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1. Introduction

This document is the email summary of A/N for TDD with PUCCH format 1b with channel selection. At the RAN1#63 meeting, the A/N transmission scheme using PUCCH format 1b with channel selection for TDD was discussed and the proposals regarding mapping table, resource allocation, and error case handling were identified [1] – [7]. The objective of the document is to reach the consensus on a complete solution to this issue. 
The following 11 companies participated in this email discussion; CATT, Samsung, Huawei, LGE, ZTE, Qualcomm, Nokia Siemens Network, CMCC, Panasonic, Ericsson, Renesas Electronics Europe
2. Summary and Proposal
2.1
Target scenario
It seems appropriate to limit the discussion to the channel selection for up to two CCs because

· Most solutions to error case in TDD assume the case of two CCs.

· Format 3 is supported when A/N bits > 4 bits

· Channel selection for FDD optimized for 2 CCs was agreed.

Q1. Do companies have any comments, or concerns about limiting the channel selection to up to 2 CCs?
· No, support channel selection for up to 2 CCs: All the companies 
Proposal 1: A complete solution for A/N transmission using PUCCH format 1b with channel selection for TDD should be optimised for up to 2 CCs.
2.2
Mapping table and resource allocation
At the last meeting, the mapping table in [7] was agreed upon for FDD. The mapping table for TDD is left as a remaining issue. The following discussion is related to the mapping table together with resource allocation. 
Q2. How many mapping tables should Rel-10 UE support for TDD in addition to Rel-8 mapping table?
· Alt. 1: One mapping table: CATT, Samsung, Huawei, LGE, ZTE, Qualcomm, NSN, Panasonic, Renesas
· The Rel-8 mapping table is used for backward compatibility and only in single-carrier scenario.
· For a Rel-10 UE in a Rel-10 network and configured with a single carrier, the eNB shall configure one of the mapping table to be used by the UE.
· The gains for 1 CC operation from a new mapping table over the Rel.8 mapping table will be marginal
· Alt. 2 requires UE supports 3 mapping tables in total, which is not preferred.
· A common mapping table should be used for single carrier and multi-carrier.
· Alt. 2: Two mapping table: CMCC
· Others: Ericsson
· The error case handling should be considered before agreeing on a mapping table. 
· Re-use of UL receivers should be considered when defining mapping tables.
Observation:

Most companies prefer a single new mapping table for Rel-10 UE in a Rel-10 network in addition to Rel-8 mapping table. This means that a new mapping is also preferable for both single-carrier and multi-carrier operations.
Proposal 2: A single Rel-10 mapping table in addition to Rel-8 mapping table should be applied to a Rel-10 UE in a Rel-10 TDD network.

Q3. When CA is not configured (single carrier case), which is applied to Rel-10 UE in a Rel-10 network, a new mapping table or Rel-8 TDD mapping table?

· Alt1: New mapping table: Huawei, ZTE
· Rel-8 table has multiple ACK/NAK states mapped to the same feedback information and selected channel. 
· Alt2: Rel-8 mapping table: Samsung, LGE, Qualcomm, Panasonic, Ericsson
· Ensure backward compatibility with Rel-8.
· The gains for 1 CC operation from a new mapping table over the Rel.8 mapping table will be marginal
· Alt. 3: Higher layer configuration between Alt. 1 and Alt. 2: CATT, NSN, CMCC
· The Rel-8 mapping table shall be the default if CA is not configured for the UE. 
· The Rel-10 UE without CA configured shall only use the Rel-10 mapping table when configured by eNB.
· Support higher-layer switch between Rel-8 and (nested) Rel-10 table
· Other comments

· The discussions on whether new mapping table would also be applicable are related to aspects such as PUCCH resource allocation for single carrier case and also the total number of mapping tables supported by a Rel-10 UE.

Observation:
A Rel-10 UE should support both a new mapping table and the Rel-8 mapping table since it has to connect to a Rel-8 network due to the backward compatibility. On the other hand, a Rel-10 network should also support the Rel-8 mapping table for TDD so that the Rel-10 network can accommodate a Rel-8 UE. In that sense, both mapping table can be applicable in a single carrier operation in a Rel-10 network. One issue raised in the discussion is the overlapping state of the Rel-8 mapping table which may degrade the performance. For this reason, a higher layer configuration between the new mapping table and Rel-8 mapping table is also proposed.
Proposal 3: For a single carrier operation in a Rel-10 network, the Rel-8 mapping table is the baseline unless degradation in the performance is a concern. If there is a concern, the use of the new mapping table or the possibility of higher layer configuration between the Rel-8 mapping table and new mapping table could be also considered.

Q4. When CA is not configured, should the resource allocation scheme be the same as that for Rel-8, i.e., implicit resource allocation?

· Alt1: Yes: All the companies
· Note that  for the single carrier case, it is difficult to use ARI to reduce the PUCCH overhead, since there are no redundant DCI fields for ARI
· Note that the Rel-8 implicit resource allocation can be used for the mapping table in [5].
· Alt2: No (and why?):

Observation:

All the companies support implicit resource allocation when CA is not configured.

