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1
Introduction

This contribution summarizes the email discussions on CoMP that took place between RAN1#57bis and RAN1#58. The main discussion points were related to transmission/reporting schemes and to the feedback in support of DL CoMP operation.

2
Discussion points
The email moderator proposed discussion on the following 6 points in italic and asked whether each one of them was agreeable to the group. These 6 points were in the proposal for agreement of the email summary in RAN1#57bis. 
2.1
Transmission/reporting schemes
1. Different transmission schemes for CoMP and non-CoMP can be made “transparent” from reception/demodulation perspective thanks to the use of UE-RS
	Company
	Comments

	Huawei
	Whether CoMP and non-CoMP transmission can be made totally “transparent” still needs further discussion. To be more specific, UE is capable of receive/demodulate R10 PDSCH with different transmission schemes for CoMP and non-CoMP based on the UE-specific DMRS associated to a single serving cell

	ZTE
	Our understanding is that the intention of this statement is to emphasize using UE-RS for PDSCH reception/demodulation in both CoMP and non-CoMP transmission schemes. It is solely from reception/demodulation perspective

	Sharp
	We agree that the target should be to make the different schemes “transparent” to the UE from a reception/demodulation perspective, and the goal of UE-RS targeted to be transparent in CoMP and non-CoMP modes is a step in that direction. However, this does not address all aspects related to transparency and there are other factors which also need to be considered to determine whether full transparency can be achieved.

	Samsung
	We are fine with the spirit of  transparency to maximize the benefit of UE-RS. On the other hand,  since we are still discussing a few COMP schemes (JP, CB, CS), and a few non-COMP schemes, it’s hard to see if all these can be made “transparent” from UE demodulation point of view.

Maybe for a given COMP scheme (such as JP) which naturally reduces to a single-cell non-COMP scheme, we can agree on the principle of transparency.

	TI
	From demodulation (precoding) perspective, this is an implication of using UE-specific RS for demodulation. However, the transparency of COMP from transmission scheme perspective does not necessarily follow. While the UE does not require any precoding information to receive COMP/non-COMP (Rel-10) transmission, the UE may still need to be configured in a COMP mode (e.g. via RRC signaling).  

	NNSN
	The use of precoded UE-RS is not always enough to achieve such transparent CoMP (e.g. JP-CoMP & CRS shift issue, PDCCH mismatchs). How transparent CoMP can/should be made needs further discussion and depends on the CoMP scheme

	Ericsson
	The transmission scheme is already automatically transparent due to the use of UE specific RS. It therefore appears a bit strange saying that it can be “made” transparent, when in reality it is already transparent. Since the UE specific RS already gives so much flexibility it seems natural to adapt that as baseline for our further studies. We can always revisit this issue later on when we know more about the relative performances of different CoMP schemes. Maybe some of the confusion comes from the word transparent for which there seems to exist different opinions on the meaning

	Motorola
	Agreed. With DRS, the UE demodulation does not need information on CoMP or non-CoMP transmission schemes. The issue of whether UE needs to know CoMP or non-CoMP for the sake of assisting better MCS determination at eNB can be discussed as a separate issue

	Qualcomm
	Agreed: we see UE-RS as a key for enabling full transparency of the actual transmission scheme. In this context, we believe that issues related to legacy channels (such as the fact that CRS and/or DL control regions of different cells in UE’s measurement set don’t overlap) should be handled, whenever reasonable, in such a manner that transparency is preserved. As an example, it is preferred that UE needs not to be aware of the actual set of transmission points for every transmission in the case of JT.    

	NEC
	From the reception/demodulation perspective, we agree that UE-RS can be used to support transparent transmission for CoMP and non-CoMP. 

