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1. Introduction
This email discussion [62bis-02-LTE-A] was initiated following RAN1#62bis and was intended to define alternative(s) under Alt 2 (by Wednesday 27th October) and aim to agree (by RAN1#63) on behaviour when simultaneous PUCCH and PUSCH is configured and there is at least one PUSCH transmission, and there is ACK (possibly multiple bits) + Periodic CQI/PMI/RI. The initial list of alternatives was as follows: 

· (Alt 1: Not defined)

· Alt 2: Same as case with no PUSCH (details FFS)

· 2a - drop all CS

· 2b - drop some CSI

· …

· Alt 3: Periodic CQI/PMI/RI on PUSCH and ACK on PUCCH 
· Alt 4: All UCI on PUSCH

· Alt 5: Periodic CQI/PMI/RI on one of PUCCH/PUSCH (configured by RRC) and ACK on the other
The following companies participated in the email discussion:-

Alcatel-Lucent, Datang, Ericsson and ST-Ericsson, HTC, Huawei, Interdigital, LG, Motorola, NEC, NSN and Nokia, Panasonic, Potevio, RIM, Samsung, Sharp, TI, Qualcomm, ZTE
2. Progress of Discussion
During the discussion the following list of alternatives was developed (note that the final numbering here may not be the same as that originally used by the proponents).

· Alt 2: Same as case with no PUSCH

· 2a - drop all CSI

· 2b - drop some CSI

· If Simultaneous-AN-and-CQI = True

· In case of CA, drop all CSI

· In case of no CA, use PUCCH format 2a/2b

· If Simultaneous-AN-and-CQI = False

· Drop all CSI

· 2c - drop some CSI

- Multiplexing CSI with ACK/NAK based on the type of the CSI feedback using Rel-8 priority rules (e.g., RI > wideband CQI > subband CQI), and the availability of PUCCH   capacity (e.g., for format 3, up to 21 bits)

· 2d - drop some CSI

· If Simultaneous-AN-and-CQI = True

· In both cases of CA or no CA, use PUCCH format 2/2a/2b

· If Simultaneous-AN-and-CQI = False
· Drop all CSI
· 2e:
· If simultaneousAckNackAndCQI is false
· Drop all CQI on PUCCH and transmit the A/N only
· If simultaneousAckNackAndCQI is True

· Dropping some CQI, such as 3-bit spatial differential CQI. A/N spatially bundling can also be considered.
· PUCCH Format 2/2a/2b is used in case of Format 1b with channel selection for ACK/NACK

· PUCCH Format 3 is used in case of Format 3 for ACK/NACK
· 2f (for case of PUCCH only)

· If simultaneousAckNackAndCQI is false 

· Drop all CQI and transmit A/N only 

· If simultaneousAckNackAndCQI is True 

· PUCCH Format 2/2a/2b is used in case of Format 1b with channel selection for ACK/NACK. All CQI shall be transmitted, A/N spatially/partial/full bundling can be considered, no ambiguity for eNB. 

· PUCCH Format 3 is used in case of Format 3 for ACK/NACK. Some CQI could be dropped or all CQI information transmitted using Dual RM coding.

· Alt 3: Periodic CQI/PMI/RI on PUSCH and ACK on PUCCH

· Alt 4: All UCI on PUSCH

· Alt 5: Periodic CQI/PMI/RI on one of PUCCH/PUSCH (configured by RRC) and ACK on the other

· Alt 6: UCI transmission on PUCCH is the same as in the case of PUCCH only. The CSI dropped from PUCCH (if any) is piggybacked on PUSCH.

· Alt 7:

· UL CA: A/N on PUCCH and drop CSI;

· No UL CA -or- DL CA with single UL carrier: A/N + CSI on (primary) PUSCH (same as rel-8)

· Alt 8 : (to be supported as a special case in addition to one of the other Alternatives)

· if the UE has 2 A/N bits to transmit and if “Simultaneous-AN-and-CQI = True” --> use PUCCH format 2a/2b

In the discussion various factors were mentioned on which a decision could be based. These included:-

· Impact of mis-detection of UL Grant and/or DL assignment by the UE (considering possible correlation between PDCCH mis-detections)

· Desirability of avoiding ambiguities in PUCCH detection, detection of UCI presence/absence in PUSCH, PUSCH decoding, 