Proposal 4: When CA is not configured, implicit resource allocation should be applied as in Rel-8.
Q5. When CA is configured and PDCCH corresponding to PDSCH only on PCell is received, I would like to ask companies to provide the exact resource allocation scheme assuming the table for which each company has preference. 

· Alt1: Implicit resource allocation: All the companies
· Explicit resource allocation increases the overhead.
· Solution to use implicit resource allocation for the mapping table [7] is proposed in [8]
· Alt2: Explicit resource allocation

· Alt3: Hybrid resource allocation

Observation:

All the companies support implicit resource allocation when CA is configured and PDCCH corresponding to PDSCH only on PCell is received.

Proposal 5: When CA is configured and PDCCH corresponding to PDSCH only on PCell is received, an implicit resource allocation scheme is applied. 
Q6. When CA is configured and PDCCH corresponding to PDSCH on SCell is received, I would like to ask companies to provide the exact resource allocation scheme for both cases with and without CIF assuming the table for which each company has preference. I would also like to ask companies the necessity of ARI.

With CIF

· Alt1: Implicit resource allocation : Samsung, Huawei, ZTE, Qualcomm, NSN, Panasonic
· Alt2: Explicit resource allocation : CATT, LGE (mode a)
· Alt3: Hybrid resource allocation : LGE (mode b)
Without CIF

· Alt1: Implicit resource allocation: 
· Alt2: Explicit resource allocation: CATT, LGE (mode a), NSN
· Alt3: Hybrid resource allocation: Samsung, Huawei, LGE(mode b), ZTE, Qualcomm, Panasonic
Necessity for ARI
Supported: CATT, Samsung, Huawei, LGE, ZTE, NSN, Ericsson, Renesas
Observation:
When the cross-carrier scheduling, i.e., CIF, is configured, more companies prefer to use implicit resource allocation since the implicit resource allocation is beneficial to reduce the PUCCH overhead. However, the resource allocation scheme is dependent on the A/N transmission scheme. Regarding the use of ARI, most companies see the use of ARI be effective when the cross-carrier scheduling is not configured.
Proposal 6:

· The exact resource allocation scheme for carrier aggregation should be determined after the A/N transmission scheme is determined. The necessity of overhead reduction for cross-carrier scheduling should also be discussed.

· When at least the cross-carrier scheduling is not configured, explicit resource allocation with ARI should be supported for PDSCH on SCell.

· The number of resources indicated by ARI should be discussed together with A/N transmission scheme.
Q7. Taking into account the above aspects, which mapping table do companies prefer as new mapping table?
· R1-106503 [5]: CATT, Huawei, (Samsung), ZTE, NSN, CMCC, (Panasonic), Renesas
· Use of implicit resource allocation can be maximized.
· Support for 1-CC operation in a straightforward way.

· If the mapping table in R1-106509 is to be used for single-carrier case, resource allocation scheme should be clarified.
· R1-106509 [7]: Samsung, LGE, Qualcomm, Panasonic
· If commonality between FDD and TDD is preferred so that a single mapping table is introduced in Rel.10, the mapping table in R1-106509 is the default choice.
· If using the Rel.8 mapping table for 1 CC operation is abandoned in Rel-10, the mapping table in R1-106503 can be considered.
· Others: Ericsson
· The error case handling should be considered and agreed before deciding on mapping table
Observation:

Slightly more companies support the mapping table in [5]. The companies supporting [5] are concerned about the use of explicit resource allocation for a single-carrier case if the mapping table of [7] is used. However, this concern can be avoided by reusing Rel-8 mapping table or proposal in [9]. On the other hand, the proponents of [7] have a preference for a single mapping table for both FDD and TDD. This was also discussed at the last meeting.
Proposal 7

Target scenario

· A complete solution for A/N transmission using PUCCH format 1b with channel selection for TDD should be optimised for up to 2 CCs.

Mapping table

· A single Rel-10 mapping table in addition to Rel-8 mapping table should be applied to a Rel-10 UE in a Rel-10 TDD network.
· For a single carrier operation in a Rel-10 network, 
· The Rel-8 mapping table is the baseline unless degradation in the performance is a concern. 
· If there is a concern, the use of the new mapping table or the possibility of higher layer configuration between the Rel-8 mapping table and new mapping table could be also considered.
· For a multi-carrier operation in a Rel-10 network,

· The mapping table should be discussed after the A/N transmission scheme and resource allocation scheme are determined. The following points could be discussed at the RAN1#63bis meeting.
· Whether or not to unify the mapping table for FDD and TDD
· Whether or not to support Rel-8 mapping table for a Rel-10 UE in a Rel-10 network operating single-carrier transmission
Resource allocation

· When CA is not configured, implicit resource allocation should be applied as in Rel-8.
· When CA is configured and PDCCH corresponding to PDSCH only on PCell is received, the implicit resource allocation scheme is applied. 