	Philips
	Transparent CoMP is a good baseline. This does not necessarily imply that all CoMP operation would be transparent

	LGE
	Transparency in this aspect looks desirable, but we need further study on the possibility of the performance optimization that could be obtained by distinguishing the CoMP and non-CoMP transmission. At this stage, we are not sure that UE specific RS can always warrant the transparency between CoMP and non-CoMP transmission

	RIM
	From the perspective of demodulation at the UE, it is desirable that the CoMP schemes (including non-CoMP transmission when there is one transmission point) and the transmission points involved are transparent to the UE, especially with the use of UE-RS. There are other issues related to legacy CRS and control region of CoMP transmission points that may impact transparency at the UE and needs to be studied.

	ETRI
	Agree. Transparency from reception/demodulation perspective is one of the virtues of using UE-specific reference signals

	CATT
	Although different CoMP transmission schemes can be made transparent to UE by using UE-RS,  the CoMP transmission mode and/or feedback mode may not be transparent to a UE


Proposal 1: CoMP operation is expected to be linked to a particular feedback mode (e.g. configured by RRC for a given UE). Multiple feedback modes are envisioned to support more than one CoMP category (CBF/JP) if more than one CoMP category is supported. As baseline, the network need not explicitly signal the CoMP transmission point(s) and the UE reception/demodulation of CoMP transmissions (CBF or JP) is the same as that for non CoMP (SU/MU-MIMO).
2. Common framework for feedback design in support of multi-point (CoMP) and single-point (non-CoMP, i.e., single-cell SU/MU-MIMO)
· Feedback for single-cell operation is a subset of feedback for multi-point operation
· Discuss the feedback common to single-point and multi-point operation in conjunction with MIMO discussion

· Further discuss what is fed back for non-serving cells in CoMP discussion
	Company
	Comments

	Huawei
	We agree that the common framework for feedback (CFF) design in support of CoMP and non-CoMP is desirable, with different transmission schemes for CoMP and non-CoMP capable of sharing the same feedback types/formats.
We have a contribution R1-093034 to discuss in detail the common framework for feedback and other aspects on CoMP design.
It is reasonable to us that the feedback for single-cell operation is a subset of the feedback for multi-point operation, which makes the feedback overhead proportional to the number of reporting points. 
Whether to separate feedback discussion for serving and non-serving cells or not would depend on the feedback design for the serving cell. For example, the multi-cell feedback might be a direct extension of single cell feedback. In this case, it seems not necessary to separately discuss the feedback for non-serving cells.

	Panasonic
	We basically agree but we would like to have the possibility to study that single-cell operation specific feedback that does not support multi-point operation. Therefore, we propose following: 

Basically feedback for single-cell operation is a subset of feedback for multi-point operation, however some of feedback for single-cell operation might not be used to support multi-point operation

	ZTE
	We agree that we should strive for common feedback scheme for those configurations that share the same principles. In such cases, common framework is preferred in conjunction with MIMO discussion. We also notice that in some cases, there are fundamental differences between single-point and multi-point operations. Such differences may justify separate treatment in feedback design. The last sub-sub-bullet "further discuss what is fed back for non-serving cells in CoMP discussion" seems to be an example. We also prefer not to have too many feedback schemes.

	Sharp
	It is a desirable starting goal to have a common framework for feedback design, and thus it is reasonable for single-cell operation to be a subset of feedback for multi-point operation. Feedback for single/multipoint operation should have commonality with MIMO feedback. However, single/multipoint (CoMP) operation may include information not included in MIMO feedback, i.e. CoMP is likely to require additional feedback and may include feedback elements not present in non-CoMP single cell SU/MU-MIMO. Since techniques to optimize feedback reporting for CoMP usage (e.g. to reduce the control overhead, etc.) are a design dimension of CoMP we should consider whether the CoMP feedback scales proportionally with the number of transmission points.

	Samsung
	We may need some discussion on the  interpretation of common framework in the feedback – for different transmission strategies, it is likely we are going to need different feedback formats, e.g., between JP and CB/CS.  Maybe the goal is trying to unify single-cell and multi-cell operation under one COMP scheme such as JP – which is then a reasonable goal, although we still see the necessity of multiple feedback formats.