· Desirability of minimizing the number of eNB detection hypotheses (including DTX) 
· Desirability of avoiding the dropping of ACK/NACK
· Whether it is needed or not to keep the same rule for the PUCCH only and the PUCCH+PUSCH cases

· Benefit of simultaneous PUSCH + PUCCH in reducing the UCI overhead on PUSCH and consequent QoS degradation it causes

· Desirability of simultaneous PUSCH + PUCCH not degrading other operational aspects of the system 

· Desirability of less UCI dropping in general.
· Desirability of the same UE behavior for CA and non-CA cases, as the configuration of PUCCH + PUSCH is the same for both.

· Need for analysis of different UL signal combinations and agreement case by case
Several companies suggested that the case of “PUCCH only” should be considered first, perhaps as a separate discussion.

For the case of “PUCCH+PUSCH”, support for the above listed alternatives was indicated as follows:

	Alt 2a
	

	Alt 2b
	Ericsson, ST-Ericsson, NEC, RIM

	Alt 2c
	HTC,RIM

	Alt 2d
	NEC, Nokia, NSN, RIM, Sharp

	Alt 2e
	RIM, Huawei

	Alt 3
	HTC,Interdigital, Potevio, Qualcomm, ZTE

	Alt 4
	

	Alt 5
	Interdigital, Samsung 

	Alt 6
	HTC, LG, Sharp

	Alt 7
	

	Alt 8
	Alcatel-Lucent, Samsung 


Alcatel-Lucent indicated that in addition to supporting Alt 8 there should be a selection of one of Alt 3/4/5/7 considering PDCCH DL grant miss-detection.

Some other points were also identified for possible further consideration:-
· How to treat the case of SR and SR+A/N together with CSI for PUSCH+PUCCH 

· In CA, how to handle the case where periodic CSI reports for two different DL carriers collide
3. Conclusions
A number of viable alternatives have been presented and considered by the interested companies. A number of relevant technical issues have also been identified. 
At this stage there is no clear consensus on which alternative should be adopted. A few alternatives have no support (2a, 4, 7), so could be dropped from further consideration.
Rapporteur’s proposals for next steps (not necessarily in this order):
1) Agree on UE behavior for the “PUCCH only” case (when simultaneous PUCCH+PUSCH is configured) 

2) Agree on the general principle of whether UCI can be carried by PUSCH (Alt 3-7) or whether UCI should be restricted to PUCCH (Alt2 variants).  
Annex: Individual Company Inputs
The table below captures the input to the discussion from the participating companies.
	Company
	Comment

	Huawei
Huawei
	In our view, we need select a solution considering the following two factors:

Factor 1, to avoid the PUCCH detection ambiguity, the UCI transmitted on PUCCH should be exactly the same as in the case of PUCCH only.

Factor 2, if some UCI is dropped in case of PUCCH only, consider further whether the dropped UCI can be piggybacked to PUSCH. In our opinion, it shall not, because the UL grant missing will cause ambiguity of UCI detection and PUSCH decoding. 

To make Alt.2 clearer, we propose to revise it as Alt. 2: UCI transmission on PUCCH is the same as in the case of PUCCH only. The dropped UCI (if there is) is not piggybacked to PUSCH.

Similar to Alt2, Alt3 is also related to simultaneous UCI transmission. To decouple the discussion of UCI on PUSCH and simultaneous UCI transmission, we propose to revise Alt.3 as following:

Alt.3: UCI transmission on PUCCH is the same as in the case of PUCCH only. The dropped UCI (if there is) is piggybacked to PUSCH.

Then we may discuss further how to deal with simultaneous UCI transmission, eg. Dropping all CSI, dropping part of CSI, etc. 