· The exact resource allocation scheme for carrier aggregation should be determined after the A/N transmission scheme is determined. 
· The necessity of overhead reduction for cross-carrier scheduling should also be discussed.

· When at least the cross-carrier scheduling is not configured, explicit resource allocation with ARI is supported for PDSCH on SCell.

· The number of resources indicated by ARI should be discussed together with A/N transmission scheme.
2.3
Error case handling including performance evaluation for mode b
The contributions, [1] – [4], [6] at the last meeting and [9], [10] at RAN1#63bis meeting, present error case handling for time-domain bundling. The following questions are associated with this issue.
Q8. Proposal in R1-106481 seems no problem from the viewpoint of performance. Although the performances of other proposals had not been investigated by December 3, I would like to ask companies to provide their views or analysis on the performance of these proposals.
· DL performance: the method proposed in [3] is found by the simulation result to be advantageous over the other methods. The gain is also confirmed in [11].
· Reporting two bits for each cell has about 7% gain for both cell average and cell edge throughput compared to reporting single bundled bit for each cell.

· Channel selection mode b is only applied to UEs with UL Tx power limitation, i.e. a relatively small percentage of UEs in the system.
· Uplink performance of [3] is not clear as compared to other proposals. 
· The simulation result is also presented in [10].

· Occurrence probability of error case: the probability of occurrence for the error case in proposal R1-105856, R1-106495 and R1-106542 is quite small. Detail analysis is presented in Sect. 3.

· Other comments: 
· The error case handling should be considered and agreed before deciding on mapping table
· The proposal in R1-106542 can be considered as baseline, since it is direct extension of Rel-8 design. 
· Further optimization on the mapping could be considered if significant performance gain is observed.
Observation:
The proposal in [3] shows a good DL average cell and cell-edge throughput performance. Four companies (Samsung, LGE, ZTE, NSN, Ericsson) consider the DL throughput enhancement is preferred in Rel-10 TDD. On the other hand, most companies also consider that other aspects including the performance of UL control channel, the occurrence probability of error case and DAI definition should also considered. 

Proposal 8: 
The performance enhancement compared to Rel-8 could be considered when designing the handling of error case. It is noted that
· proposal in [3] shows a good DL performance.

· proposals in [1], [4], and [6] show a lower occurrence probability of the error case.

Q9. Do companies consider that a new standardized mechanism in addition to what’s supported in Rel-8 is necessary to handle the error case?
· Alt1: Yes: CATT, Samsung, LGE, ZTE 
· Using Rel-8 error case handling mechanism for carrier aggregation leads to an excessive amount of resources.

· Alt2: No: Huawei, Qualcomm, NSN
· It is enough to reuse the ACK/NACK bundling scheme used in Rel-8 for ACK/NAK transmission together with CQI or positive SR.
Observation:

Four companies consider a new standardized mechanism is necessary. Three companies (Huawei, NSN, Renesas) consider a standardized effort should be minimized. One company consider no standardized solution is necessary.

Proposal 9: A new standardized mechanism for the error case handling should be considered. However, the standardized impact should be minimized.

Q10. If companies consider a new standardized mechanism is necessary, should DAI definition in Rel-10 be the same as that for Rel-8?

· Alt1: Yes: Samsung, Huawei, LGE, ZTE, NSN (with appropriate modifications), Ericsson, Renesas
· Reusing R-8/9 DAI design can avoid the ambiguity during RRC-signaling reconfiguration between carrier aggregation and non-carrier aggregation.

· Alt2: No: CATT, CMCC
· Since DAI is introduced to eliminate the error cases, the definition of DAI can be different with different ACK/NAK transmission methods.
Observation:

Most companies prefer to keep the definition of DAI the same as that in Rel-8. One issue of defining different DAI from Rel-8 is the ambiguity in RRC reconfiguration period between CA and non-CA.
Proposal 10: Definition of DAI should be the same as that in Rel-8.

Q11. If there are any other concerns about error case handling, I would like to ask companies to provide any comments.
· Specification shall keep the error case to the minimum.

· PUCCH overhead needs to be considered.
· Overlapping states of [3] can be reduced with some modifications [11], [12].
· The method in [10] can reduce the DTX-to-ACK probability by 50%.
Q12. Taking into account the above aspects, I would like to ask companies to provide acceptable proposal(s)?
· R1
-106495 [4]: CATT

· R1-106481 [3]: Samsung

· R1-106542 [5]: Huawei, Renesas
· R1-110389 [9]: LGE

· R1-110163 [11]: ZTE

· R1-110430 [10]: Nokia

· No: Qualcomm

Observation:

All the companies propose different schemes, but there are the following similarities among the schemes [3], [5], [9], [10], [11]. 

· Based on 2 A/N bits per Cell: Main difference in the schemes is the content within the bundled window.