	TI
	While this seems to be an attractive goal, note that we already have a working (and competitive) single-cell MIMO in Rel-8 – at least up to 4Tx. Does this mean that the COMP framework shall be designed by building upon the Rel-8 framework? Or does this mean that we shall redesign all the MIMO aspects and adopt a COMP-centric design for Rel-10? 

In addition, as mentioned by Samsung, we first need to define what common framework is (which is far from clear at this point – before we start discussing specific schemes).

	Fujitsu
	we believe that common framework for feedback design is reasonable in terms of overhead reduction and simplifying signaling design. Especially, we should consider this issue at the beginning when we design single-point (single-cell SU/MU-MIMO).

	NNSN
	We agree that single-cell transmission is needed as fall-back mode for CoMP. However, whether this fall-back mode can correspond to full-blown single-cell MIMO operation requires further study. Hence, whether feedback for single-cell operation can be a subset of feedback for multi-point operation requires further study

	Ericsson
	Common framework may seem desirable. But we feel that it might be a bit premature to talk about common framwework at this point when relatively little is understood about the performance benefits of different CoMP schemes for practical use. In our view, it seems more natural that we start by reaching a greater confidence about a few simple CoMP schemes before trying to generalize things. Once promising schemes have been identified, we can start looking for commonalities in order to try to find a common framework if possible.
 I am not totally sure if this is possible. But we can certainly try to strive towards this, although I do expect that we will still have a plain vanilla Rel-8 kind of codebook with CQI for 8 Tx. We do not want to jeopardize the efficiency and the well-proven operation of single-cell single-user MIMO in order to support CoMP

	Motorola
	Agreed. It is certainly very desirable. Since the CoMP gain for cell-edge UEs is expected to be larger, while other UEs may not benefit too much from CoMP (i.e., SP is fine). Feedback required for CoMP should be ideally built upon the the single-cell feedback as an extension, while MP operation includes SP transmission as a natural degenerated case.
With explicit feedback, SP and MP operation may be based on the same feedback framework and metrics (e.g., covariance matrix). MIMO has SU and MU flavor in SP operation. SP-MU-MIMO and CoMP both deal with multiple links in principle, so it is natural to discussion feedback in combination with MIMO operation in the context of SP and MP.
An example to be considered in the category of explicit feedback is the feedback metric of spatial  covariance matrix which can be measured at UE for the serving eNB (SP) only or for multiple eNBs (MP).

	InterDigital
	Agree that common framework is desirable, but note that while single cell feedback is mostly a subset of multi-point feedback, there may be some feedback in single-cell operation that is not required in multi-point operation

	Qualcomm 
	Agreed: we should strive to come up w/ such a scalable feedback structure which is optimized for single-cell operation (in terms of performance vs feedback overhead tradeoff) with extensions to single point transmission CoMP schemes (such as coordinate beamforming) and further JT CoMP. Ideally, more complex transmission schemes should be enabled by enabling supplemental feedback (example: JT feedback should include optimized single-cell feedback rather than being a different form of feedback) so we can have a dynamic switching of transmission schemes (e.g. between non-CoMP and CoMP, between coordinated beamforming only and JT etc.) w/o performance loss for simpler schemes and w/o the need for feedback mode switching.       

	NEC
	Yes, the common feedback is desirable in terms of tradeoff between performance and overhead. We may consider common feedback framework in two different ways. 

1) Single-cell feedback is a subset of multi-point feedback. The design is to start from multi-point transmission point of view to optimize the performance.

2) Multi-point feedback is an extension of single-cell feedback. The optimization design is to start from single-cell feedback and try to include the case of simple multi-point case. 

We slightly prefer the second way to consider common framework for single point and some simple multi-point schemes, but not exclude the necessary changes to achieve further improvement by using some advanced multi-point scheme.