We are also fine to decide PUCCH-only first for simultaneous ACK/NACK+CSI. Although it is better to have a seperate email thread on that, we'd like to provide our preference, here can be listed as 2e:

· If simultaneousAckNackAndCQI is false

· Drop all CQI on PUCCH and transmit the A/N only
· If simultaneousAckNackAndCQI is True

· dropping some CQI, such as 3-bit spatial differential CQI. A/N spatially bundling can also be considered.
    PUCCH Format 2/2a/2b is used in case of Format 1b with channel selection for ACK/NACK

    PUCCH Format 3 is used in case of Format 3 for ACK/NACK

	Ericsson/ST-Ericsson
	We agree with Elean that UCI transmission on PUCCH should be the same, irrespective of whether there is PUSCH transmitted or not. We need to consider the setting of the Rel-8 parameter that controls the simultaneous transmission of A/N and CQI, as well as the behaviour of simultanous A/N + CQI/PMI/RI transmission for the case without CA. We also assume that dropping A/N is not very reasonable, so we suggest to describe the behaviour for alternative 2a as follows:

Alt 2a: UCI transmission on PUCCH is the same as in the case of PUCCH only. The dropped CSI (if there is) is not piggybacked to PUSCH.


- If Simultaneous-AN-and-CQI = True



- In case of CA, drop all CSI



- In case of no CA, use PUCCH format 2a/2b


- If Simultaneous-AN-and-CQI = False



- Drop all CSI

Alternative 3 can be rephrased similar to Elean's proposal, but to be more consistent with the original wording, we suggest to should limit this alternative to the case of dropping CSI.

Alt 3: UCI transmission on PUCCH is the same as in the case of PUCCH only. The dropped CSI (if there is) is piggybacked to PUSCH.

	Qualcomm
	In RAN1#62bis, while Alternatives 3, 4 and 5 had clear definitions, Alternative 2 was unclear and this email thread is tasked to define the detailed alternative(s) under Alt 2. As a result, we would first propose to focus on providing more details under Alternative 2 without changing the definition of Alternative 3.

Regarding the PUCCH detection ambiguity issue and hence whether it is needed or not to keep the same rule for the PUCCH only and the PUCCH+PUSCH cases, we are certainly open to continue discussion further for better understanding. However, we do not see it necessary to have the same rule for the two cases. Note that regardless of how we design the rules, the eNB has to perform blind detection for the case where the UL grant is missed. That is, the eNB has to perform detection assuming two hypotheses: PUCCH only (i.e., UL grant is missed), or PUCCH+PUSCH (UL is not missed). 

Also, note that in the case of heavy DL traffic and rare or no UL data Tx, Alt 2a will cause significant impact on the CSI feedback (i.e. in case of CA it will be always dropped), and consequently, significantly impact DL scheduling. There is of course the aperiodic CQI feedback, but it requires DL PDCCH overhead and thus is not as efficient (especially for the mentioned DL heavy traffic, when the frequent up-to-date CSI info is needed). As a result, we see the need of defining an alternative 2b (drop some CSI), depending on the type of the channel feedback and the availability of PUCCH capacity.

As a result, we’d propose to keep the original structure and add the new proposal from Huawei and Ericsson as Alt 6. Also, more description can be added to alt 2b to reflect the possibility of multiplex some CSI with ACK/NAK when there is only PUCCH transmission. This is shown below:

· Alt 2: Same as case with no PUSCH

· 2a - drop all CSI

· 2b - drop some CSI

· Multiplexing CSI with ACK/NAK based on the type of the CSI feedback using Rel-8 priority rules (e.g., RI > wideband CQI > subband CQI), and the availability of PUCCH capacity (e.g., for format 3, up to 21 bits)

· Alt 3: Periodic CQI/PMI/RI on PUSCH and ACK on PUCCH

· Alt 4: All UCI on PUSCH

· Alt 5: Periodic CQI/PMI/RI on one of PUCCH/PUSCH (configured by RRC) and ACK on the other

· Alt 6: UCI transmission on PUCCH is the same as in the case of PUCCH only. The CSI dropped from PUCCH (if any) is piggybacked on PUSCH.

As indicated in RAN1#62bis, our preference is Alt 3. 
As to the comparison of Alt 3 and Alt 6 (the new proposal), we can certainly further clarify the difference. My understanding is:

* Alt 2: UCI is never piggybacked on PUSCH, and is on PUCCH only (some may be dropped). Detailed PUCCH rules are still under discussion.

* Alt 3: A/N on PUCCH, CSI on PUSCH

* Alt 6: Whatever we decide for the PUCCH only case is applied to the PUCCH+PUSCH case in terms of which UCI is on PUCCH; the remaining UCI is piggybacked on PUSCH

We also have the contribution R1-106350 providing more details.