· Keep the same DAI as that in Rel-8 according to the proposal 10.
Taking into account this observation as well as the proposals 9-11 above, the proposal is provided as follows;
Error case handling

Proposal 11: The schemes [3], [4], [5], [9], [10], [11] should be discussed as the solution to the error case in TDD. The following scheme could be considered as starting points for discussion at RAN1#63bis meeting
· Apply 2 A/N bits per Cell

· Keep the same DAI definition as that in Rel-8

· Strive for the minimum impact on the specification

· Consider further optimization if significant performance gain is observed and if the error case is reduced
3. Conclusion

This document summarizes the discussion on A/N for TDD with PUCCH format 1b with channel selection. The proposal for a complete solution is provided as follows
Mapping table

· A single Rel-10 mapping table in addition to Rel-8 mapping table should be applied to a Rel-10 UE in a Rel-10 TDD network.
· For a single carrier operation in a Rel-10 network, 
· The Rel-8 mapping table is the baseline unless degradation in the performance is a concern. 
· If there is a concern, the use of the new mapping table or the possibility of higher layer configuration between the Rel-8 mapping table and new mapping table could be also considered.
· For a multi-carrier operation in a Rel-10 network,

· The mapping table should be discussed after the A/N transmission scheme and resource allocation scheme are determined. The following points could be discussed at the RAN1#63bis meeting.
· Whether or not to unify the mapping table for FDD and TDD
· Whether or not to support Rel-8 mapping table for a Rel-10 UE in a Rel-10 network operating single-carrier transmission
Resource allocation

· When CA is not configured, implicit resource allocation should be applied as in Rel-8.
· When CA is configured and PDCCH corresponding to PDSCH only on PCell is received, the implicit resource allocation scheme is applied. 

· The exact resource allocation scheme for carrier aggregation should be determined after the A/N transmission scheme is determined. 
· The necessity of overhead reduction for cross-carrier scheduling should also be discussed.

· When at least the cross-carrier scheduling is not configured, explicit resource allocation with ARI is supported for PDSCH on SCell.

· The number of resources indicated by ARI should be discussed together with A/N transmission scheme.
Error case handling

Proposal 11: The schemes [3], [4], [5], [9], [10], [11] should be discussed as the solution to the error case in TDD. The following scheme could be considered as starting points for discussion at RAN1#63bis meeting

· Apply 2 A/N bits per Cell

· Keep the same DAI definition as that in Rel-8

· Strive for the minimum impact on the specification

· Consider further optimization if significant performance gain is observed and if the error case is reduced

References
[1] 3GPP, R1-105856, Ericsson, ST-Ericsson, “On A/N bundling for TDD,” Nov. 2010.
[2] 3GPP, R1-106339, Qualcomm Incorporated, “Remaining details of multi-bit A/N for TDD,” Nov. 2010.

[3] 3GPP, R1-106481, Samsung, “Discussion on channel selection for TDD,” Nov. 2010. Nov. 2010.
[4] 3GPP, R1-106495, CATT, CATR, CMCC, “Way forward on TDD ACK/NAK in Rel-10,” Nov. 2010.
[5] 3GPP, R1-106503, Nokia, NSN, “Proposals on TDD ACK/NAK feedback in Rel-10,” Nov. 2010.
[6] 3GPP, R1-106542, Huawei, HiSilicon, “LTE-A TDD ACK/NACK with channel selection,” Nov. 2010.
[7] 3GPP, R1-106509, Panasonic, “Finalization on mapping table for FDD/TDD,” Nov. 2010.

[8] 3GPP, R1-110368, LG Electronics, “Resource allocation for ACK/NACK mode b in TDD,” Jan. 2011.

[9] 3GPP, R1-110389, LG Electronics, “Details on mode b for TDD ACK/NACK feedback in Rel-10,” Jan. 2011.

[10] 3GPP, R1-110430, Nokia Siemens Networks, Nokia, “A/N feedback for TDD with PUCCH Format 1b with channel selection, mode b,” Jan. 2011.

[11] 3GPP, R1-110163, ZTE, “A/N for TDD with PUCCH Format 1b with channel selection,” Jan. 2011.

[12] 3GPP, R1-110080, Samsung, “Discussion on channel selection for TDD,” Jan. 2011.
Annex. Comments from Companies
Q1. Do companies have any comments, or concerns about limiting the channel selection to up to 2 CCs?
	Company
	Comment

	CATT
	We are fine with limiting to 2 CCs for channel selection.

	Samsung
	We support limiting channel selection for up to 2 CCs.

	Huawei
	No. We agree only 2 CCs are considered here.

	LGE
	We support the channel selection up to 2 CCs.

	ZTE
	Agree on 2 CC.

	Qualcomm
	Up to 2 CCs.

	NSN
	It is acceptable to limit the channel selection optimization in TDD to up to 2 CCs.

	CMCC
	Up to 2 CCs in Rel-10 is ok.