	Philips
	At least as a baseline, the feedback possibilities considered for CoMP should include those available for non-CoMP, including for MIMO. If different or additional feedback is provided for CoMP, the extra complexity would need to be justified e.g. by significantly improved performance

	LGE
	The definition of “common framework” is not clear. Further details are needed to discuss the feedback framework. 
We think that it’s too early to make an agreement on this point as diverse types of CoMP methods are under discussion. Seems that further study is needed

	RIM
	A common feedback framework for single point and multi-point operation is desirable to reduce the complexity. For the case of individual per-cell feedback for CoMP, it can be viewed as a superset of the feedback for single cell operation. For the case of multi-cell feedback for JP, the feedback design may be different.

	ETRI
	It is desirable to have a common framework for multi-point and single-point transmission. As discussed in our contribution [R1-093439], we prefer a hierarchical and scalable feedback structure maximizing commonality between different schemes, e.g., single-cell transmission, CS/CB, non-coherent JP, and coherent JP. If the UE feedback is done on a per-cell basis, it follows naturally that the feedback for single-cell operation is a subset of feedback for multi-point operation. The precoding part is more like reflecting the characteristics of the channel between the UE and a cell so it can be common regardless of transmission strategies. In other words, finding a common ground for the precoding part is relatively easy compared to the CQI part. The CQI part certainly depends on the transmission strategy that is asssumed so it does not seem natural to enforce a common framework between the CQIs for different transmission stragegies

	CATT
	A common feedback framework is desirable and should be kept in mind. However, we expect such a common feedback framework will not come for free. Then, we may first look into different CoMP transmission schemes and the required feedback information. When a better understanding is available, we can further discuss if a common feedback framework is indeed benefitial.  


3. Dynamic switch of CoMP transmission strategies (if more than one CoMP transmission strategy is defined)  is supported

	Company
	Comments

	Huawei
	Dynamic switch of CoMP transmission strategies (if more than one CoMP transmission scheme is defined) should be supported if those CoMP schemes share the same feedback type/format

	ZTE
	Dynamic switch is preferred in those CoMP transmission schemes if they use the same feedback mechanism.

	Sharp
	Dynamic switch of CoMP transmission strategies needs to take into account other factors e.g. the backhaul latency. If “Dynamic” is defined as faster than this latency, then only those actions not contingent on backhaul delays, e.g. actions related to a single serving eNB, are realizable. If “Dynamic” is defined as slower than this latency, dynamic switch of CoMP transmission strategies would be useful. The terms “dynamic” and “CoMP transmission strategies” should be better defined, to avoid differing assumptions of its meaning

	Samsung
	This seems to depend on what COMP transmission strategies are eventually agreed

	TI
	At this point, it is unclear if this follows. For example, explicit/implicit feedback for non-serving cell is chosen to boost the other-cell signal in JP but to weaken the other-cell signal in CB/CS. In this case, switching of CoMP schemes may not completely dynamic. Overall, if CoMP transmission schemes are non-transparent, dynamic switching needs more discussion even if they may share the same feedback type/format. To a large extent, this depends on what (standardized) COMP-enabling mechanisms are supported in Rel-10.

	NNSN
	This needs to stay FFS, as different CoMP strategies may require different feedback and hence in the latter case such dynamic switch may not always be possible. Also the need for such switch should be investigated

	Ericsson
	As stated above, UE specific RS makes the transmission scheme transparent to the UE and hence we automatically achieve dynamic switching. However, the UE feedback may turn out to  not be fully optimized for dynamic switching, depending on the overall feedback overhead achieved

	Motorola
	Very desirable. The key is to define the UE reports in a way to enable eNB to use different CoMP or non-CoMP transmission strategies as eNBs see proper.

	InterDigital
	For cases where the configured feedback supports more than one strategy, dynamic switch between CoMP transmission strategies should be supported

	Qualcomm
	This is indeed a good goal and the key enablers are addressed in (1) and (2).       

	NEC
	We agree this is our goal. But it is dependent on what kind of common feedback framework discussed in 2 will be agreed.

	Philips
	This could be supported via PDCCH. An important aspect would be to provide sufficient feedback to enable the eNB to make good switching decisions.

	LGE
	We agree that dynamic switch is a desirable feature. However, we are not sure whether a dynamic switch of the feedback mode is possible. If not, it would be not easy to support dynamic switch of the transmission strategies without loss of optimality.