	Motorola
	We have similar views as Wanshi regarding PUCCH ambiguity issue at least regarding the no UL CA case.  We have added option 2c below to Wanshi's structure of alternatives that has similarities to Dirk's/Ericsson's most recent 2b proposal.  The main difference is that for the no UL CA case the A/N + CSI are piggy backed on the (primary) PUSCH as in rel-8.  For UL CA, as in E// proposal, we drop CSI and send A/N on PUSCH.  This takes advantage of existing rel-8 functionality regarding eNB blind detection in the no UL CA case.    

· Alt 2: Same as case with no PUSCH 

· 2a - drop all CSI  

· 2b - drop some CSI 

· Multiplexing CSI with ACK/NAK based on the type of the CSI feedback using Rel-8 priority rules (e.g., RI > wideband CQI > subband CQI), and the availability of PUCCH capacity (e.g., for format 3, up to 21 bits) 

· 2c - drop some CSI 

· UL CA: A/N on PUCCH and drop CSI;  No UL CA -or- DL CA with single UL carrier: A/N + CSI on (primary) PUSCH (same as rel-8) 

	Samsung
	The reason to introduce PUSCH + PUCCH is to minimize the UCI overhead (always) and QoS degradation it causes (particularly with non-adaptive retransmissions and/or missed PDCCH) in the PUSCH – Principle 1.

Additionally, the introduction of PUSCH + PUCCH should not degrade other operational aspects of the system – Principle 2.

Considering the above, we note the following:

a)      When the eNB chooses to configure PUSCH + PUCCH, Alt.4 does not make sense – violates “Principle 1”.

b)      Alt.2 is generally problematic due to dropped CSI

a.      In general, dropping control signals should be avoided (Rel.8 designed for this – the exception was the simultaneous transmission of periodic control signals but this was considered a miss-configuration).

b.      For TDD systems, especially with CA and/or asymmetric DL/UL CCs, as CSI and A/N are likely to coincide, Alt.2 will not even allow CSI feedback for most TDD configurations!

i.      The same applies in FDD in case of DL heavy traffic as also noted from Qualcomm.

c.      We do not see any need, at least in the context of PUSCH + PUCCH, for partial CSI dropping. 

i.      This will also require new specs/implementation/testing, affect the eNB operation as the eNB cannot rely on a predictable/desired nature of CSI feedback, and affect system performance.

Therefore, we do not consider Alt.2 as generally viable. 

This leaves, in our view, Alt.5 and Alt.3 as the only options. The reason we prefer to generalize Alt.3 with Alt.5 is guided by “Principle 1”  – minimize UCI overhead in the PUSCH.

Instead of specifying that A/N should go in the PUCCH and CQI in the PUSCH, we prefer to leave this choice to implementation.

For example, when A/N is say 1-2 bits, it is preferable to have it in the PUSCH and have the CQI in the PUCCH. The reverse is true when A/N is say 10 bits or even 20 bits as for TDD.

Further, we do not see the necessity to have the UCI in the PUCCH be always the same as in case of PUCCH only. 

This is anyway not happening even in Rel.8 (e.g. when there is PUSCH, the A/N is transmitted in the PUSCH) and the eNB is anyway already performing DTX for both PUSCH and A/N PUCCH.  

Therefore, our preference is Alt.5. 

However, we acknowledge the benefit and can additionally support a suggested sub-category of Alt.2 (I won’t risk referring to it by a number ) – basically, if the UE has 2 A/N bits to transmit and if “Simultaneous-AN-and-CQI = True”  use PUCCH format 2a/2b - this is consistent with “Principle 1” and no signal is dropped.
I would like to clarify that we do not see a missed PDCCH as creating any problems.

If Format 3 or channel selection are used, the NodeB can simply rely on the respective PUCCH DTX detection and have all the information. 

Note that such DTX detection is already assumed as the UE dynamically switches to Format 1a/1b if it receives PDCCH only in the Pcell (and it is also assumed for A/N + SR multiplexing in Rel.8).

If Format 1a/1b is used, then the situation can be similar as in Rel.8.

Alt.5 requires PUSCH DTX detection but even if a NodeB does not implement PUSCH DTX detection, it can operate Alt.5 as Alt.3. 

If a NodeB does implement PUSCH DTX detection, it can choose to place CQI in the PUCCH and HARQ-ACK in the PUSCH if it so desires in order to minimize UCI overhead in the PUSCH.