	Panasonic
	We agree to limit channel selection to 2CCs.

	Ericsson
	No, we agree to limiting to 2 CC

	Renesas
	Based on previous decision on time domain bundling in Ran1 #63, we agree to limit the discussions to up to 2 CCs for TDD.


Q2. How many mapping tables should Rel-10 UE support for TDD in addition to Rel-8 mapping table?

	Company
	Comment

	CATT
	We support 2 mapping tables. The Rel-8 mapping table is used for backward compatibility and only in single-carrier scenario. A new mapping table without overlapping ACK/NAK states can be used in both single-carrier and multi-carrier scenarios to optimize the ACK/NAK performance. For a Rel-10 UE in a Rel-10 network and configured with a single carrier, the eNB shall configure one of the mapping table to be used by the UE.

	Samsung
	Alt-1 is preferable as we expect the gains for 1 CC operation from a new mapping table over the Rel.8 mapping table to be marginal (an evaluation has not yet been made in RAN1).

	Huawei
	Alt1. Since Rel-10 UE is Rel-8 compatible, alt2 requires UE supports 3 mapping tables in total, which is not preferred.

	LGE
	We prefer Alt 1 which is a common mapping table for single carrier and multi-carrier.

	ZTE
	Alt1

	Qualcomm
	Alt 1, as it is not desirable to have Rel-10 UEs support 3 mapping tables

	NSN
	The preferred operation is as follows (according to Alt 1):

	CMCC
	Alt 2, otherwise, I’m wondering why we spend so much time on design new table for FDD instead of reusing Rel-8 table for TDD, 

	Panasonic
	We prefer Rel-8 mapping table is reused in single carrier-case and a new mapping table is used only in multi-carrier case. Since two mapping tables for single-carrier case may increase complexity and testing effort.

	Ericsson
	We think that the error case handling should be considered before agreeing on a mapping table. We further think that re-use of UL receivers should be considered when defining mapping tables.

	Renesas
	We prefer Alt 1.


Q3. When CA is not configured (single carrier case), which is applied to Rel-10 UE in a Rel-10 network, a new mapping table or Rel-8 TDD mapping table?

	Company
	Comment

	CATT
	We prefer the new mapping table in this case. Rel-8 table has multiple ACK/NAK states mapped to the same feedback information and selected channel. On the other hand, in order to ensure backward compatibility, the Rel-8 mapping table shall be the default if CA is not configured for the UE. The Rel-10 UE without CA configured shall only use the Rel-10 mapping table when configured by eNB.

	Samsung
	Alt 2 – please see above.

	Huawei
	Alt1: New mapping table: Rel-8 4-bit mapping table contains overlapping states and optimization for single carrier case could be considered in Rel-10. 

	LGE
	Alt 2.

	ZTE
	Alt1: new mapping table.

	Qualcomm
	Alt 2, as Samsung point out, the difference between Rel-8 and Rel-10 tables is expected to be marginal, and no evaluation has been performed yet.

	NSN
	Alt1: New mapping table - Higher-layer switch between Rel-8 and (nested) Rel-10 table

	CMCC
	Anyway, Rel-8 table should be supported by Rel-10 UE, Rel-10 table is optimized for Rel-10 UE, which table is used by the UE depend on the network version.

	Panasonic
	Alt2. Please refer to 2.1.

	Ericsson
	When CA is not configured, we see that the two Rel-8 ACK/NACK feedback modes are applicable, ACK/NACK bundling and ACK/NACK multiplexing. 

	Renesas
	For backward compatibility at least Rel-8 mapping table is supported for single carrier case. Based on that, we think the discussions on whether new mapping table would also be applicable are related to aspects such as PUCCH resource allocation for single carrier case and also the total number of mapping tables supported by a Rel-10 UE.


Q4. When CA is not configured, should the resource allocation scheme be the same as that for Rel-8, i.e., implicit resource allocation?

	Company
	Comment

	CATT
	We support implicit resource allocation in this case to reduce the PUCCH overhead. With the mapping table in R1-106503, the Rel-8 implicit resources can be used. It is also noted that for the single carrier case, it is difficult to use ARI to reduce the PUCCH overhead, since there are no redundant DCI fields for ARI. Without ARI, explicit resource allocation amounts to significant PUCCH overhead.

	Samsung
	Yes.

	Huawei
	Yes

	LGE
	Alt 1. Rel-8 implicit resource allocation is used by Rel-8 TDD mapping table.

	ZTE
	Yes, we prefer implicit resource allocation.

	Qualcomm
	Yes

	NSN
	Yes

	CMCC
	Yes, explicit resource pool is not applicable for this case.

	Panasonic
	Yes.

	Ericsson
	Yes

	Renesas
	As disused above, this is related to channel selection mapping table used for single CC case. If Rel-8 mapping table or the table suggested in R1-106503 is to be used, implicit resource allocation would be preferred.