	RIM
	If a UE is configured to provide the necessary feedback for the different CoMP transmission strategies, dynamic switching of different CoMP transmission strategies is possible. If a UE is configured to provide feedback for only a particular or a limited set of CoMP transmission strategies, then it may not be possible to support dynamic switching between all the different CoMP transmission strategies

	ETRI
	If the question is whether UE feedback needs to support dynamic switch between ALL different CoMP strategies,it is desirable to have a such UE feedback design but it certainly depends on what CoMP schemes we have in mind. At the moment we are not sure if we can achieve this regardless of all different CoMP strategies (or schemes). On the other heand, a given CoMP feedback can be made to support more than one transmission strategy if not all.

	CATT
	If one feedback mode can support multiple CoMP transmission schemes, then it seems possible for dynamic switching among those CoMP transmission schemes.  


4. Dynamic switch of CoMP and non-CoMP transmission strategies is baseline for UEs configured for CoMP operation 

a. CoMP configuration would entail e.g. the network setting of the UE’s CoMP measurement set
	Company
	Comments

	Huawei
	Dynamic switch of CoMP and non-CoMP transmission schemes that share the same feedback type/format is supported. In this case, the non-CoMP transmission scheme could be regarded as a special case of CoMP transmission scheme in which the CoMP cooperative set shrinks to a single cell.
The UE’s CoMP measurement set can either be selected in a network-fixed pattern or a UE-specific pattern. Thus we are not clear of this sentence.

	Panasonic
	We agree this feature is preferable if the feedback can support it (e.g., feedback more than RRC to support the switch from non-CoMP to CoMP).
We agree CoMP measurement set is needed at the UE side, as discussed in our contribution R1-093459.

	ZTE
	We think such dynamic switch can be the baseline for CB/CS types of CoMP. In the case of JP, such dynamic switch may require the availability of both per-cell CSI feedback and multi-cell CSI feedback.

	Sharp
	Switching between CoMP and non-CoMP mode should be supported. As mentioned under 3 above, what aspect of this should be done on a dynamic or a semi-static basis needs further study depending on the constraints.  We believe that the feedback for CoMP (even when only one transmission point is being used for actual transmission) may have sufficient differences from non-CoMP and it may not be possible to consider non-CoMP as a special case of CoMP and this should be further investigated.  In  CoMP mode, we agree that there should be a fall-back strategy where only one transmission point may be used even for joint processing.

	Samsung
	This question is  a continuation of question (1). If we agree on transparency, then dynamic switching naturally follows.   This may be natural for some COMP schemes such as JP, but not so suitable  for some other COMP schemes

	TI
	This depends on how (1) and (2) are answered. If COMP is not transparent as a transmission scheme (e.g. RRC signaling is needed to configure a UE for COMP reception), dynamic switching between COMP and non-COMP cannot be attained. To address this question, it is perhaps better to discuss the specific schemes first (which seem to be available at the moment).

	Fujitsu
	From system flexibility point of view, we do think that dynamic switch of CoMP and non-CoMP be necessary. When we have a common framework for feedback design for both CoMP and non-CoMP, it’s very possible and easy to fulfill dynamic switch

	NNSN
	We agree that there may be a need to allow fallback to single-cell transmission provided that the related feedback scheme allows for that. However, as mentioned, whether this implements to full extent single-cell MIMO needs further study. The possibility of such dynamic switch also depends on the degree of transparency of CoMP, see our answer to point 1.

	Ericsson
	We do not see a need to restrict the transmission flexibility given by UE specific RS. However, if it is deemed necessary with UE feedback in support of CoMP, the feedback may not need be optimized for all sorts of different ComP schemes.
This is one possibility. But I guess that we should first determine that we really need feedback in support of CoMP. It therefore seems natural to start looking at a few simple CoMP schemes to get some rough consensus on the gains

	Motorola
	Suggest to discuss whether a UE is "configured" to enter CoMP operation or not. Since we want dynamic CoMP/non-CoMP, the UE may not need to be "configured" in order to support CoMP.  
UEs being notified of CoMP measurement set, which is expected, does not mean it is "configured" to operate in CoMP since eNB can still decide to do SP.