Again, our design principle is to minimize UCI overhead in the PUSCH (reason for introducing PUSCH + PUCCH) while avoiding dropped CSI (particularly important for most TDD configurations or in DL heavy communication in general). We do not require the eNodeB to do anything more than it is already doing (or it may be doing) in Rel.8/Rel.10. 

	Sharp
	We think the following should be clarified regarding Alternatives 2 and 3:

Detailed PUCCH rules are still under discussion.   In Alternative 2, the UCI transmission on PUCCH is the same as in the case of PUCCH only; the  CSI dropped from PUCCH (if any) is not piggybacked on PUSCH. Therefore we should finalize the PUCCH rules first (otherwise  we are letting the corner cases' behavior define the general case's behavior). The CSI (if there is) is not piggybacked to PUSCH. Alternative 2 admits the following:

 

        - If Simultaneous-AN-and-CQI = True

                - In both cases of CA or no CA, use PUCCH format 2/2a/2b

        - If Simultaneous-AN-and-CQI = False

                - Drop all CSI

Regarding Alternative 3, our understanding is as Tim wrote, i.e.,  UCI transmission on PUCCH is the same as in the case of PUCCH only. The CSI dropped from PUCCH (if any) is piggybacked on PUSCH.  
Sharp favors Alt. 2d and/or  Alt. 6.

	Datang
	Below are some of our considerations:

1. Design of PUCCH + PUSCH shall aim for less UCI dropping in general.

2. The same UCI shall be transmitted on one particular PUCCH resource, irrespective whether UL grant is detected. This is to avoid the ambiguity issue caused by UL grant missing at UE side. In general, it may not be necessary to enforce the same UE behavior on PUCCH, in case of PUCCH only and PUCCH + PUSCH.

3. The UE behavior is preferably to be the same for CA and non-CA case, as the configuration of PUCCH + PUSCH is the same for CA and non-CA case.

4. The analysis on different UL signal combinations shall be conducted. The analysis/agreement shall be done case by case.

  For the alternatives listed below, our understanding is that this is for the case of ACK/NAK + periodic CSI transmission. In addition to the above design principles, we also prefer that ACK/NAK + periodic CSI can be transmitted together using PUCCH format 3.

	LG
	First of all, we think the UCI multiplexing in PUSCH+PUCCH can be separately discussed from that in PUCCH only case. The alternatives we are discussing can be applied for PUSCH+PUCCH regardless of the details in PUCCH only case. In our opinion, another e-mail thread about PUCCH only case would make the discussion simpler to avoid a lot of sub-options for Alt 2.

Anyway, we would like to provide our view on PUCCH only case first. In principle, we think the following functionalities like Rel-8 are also supported in Rel-10;

· Simultaneous transmission of SR+A/N (already agreed for PUCCH format 3, not yet for channel selection)

· Configurable simultaneous transmission of CSI+A/N

· If Simultaneous-AN-and-CQI = False, CSI will be dropped.

· If Simultaneous-AN-and-CQI = True, 

· Option A: the joint coded UCI of CSI+A/N is transmitted either on PUCCH format 2 (for A/N multiplexing by channel selection) or on PUCCH format 3 (for A/N multiplexing by PUCCH format 3).

· Option B: the ACK counter is transmitted on the second RS symbols in a slot in the form of PUCCH format 2b.

In case periodic CSIs from multiple DLCells are collided, the above principles can be also applied after dropping some CSI according to predetermined (or configured) rules.

For PUSCH+PUCCH case, we prefer Alt 6. Our prioritized criteria are;

· The transmission of PUCCH in PUSCH+PUCCH is same as PUCCH only to avoid blind decoding.

· The dropped UCI should be minimized.

In addition, I would like to ask where the case of SR and SR+A/N together with CSI for PUSCH+PUCCH is treated. Otherwise, these cases can be directly extended from the discussion of A/N+CSI case?

	Panasonic
	I share the sentiment of Elean and John that we need to first decide the general case of PUCCH-based UCI feedback before we can conclude on the special PUCCH+PUSCH case, particularly if we consider any Alternative 2 method ("Same as case with no PUSCH"). I still see a benefit of course to discuss what options are actually on the table for PUCCH+PUSCH, so I think we should still proceed with the discussion at least to clearly identify the alternatives. 

