.     

[InterDigital]: We agree that the payload size needs to be defined first. But if moderate increases of the payload size are agreed to (up to 16 bits), SORTD may be used in conjunction with an extended-RM code, as shown in R1-100288. For larger increases in the payload size, we think SORM is a good candidate.
[Sharp]:  Straightforward extensions to SORTD should be considered.

[Motorola]:  Make sense to proceed the study in the following order: 1) the need of a larger payload, 2) if there is such need, how big the payload should be, 3) if larger payload is needed but can only be supported with 2/4-Tx, what does it mean for 1-Tx Rel-10 UEs? 4) what are the alternatives when each is optimized for that payload (SORM, SORTD with two resources per antenna, SCBC, etc.) and performance comparison.  Discussing 4) before 1) & 2) & 3) does not seems to the best thing to do at this point.  
[ZTE]  We agree that the rationale for larger payload size needs further discussion. But given the question from the chairman, we prefer SORTD with joint coding based on  performance evaluation. 

[RIM] Agree with the earlier comments that it is difficult to narrow down the schemes until the requirements for increased payload transmission are quantified
        4.   Layer shifting  for UL MIMO.  
a.      Should layer shifting be adopted in LTE-A for  UL MIMO? Please provide supporting performance results according to the simulation parameters agreed in the Miyazaki meeting (see attached UL MIMO meeting minutes for Miyazaki meeting).

[Samsung]: According to our observation based on the simulation results  (please, see R1-100130), 1 A/N with layer shifting is better or comparable to 2 A/N without layer shifting in the case of  inaccurate link adaptation.
[Ericsson]: We are currently performing additional evaluations of LS and see that LS robustifies the performance of the link when realistic conditions are considered. In addition, it simplifies things since only a single ACK/NACK is required. 
[Qualcomm]: We prefer layer shifting. 
[Sharp]:  AGI will vary significantly depending on terminal shape and how to hold it, hence AGI becomes more than 6dB in some cases. Therefore, RAN1 should consider the impact of AGI before agreeing to layer shifting.

[NNSN] We prefer option with no layer shifting. First of all, we see that ensuring high commonality with UL and DL channel coding chains is the natural starting point for the design. We should not deviate from the existing reference design without compelling reasons. As for the performance, we have observed that layer shifting is harmful especially with antenna gain imbalance, which we see as a quite typical scenario rather than an exception.
[Motorola]:  No layer shifting. According to our observation (e.g., R1-10195), we think 1) two ACK/NACK as in DL is still be best thing to do;  2) no layer shifting allows better per-layer MCS control to deliver better performance in case of antenna gain imbalance (also true in case of no AGI, though the differential is marginal).  
[TI] Regarding point 4, we agree with Nokia Siemens Networks and Nokia. Based on our study, we do not see any performance benefit from layer shifting. The only potential advantage we see is perhaps saving in PHICH resource when LS is used with spatial bundling. At the same time, however, such saving in PHICH resource can be also attained without layer shifting when (see, e.g. R1-101221 from NTT DoCoMo):

· UL grant HARQ parameters (NDI, RV) are not bundled, but

· Only 1 PHICH resource is used.

[NTT DoCoMo]  Agree with TI.
 [Huawei] We also prefer no layer shifting and no HARQ bundling based on performance at low speeds and high AGI scenarios (even with realistic conditions). Please see R1-101070 for details.
[LGE]   We support layer shifting with H-ARQ bundling due to its robustness against un-reliable feedback and/or single A/N.

Regarding the retransmission based on UL grant or PHICH, I think this is mainly because we have both non-adaptive H-ARQ (PHICH) and adaptive H-ARQ (UL grant) in uplink. It seems the evaluation of LS and no LS have been shown with PHICH based non-adaptive retransmission. This is definitely one of retransmission method in uplink and the UL grant based adaptive retransmission is another way for retransmission. If needed, we can also take a look at this case on top of PHICH based H-ARQ. In addition, the number of NDI in UL grant is not decided yet, so three cases we should take a look at if we take UL grant based retransmission into account as follows:

1. PHICH-based H-ARQ (Blanking)

2. UL-grant based H-ARQ (2NDI, non-blanking)

3. UL-grant based H-ARQ (1NDI, blanking)

 [CATT] We prefer no layer shifting and no HARQ bundling. Even the proponents of LS have shown very limited gain in very specific case, it may be even harmful in some other cases so we don't see the benefit of having it. 

b.      If yes to (a),  what is the preference on the LS method, i.e.,  shifting per OFDM symbol, per virtural subcarrier, etc. 

  [Alcatel-Lucent] We support layer shifting either at slot-level or symbol-level (as presented in our contribution R1-090771), although layer shifting at sub-carrier level shall not precluded at this point. We're pla
nning on a follow-up contribution on HARQ bundling + LS in the SF meeting.
 [Ericsson]: The simplest appear to be to perform shifting per DFTS-OFDM symbol. The shifting cannot be performed from one modulation symbol to the next within a DFTS-OFDM symbol as that makes the  SIC receiver very complex when decoding the second codeword.
[Qualcomm]: We are currently studying this.  
[NNSN] given the late point in time wrt Rel-10 we see that any unnecessary changes to channel coding chain (rate matching, CRC attachement etc) should be avoided. We see the impact on the complexity of SIC receiver as a far more important issue than tiny performance differences between different layer shifting schemes. Hence the impact on the complexity of receiver design needs to be carefully taken into account when making decisions. E.g. shifting per virtual SC would be a very undesirable choise considering RX complexity. 
 [LG] To minimize implementation impact, SC-FDMA symbol-level layer shifting seems adequate and it provides enough layer channel averaging gain.











































































































