	InterDigital
	Agree

	Qualcomm
	Agreed … just for clarification: in my understanding “UEs configured for CoMP operation” means precisely “UE is configured to provide feedback that enables CoMP” … and hopefully nothing else

	NEC
	We believe that it is desirable. However, we would like to keep FFS since dynamic switching may not always be possible between CoMP and non-CoMP depending on the specific details of CoMP transmission strategies.

	Philips
	Agreed

	LGE
	Related to question 3.

	RIM
	If a UE is configured a CoMP measurement set, it is desirable to allow dynamic switching between CoMP and non-CoMP transmission based on the feedback and other factors.

	ETRI
	Agree

	CATT
	Provided that the UE's feedback mode supports both the CoMP and non-CoMP transmission schemes, then such dynamic switching between CoMP and non-CoMP transmssion schemes is possible


Proposal 2 (from discussions on points 2, 3 and 4): Strive for scalable feedback for different CoMP categories (CBF and JP) if both CoMP categories were supported. Feedback scalability means that the feedback in support of CoMP JP is a superset of the feedback in support of CoMP CBF. This enables dynamic switch between CoMP transmission categories if both are supported. The UE feedback in support of CoMP operation is such that it also enables the network to dynamically switch to single-point SU/MU-MIMO transmission. 

2.2
Feedback in support of DL CoMP
5. Explicit, implicit and SRS-based feedback mechanisms are not exclusive of each other

	Company
	Comments

	Huawei
	We agree in principle these two points [5 and 6]. Moreover, Huawei and other companies will submit a joint contribution on the feedback design principle in R1-093033. Our consensus is:
* Explicit, implicit and SRS-based feedback mechanisms are not exclusive of each other
         * Combinations of full or subset of above three are possible

	ZTE
	We share the similar view.  For example, implicit CSI feedback format can be used to compress explicit CSI feedback. Our contribution R1-093197 shows MU-MIMO performance sensitivity to feedback/compression schemes. In the below we like to propose using more descriptive words for explicit or implicit CSI feedback.

	Sharp
	We agree with this. We think the lists given in 36.814 should form the starting point for examining the feedback mechanisms, and should not be considered an exhaustive list of the available options

	Samsung
	We think it  is OK to combine different feedback mechanisms. For example, SRS-based feedback may need additional CQI feedback

	TI
	Agree

	NNSN
	We should strive for minimizing the number of feedback options. However, some combinations are worth of studying

	Ericsson
	Agree

	Motorola
	Perhaps it is worthwhile to give some more specifics. We may see that explicit spatial information combined with CQI reports based on some hypothesis (i.e., implicit CQI feedback). But we may not need both explicit and implicit feedback for the same type of feedback information (e.g., both explicit and implicit spatial information).

	InterDigital
	Agree

	Qualcomm 
	Agreed

	NEC
	OK

	Philips
	Agreed

	LGE
	Agree

	RIM
	Agree. However, the number of options should be minimized

	ETRI
	Agree


Proposal 3: Explicit, implicit and SRS-based feedback mechanisms are not exclusive of each other

6. Individual per-cell feedback is the baseline feedback mechanism
a. Complementing per-cell reports with joint multi-cell feedback needs discussion
	Company
	Comments

	Huawei
	Our consensus is:
*  Individual per-cell feedback is the baseline
         * Complementary inter-cell feedback might be needed
         * The detailed explicit, implicit or SRS-based feedback designs are FFS


	ZTE
	Individual per-cell feedback should be the baseline at least for CB/CS, while joint multi-cell feedback should be considered at least for JP

	Sharp
	We believe that efforts should be made to reduce the feedback overhead and consider CoMP strategies with very low feedback overhead. Low feedback precoding schemes solely based on joint multi-cell feedback should be studied as well.