Q5. When CA is configured and PDCCH corresponding to PDSCH only on PCell is received, I would like to ask companies to provide the exact resource allocation scheme assuming the table for which each company has preference.
	Company
	Comment

	CATT
	Implicit resource allocation can be used with mapping table in R1-106503. Same as the single carrier case, the explicit resources is not preferable for this case, because the efficiency of PUCCH resources is low and the PUCCH overhead is high without ARI.

	Samsung
	We support Alt-1.

	Huawei
	Alt-1: Implicit resource allocation

	LGE
	Alt. 1

For mode a, implicit resource allocation with PUCCH format 1a/1b is used when single PDSCH with V_DAI^DL=1 on PCell only. Otherwise, explicit resource allocation with ARI is used with mapping table of R1-106509. The detail can be found in R1-110389.
For mode b, implicit resource allocation is used for PCell-PDSCH and explicit resource allocation with ARI is used for SCell-PDSCH when cross-carrier scheduling is not configured. When PDSCHs are received on PCell only, implicit resource allocation is automatically maintained due to the mapping rule of “ACK-counter” without special handling. The detail can be found in R1-110368.

	ZTE
	Alt1. In this case, we also prefer UE generate the ACK/NACK response and obtain the PUCCH resources in the way defined in Rel-10 and using the mapping table defined in Rel-10

	Qualcomm
	Alt 1

	NSN
	Alt 1: Implicit resource allocation

	CMCC
	Alt 1, it is aligned with so called fallback.

	Panasonic
	Alt1.

	Ericsson
	Alt 1: implicit resource allocation

	Renesas
	Alt 1


Q6. When CA is configured and PDCCH corresponding to PDSCH on SCell is received, I would like to ask companies to provide the exact resource allocation scheme for both cases with and without CIF assuming the table for which each company has preference. I would also like to ask companies the necessity of ARI.

	Company
	Comment

	CATT
	For PUCCH format 1b with channel selection mode b, if PDSCH on SCell is received, then all resources are explicit, irrespective of cross carrier scheduling or not. The resource allocation scheme can be simplified with this approach. ARI shall be supported to control the amount of resource for mode b.

	Samsung
	We support Alt-1 with CIF, and support Alt-3 with ARI without CIF.

	Huawei
	With CIF- Alt1: Implicit resource allocation 

· Reuse the Rel-8/9 A/N resource allocation scheme for any PDSCH transmission 

· In case of 1 PDSCH on Pcell or Scell is received, the A/N resources corresponding to the PDSCH will be used for channel selection

· In case of no less than 2 PDSCHs are received on Pcell or Scell, including the PDSCH with detected downlink assignment missing, A/N resources corresponding to the first two PDSCHs of the serving cell will be used for channel selection

Without CIF- Alt3: Hybrid resource allocation

· For Pcell, reuse the Rel-8/9 A/N resource allocation scheme,

· In case of 1 PDSCH is received, the A/N resources corresponding to the PDSCH will be used for channel selection

· In case of no less than 2 PDSCHs are received, including the PDSCH with detected downlink assignment missing, A/N resources corresponding to the first two PDSCHs will be used for channel selection

· For Scell, a pair of A/N resources used for channel selection is explicitly indicated by ARI.

	LGE
	As for mode a,

· Alt 2: Both with CIF and without CIF, explicit resource allocation with ARI using mapping table of R1-106509 is used (eg. See the detail in R1-110389).

As for mode b as seen in R1-110368,

· PUCCH resources for PCC,

· if no SPS PDSCH exists: implicit PUCCHs derived from PDCCHs with 
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· if SPS PDSCH exists: SPS PUCCH and implicit PUCCH derived from PDCCH with 
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· PUCCH resources for SCC (assuming the mapping table is adopted as R1-106509,

· cross-carrier scheduling: implicit PUCCH derived from PDCCHs with 
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no cross-carrier scheduling: two explicit PUCCHs with ARI as two resources

	ZTE
	In principle, 
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With CIF: Alt1, reuse Rel-8/9 implicit resource allocation (more details can be seen in R1-110163)

Without CIF: Alt3, reuse Rel-8/9 implicit resource allocation for PCC and ARI explicitly indicate resource for SCC.

	Qualcomm
	For the case with CIF, implicit resource allocation (Alt 1); for the case without CIF, hybrid (Alt 3), where A/N resource for PCC is implicit and A/N resource for SCC is explicit.

	NSN


	With CIF : Alt 1: Implicit resource allocation

Without CIF: Alt 1: Explicit resource allocation

We see ARI as a beneficial feature for channel selection.

	CMCC
	Both CIF and without CIF cases, decision on implicit resource and explicit resource need to have a joint consideration of SORTD.

	Panasonic
	Alt.1 with CIF, Alt.3 without CIF.

	Ericsson
	We see ARI as beneficial for channel selection, and thinks that the error case handling should be considered before agreeing on resource allocation

	Renesas
	


Q7. Taking into account the above aspects, which mapping table do companies prefer as new mapping table?