Regarding Alternative 3, my understanding of the proposal (and Tim's message) seems to be different from John's. In my view, A/N is transmitted on PUCCH. CSI that would "normally" (=without PUSCH) go on PUCCH is transmitted on PUSCH. However in case of CA, there may be multiple CSI, which relates again to the general case of UCI feedback handling on PUCCH. So I think it would be premature to conclude that any CSI that is dropped from PUCCH goes on PUSCH. Rather we can say that in alternative 3, CSI is mapped on PUSCH. For the case of CA, we then need to identify if all CSI is mapped on PUSCH (multiple component carrier) or just the CSI for a single component carrier. 

Please allow me to briefly elaborate on my view on the issue of multiple carrier periodic CSI reports, and why I think it touches this discussion.

As I see it, so far we have only a basic agreement on the configuration of the periodic reporting parameters in case of multiple carriers (Dresden meeting, if I recall correctly). In our view it can happen that in one subframe, the periodic CSI report for two different DL carriers collide. It is still open how that situation is handled; in our view, one CSI should be transmitted, the other dropped. So that is the first level of dropping we may encounter.

The second level of dropping is with respect to the content: RI, wideband CQI/PMI, and subband CQI. Release 8 already specifies a "dropping" behaviour there.

So simply agreeing on a proposal that says that any dropped CSI is multiplexed into PUSCH in the PUCCH+PUSCH scenario is in my view not appropriate. We need to be aware of both dropping levels I mentioned when we discuss periodic CSI on PUCCH only and also on PUCCH+PUSCH.

	Nokia/NSN
	The view of Nokia Siemens Networks and Nokia is that in order to come up with simple and robust solution bearing in mind especially the DTX detection, it is preferable to treat ACK/NACK + CSI + PUSCH similarly as ACK/NACK + CSI without PUSCH. In order to avoid unnecessary CSI dropping we find Alternative 2d as the most preferred one.

	TI
	From Texas Instruments’ perspective, we share the view of Panasonic and LG that it is beneficial to first decide on the PUCCH-only scenario. A separate email thread will be helpful to progress the discussion.

Meanwhile, for simultaneous PUCCH + PUSCH, the list of alternatives below appears quite long (even if no more options are coming up). Maybe the group can first agree on the high level principle - whether PUCCH transmission shall remain the same for PUCCH-only and PUCCH+PUSCH. Once this is finalized, some of the alternatives will no longer be necessary. 
As we indicated earlier on, (also in R1-105889), contingent on the decision to mandate same behavior or not for PUCCH-only and PUCCH-PUSCH we support a refinement of Alt 2d and/or Alt 6.

	Alcatel-Lucent
	On the original thread on simultaneous PUCCH+PUSCH, we agree with the general principle of reusing Rel-8 scheme as much as possible. We therefore think Alt 8 needs to be supported.


For large number of CCs, it may be beneficial to avoid excessive CSI dropping. However, we have concern due to PDCCH DL grant miss-detection. For example, with Alt 3:

If the DL grant is miss-detected, the UE would assume CSI only scenario and transmit the CSI on PUCCH without any A/N feedback.  The eNB would detect the A/N on PUCCH and CSI on PUSCH.  Since the CSI on PUSCH is multiplexed through rate matching, the UE will not perform rate matching to multiplex the CSI on PUSCH.  The PUSCH rate dematching at the eNB will have wrong code bits output due to wrong assumption.  

The same issue seems to be present for Alt 4 and Alt 5. We are open to select one of Alternatives 3/4/5/7 however, we need to take into account PDCCH miss-detection issue.

 

We need to discuss PUCCH-only in a separate thread.

	Interdigital
	We share the view that increasing the frequency of CSI dropping compared to R8 would reduce the benefit of the PUCCH/PUSCH feature. Thus, in general we would prefer to avoid options 2a and 2b.

Furthermore, in case CQI cannot multiplexed with A/N on PUCCH (e.g. because Simultaneous-AN-and-CQI = False), we do not see an issue with DTX detection if the rule is to carry CSI over PUSCH and A/N over PUCCH. Our assumption is that if the UE misses the DL assignment (but not the UL grant) it will transmit CSI over its PUCCH resource semi-statically configured for CSI reporting instead of the PUCCH resource derived from the DL assignment(s), which can easily be detected by the eNB. Therefore, we do not see the justification for options 2d/e either. 