	Samsung
	It makes sense to have individual per-cell feedback to be the baseline feedback mechanism for CSI feedback. In addition, multi-cell feedback information, such as phase information between channels and CQIs of possible subsets of CoMP measurement set, could  also  be useful for some COMP strategies. Therefore, we suggest to change the wording to “Individual per-cell feedback is the baseline feedback mechanism for CSI feedback”

	TI
	Agree

	Fujitsu
	We think  that individual per-cell feedback is reasonable at this moment. Considering overhead reduction for individual feedback, it’s possible to design cheaper feedback to facilitate CoMP operation.

	NNSN
	This is closely related to points 2 and 4, please refer to our answers there. We agree at this stage that this requires further thorough investigation

	Ericsson
	Agree that we should start our investigations targeting per-cell feedback

	Motorola
	Per-cell feedback on a cell-by-cell basis is a good baseline. Joint multi-cell feedback needs justification versus multiple per-cell feedback

	InterDigital
	Agree

	Qualcomm 
	Agreed

	NEC
	We agree with it but prefer Charlie proposed wording “Individual per-cell feedback is the baseline feedback mechanism for CSI feedback”.

	Philips
	Agreed. As a baseline per-cell feedback based on single cell non-CoMP feedback seems possible with relatively low complexity. Providing anything different or additional would need to be justified e.g. by significantly improved performance

	LGE
	Agree

	RIM
	Agree that individual per-cell feedback is the baseline. Further studies are required for joint multi-cell feedback.

	ETRI
	Agree

	CATT
	Agree


Proposal 4: Individual per-cell feedback is the baseline feedback mechanism for CSI feedback. Complementing per-cell reports with joint multi-cell feedback needs discussion. 
An additional discussion point was proposed for the following:
7. Long-term vs. short-term feedback for non-serving cells?

	Company
	Comments

	Huawei
	Hybrid feedback, i.e. long-term plus short-term feedback, can be an efficient approach for both overhead reduction and quantization accuracy improvement.
1) Middle/long term Channel statistic information should be efficiently used to reduce the feedback overhead.
2) Short term CSI, such as per-cell instantaneous information or inter-cell adjustment, could be used to reconstruct more efficient channel information for multi-cell scheduling, UE parity and interference cancellation.
Please refer to our contribution R1-093038 for more details and initial simulation results.

	Panasonic
	Long-term feedback (e.g., channel statistics, covariance) is attractive because 1) it is robust to backhaul delay, 2) it introduces less overhead, and 3) simulations have shown enough performance gain using long-term feedback. Note that CSI reporting format can still be used to feedback long-term information. Please also note that short-term/long-term feedback may not be exclusive of each other, therefore short-term feedback may be used in CoMP in conjunction with long-term feedback.

	ZTE
	Both long-term and short-term feedback are needed to support CoMP in different scenarios

	Sharp
	Both long term and short-term feedback should be investigated. The type of feedback used would depend on the CoMP transmission scheme and operation scenarios

	Samsung
	Among the COMP schemes discussed so far, some require short-term feedback, some require long-term feedback, some require a mixture of both.  We may need to examine the pros and cons of those schemes, and narrow down the scope to a few scheme(s) for further study.  Once the set of scheme(s) is agreed, the type of feedback support naturally follows

	TI
	Some companies have demonstrated that long-term channel information offers promising performance gain. At this point, it is unclear if any type of feedback is needed, e.g. it is possible that long-term channel information can be obtained from channel reciprocity in a standard-transparent manner. We propose to define “long-term channel information” instead of “long-term feedback”. The standard-transparent long-term-based COMP scheme should be used as a baseline/reference. 

At the same time, we should keep studying other more advanced alternatives, i.e. those that require feedback. In this case, whether it is long-term or short-term requires further study. In case of feedback, long vs. short-term is simply a matter of feedback parameter configuration (e.g. periodicity).