	Company
	Comment

	CATT
	We support the mapping table in R1-106503.

	Samsung
	If commonality between FDD and TDD is preferred so that a single mapping table is introduced in Rel.10, the mapping table in R1-106509 is the default choice. If using the Rel.8 mapping table for 1 CC operation is abandoned in Rel.10, the mapping table in R1-106503 can be considered.

	Huawei
	We slightly prefer to use R1-106503 for Rel-10 TDD.

	LGE
	FDD mapping table in R1-106509 is supported for TDD as well.

	ZTE
	We prefer R1-106503

	Qualcomm
	We prefer R1-106509 to maintain the commonality between FDD & TDD.

	NSN
	We prefer the nested table in R1-106503: 

• Maximal support for implicit resource allocation

• Robustness during time uncertainity of RRC-configuration 

• Support for 1-CC operation

• Verified performance

	CMCC
	R1-106503

	Panasonic
	We prefer the table in R1-106509 for Rel-10 TDD to keep commonality for FDD/TDD. But if performance improvement from Rel-8 for single carrier case is considered to be more important, the table in R1-106503 for Rel-10 TDD is acceptable.

	Ericsson
	We think that the error case handling should be considered and agreed before deciding on mapping table

	Renesas
	We think this question is related to the discussions on 2.1, 2.2, and 2.3. In our view if the new mapping table is also supported for single-CC case, the PUCCH resource allocation scheme needs to be clarified for the mapping table suggested in R1-106509.


Q8. Proposal in R1-106481 seems no problem from the viewpoint of performance. Although the performances of other proposals had not been investigated by December 3, I would like to ask companies to provide their views or analysis on the performance of these proposals.

	Company
	Comment

	CATT
	Several aspects may impact the design of mode b, including error case handling, eNB implementation, UL control performance, DL throughput. Our view is that channel selection mode b is only applied to UEs with UL Tx power limitation, i.e. a relatively small percentage of UEs in the system. Hence, our design is more targeted for error case handling, simple eNB implementation, and UL control performance.

	Samsung
	We submitted our evaluation results on the performance of the proposal in R1-106481 which show this has about 7% gain for both cell average and cell edge throughput compared to reporting single bundled bit for each cell.

	Huawei
	Error case handling, DAI design, PUCCH overhead and the standard effort related to the proposals shall all be analyzed. In the following table, we provide the comparison of the error cases associated with each proposal. The probability of occurrence for the error case in proposal R1-105856, R1-106495 and R1-106542 is quite small. The comments on the other aspects are included in other sections.
Error case analysis
R1-105856
Error case of overlapping states for the two additional bits in UL/DL configuration 5, where m ACKs+ 4DTXs and (m+4) ACKs share the same state.
R1-106339
Error case of  DTX->ACK caused by missing last PDCCH on each CC.
R1-106481
Error case of ACK<-> NACK/DTX in state 2 and/or state 3 for M=4 (table 2, 2-1, 2-2). UL/DL configuration 5 is not considered.
R1-106495
Error case of overlapping states for the two additional bits in UL/DL configuration 5, where n subframes and (n+4) subframes share the same state.
R1-106542
Error case of overlapping states for the bundled number of ACKs in UL/DL configuration 2, 4 and 5, where m ACKs+3DTXs and (m+3) ACKs share the same state.


	LGE
	The detail of mode b in R1-110389 is proposed. 

The principle of “contiguous-ACK” in R1-106481 seems to be the best choice in terms of DL throughput. However, due to overlapping states with M=4 in R1-106481, we modified it as seen in R1-110389 in order that “A,D,D,D” and “A,A,A,A” share the same states. With this, while the probability of occurrence for overlapping is quite low, it can have better DL throughput.

	ZTE
	The DAI design in R1-106495 is different from Rel-8/9. The solution in R1-105856 may need additional PUCCH resources. And from the throughput performance point of view, solution in R1-106481 may have some advantage over others because of less unnecessary retransmission, which is also confirmed by our simulation as shown in Annex-A of R1-110163. From our point of view, standard efforts are needed for all options. So performance should be an important factor in selecting the time domain bundling schemes. Therefore, we slightly prefer R1-106481.

	Qualcomm
	As indicated in our contribution R1-106339, we believe this can be handled by implementation, and new standardized mechannism is not necessary.

	NSN
	Performance analysis is provided in R1-110430

	CMCC
	System scheduling should also be considered when discussing performance.

	Panasonic
	

	Ericsson


	We think that there is a tradeoff between uplink and downlink performance. From a downlink performance point of view, the proposal in R1-106481 is expected to be better than other proposals, but uplink performance is not clear as compared to other proposals. We also prefer to avoid so-called overlapping states.

	Renesas
	We prefer reuse of Rel-8 DAI design to minimize the standardization effort. Regarding the detailed design on the mapping between ACK/NACK/DTX combinations to the feedback states, our view is that the proposal in R1-106542 can be considered as baseline, since it is direct extension of Rel-8 design. Further optimization on the mapping could be considered if significant performance gain is observed.