On the other hand, in case CQI can be multiplexed with A/N on PUCCH, there may be an issue if the grant is missed while a DL assignment is received, as described by Huawei. However, given that PDCCH missed detection events are correlated this would appear to be a somewhat rare case.

Thus, our preference would be to go for Option 3 or perhaps Option 5 which would allow the network to avoid the error case if needed.

With respect to the possibility of including single or multiple periodic CSI reports in the PUSCH, we think that this can be decided as part of the discussions on periodic CQI.

	ZTE
	We also think it can be separately discussed simultaneous PUSCH+PUCCH and PUCCH only. It’s no need to define the same behavior for these two scenarios. 

For simultaneous PUSCH+PUCCH,                 
The UCI transmitted on PUSCH while make simple and clear specification, the most important thing is that ACK/NACK performance can also be guaranteed. It is not easy to do DTX detection on ACK/NACK on PUSCH, so we tend to support alt.3. 

For PUCCH only, 
It seems that CQI information should be transmitted on PUCCH as much as possible in concurrent CQI and ACK/NACK. We’d like to propose alt.2f as follows 

· If simultaneousAckNackAndCQI is false 

· Drop all CQI and transmit A/N only 

· If simultaneousAckNackAndCQI is True 

· PUCCH Format 2/2a/2b is used in case of Format 1b with channel selection for ACK/NACK. All CQI shall be transmitted, A/N spatially/partial/full bundling can be considered, no ambiguity for eNB. 

· PUCCH Format 3 is used in case of Format 3 for ACK/NACK. Some CQI could be dropped or all CQI information transmitted using Dual RM coding.

	Potevio
	We are fine for the first discussion about the PUCCH-only in order to narrow down the potential options.
For PUCCH-only, we prefer reusing the Rel-8 PUCCH 1(1a/1b)/PUCCH 2(2a/2b) for 1-2bits A/N, using the PUCCH format 1b with channel selection or PUCCH format 3 for larger than 2bits A/N, drop the periodic CSI.
Due to the number of A/N bits changes in range 2-21bits, there are more number of A/N and CSI combinations, e.g. different A/N bits and different CSI bits in PUCCH transmission, which needs to be predefined to avoid the ambiguous detection by eNB in missing UL grant. If PUCCH be used for A/N and CSI transmission, the assignment of A/N and periodic CSI bits should fixed like Rel-8, but we think it is difficult.
For simultaneous PUCCH and PUSCH transmission with at least one PUSCH transmission, we prefer Alt. 3
The dropping CSI should be avoided for most TDD configurations or DL heavy traffic. For Alt.5, if periodic CQI/PMI/RI lies on one of PUCCH/PUSCH and ACK on the other, the additional RRC signaling would be required, although it is efficient in restricting UCI size in PUSCH. In the case of  CSI being on PUCCH and A/N on PUSCH, UE has to transmit A/N on PUCCH when UL grant missing occurs. In this situation eNB has different detection hypotheses, e.g. A/N on PUCCH or CSI on PUCCH.This would increase eNB implementation complexity. 

	NEC
	NEC also supports Alt 2 as it is simpler to apply the same method with that for no PUSCH case.

The further narrowing down among Alt 2 variations is FFS, but we slightly prefer 2b or 2d.

	RIM
	We basically agree with the view that it should be first discussed about simultaneous transmission CQI and A/N transmission over PUCCH when PUSCH is not scheduled. And we think if we design the proper operation for PUCCH only case, we may not need the special handling for simultaneous transmission of CQI and A/N when PUSCH is scheduled.

From this observation, our preference is Alt2 except 2a. If 2a is used, we might need to consider alt 3 or alt 5 because the probability of dropping would be increased in carrier aggregation.

	HTC
	We also consider that we should try to avoid UCI dropping as much as possible.

In addition, we agree with Samsung to minimize UCI overhead on PUSCH for the purpose of PUCCH/PUSCH transmission.

For the DTX detection issue, we see there is always a way to avoid the potential problem.

However, what kind of complexity we can take should be considered.

According to the table in your summary, HTC would like to support Alt2c, Alt3 and Alt6.
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