	NNSN
	Both should be investigated in terms of performance

	Ericsson
	Agree with TI that standard-transparent long-term CoMP should be our baseline in the investigations to follow. In general, we should start by looking at simple/existing schemes and see how they would perform. It should also be noted that we already in Rel-8 have a form of CoMP support by means of ICIC and a reasonable starting point is therefore to see what we can do extend it in a simple manner

	Motorola
	Assuming long-term feedback is something close to statistical covariance (i.e., averaged over infinite time as long as the statistics don't change), we observed performance loss as compared to short-term feedback due to longer-term averaging. Conversion loss from UL to DL in the case of TDD with eNB antenna calibration error needs further investigation. UE feedback periodicity can be configured by eNB, it is expected that there will be performance vs. reporting periodicity/overhead trade off.  

	Qualcomm
	We certainly see the value of both forms of feedback. Long-term (covariance) feedback is beneficial in scenarios w/ “correlated” TX antennas which mainly arise in WWAN deployments w/ closely spaced co-pol TX antennas. Short-term feedback is beneficial in the cases of x-pols and/or large antenna spacing and, perhaps more importantly, in heterogeneous deployments such as CSG HeNB where attractive CoMP gains can be achieved (e.g. via coordinated beamforming) on one hand and wherein long-term feedback is ineffective due to rich local (typically indoor) scattering on the other hand.  

	NEC
	Further discussion on the performance evaluation of different feedback scheme is needed.

	Philips
	Both should be considered

	LGE
	We think that long-term CSI information can play an important role in CoMP operation if it can be obtained without huge specification impact. We also think that short-term feedback as well as long-term feedback should be investigated for more CoMP gain

	RIM
	Both should be studied and compared in terms of performance and UL overhead

	ETRI
	Depends on CoMP schemes and channel scenarios. Some CoMP schemes may require both short and long-term feedbacks. We need discussion on CoMP schemes before making any decison regarding this.

	CATT
	Our view on this topic is summarized in [ ] contribution R1-093521


Proposal 4: more discussion needed  to assess the applicability of long-term and short-term feedback to different antenna configurations, traffic type and deployment scenario. Online discussion on this topic would be beneficial. 
2.3
Other discussion points

Homework check:

1. Company designs for  feedback in support of DL CoMP (not just lists of possibilities please)

	Company
	Comments

	Huawei
	We have a contribution R1-093034 to explain in detail the common feedback framework for DL CoMP and another contribution R1-093038 to discuss the hybrid long-term and short-term CSI feedback for downlink JP, with initial simulation results

	Alcatel-Lucent
	For FDD:

•
(extended) PMI feedback, 

•
Precoded CSI  feedback and 

•
extended CQI feedback.
For TDD we consider additionally: Interference plus Noise (IpN) feedback.
[ALU also provided a Word document with more feedback details]

	Panasonic
	The actual DL transmission strategies can be “transparent” to UE in terms of demodulation. However, the reporting format may be configured differently for different CoMP transmission strategies. More over, the number of possible reporting formats needs to be kept minimal to reduce testing effort. Therefore, a reporting format that can support multiple CoMP transmission strategies is preferred. Currently per-cell reporting seems to be a good starting point. In case that per-cell reporting is not sufficient in some situations, either some different reporting format or per-cell reporting complemented with some other feedback information can be sought. Further details are in our contribution R1-093458 and R1-093459.


2. Study of overhead reduction schemes (compression techniques)

	Company
	Comments

	Panasonic
	Long-term feedback, such as channel covariance, is an effective way to reduce feedback overhead. Other methods need to be sought as well.


Suggestions from other companies:
	Company
	Comments

	Huawei
	Study of feedback capacity and method (investigation of feedback capacity of different channels and the corresponding feedback method. We have a contribution R1-093035 related to the feedback capacity analysis/comparison for different feedback channels and mechanisms (i.e PUCCH, PUSCH, SRS).)

	ZTE
	More descriptive definition for explicit vs. implicit CSI feedback in the context of CSI compression, e.g, whether implicit CSI is used also for capturing transmitter/receiver processing, or used for CSI compression, etc
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