Q9. Do companies consider that a new standardized mechanism in addition to what’s supported in Rel-8 is necessary to handle the error case?

	Company
	Comment

	CATT
	Yes. For ACK/NAK bundling in Rel-8, the error case is handled by using the resource corresponding to the last detected PDCCH. Using Rel-8 error case handling mechanism for carrier aggregation leads to an excessive amount of resources.

	Samsung
	Yes.

	Huawei
	Alt2: No: It is enough to reuse the ACK/NACK bundling scheme used in Rel-8 for ACK/NAK transmission together with CQI or positive SR.

	LGE
	Yes for enhanced DL throughput

	ZTE
	Alt1, if the time domain bundling scheme is considered as a new standardized mechanism.

	Qualcomm
	No.

	NSN
	Alt 2: No. We prefer to apply Rel-8 principle in “bundle” domain

	CMCC
	We should obey an uniform design principle although some special case should be considered, e.g., in case of collision with positive SR.

	Panasonic
	

	Ericsson
	

	Renesas
	See our view under question 3.1


Q10. If companies consider a new standardized mechanism is necessary, should DAI definition in Rel-10 be the same as that for Rel-8?

	Company
	Comment

	CATT
	Not necessary. Since DAI is introduced to eliminate the error cases, the definition of DAI can be different with different ACK/NAK transmission methods.

	Samsung
	[Samsung] Yes.

	Huawei
	Alt1: Yes: Besides less standard effort, reusing R-8/9 DAI design can avoid the ambiguity during RRC-signaling reconfiguration between carrier aggregation and non-carrier aggregation.

	LGE
	Alt 1. That is, pure ACK-counter per CC as in Rel-8 is preferred.

	ZTE
	Alt1: yes, same as Rel-8 is preferred.

	Qualcomm
	

	NSN
	Alt 1: Yes (with appropriate modifications)

· 2-bit DAI is an accumulative number of PDCCH(s) with assigned PDSCH transmission(s) and PDCCH indicating downlink SPS release (as in Rel-8)

· Common DAI for all subframes and CCs  

· UE utilizes (implicit) PUCCH resource corresponding to last received PDCCH of the bundle 

Another option is to have DAI counter per CC

	CMCC
	DAI is introduced for error case handling, not for anything else, we see no strong reason for keep the same understanding. Just as the TPC in SCell’s PDCCH used for ARI.

	Panasonic
	

	Ericsson
	We prefer to leave the DAI the same, and note that its use may also be coupled to the ACK/NACK feedback on PUSCH design and resource use, just as in Rel-8 ACK/NACK multiplexing.

	Renesas
	As stated under question 3.1, we prefer reuse of Rel-8 design.


Q11. If there are any other concerns about error case handling, I would like to ask companies to provide any comments.

	Company
	Comment

	CATT
	Specification shall keep the error case to the minimum.

	Samsung
	The one overlapping state resulting (only for M=4) from feeding back two bits per CC to indicate the number of contiguous ACKs can be  avoided by a trivial scheduling restriction. Alternatively, other remedies can be considered such as greatly reducing the probability of occurrence by modifying the definition of contiguous ACK-counter or by using more HARQ-ACK channels (as described in R1-110080).

	Huawei
	Standard effort should be minimized. The PUCCH overhead required for each scheme also needs to be considered. 

	LGE
	The solution in R1-110389 reduces the probability of occurrence in overlapping state. There is no concern on error case handling with this proposal.

	ZTE
	

	Qualcomm
	

	NSN
	Last grant failure problem is limited to the last bundle with multiple grants (probability is fairly small)

· With proposed mapping table, eNB can solve at least 50% of the DTX(ACK problems related to failure of last PDCCH

· Otherwise ”last grant failure” problem can be seen as an eNB implementation issue: it is up-to eNB to manage scheduling of multiple grants on the last bundle and to manage PDCCH quality

	CMCC
	No network scheduling restriction is the most basic principle in all the design, otherwise, it will make future standardization more complicated and more difficult.

	Panasonic
	

	Ericsson
	

	Renesas
	


Q12. Taking into account the above aspects, I would like to ask companies to provide acceptable proposal(s)?

	Company
	Comment

	CATT
	Proposal in R1-106495 is preferable.

	Samsung
	We prefer feeding back two bits per CC to indicate the number of contiguous ACKs (R1-106481).

	Huawei
	Proposal in R1-106542 is preferred, i.e. reuse the ACK/NACK bundling scheme used in Rel-8 for ACK/NAK transmission together with CQI or positive SR. 

	LGE
	The proposal in R1-110389 is preferred.

	ZTE
	Our detailed views and proposals are in R1-110163

	Qualcomm
	No standardized solution

	NSN
	R1-110430 is preferred

	CMCC
	Harmonization of proposals on error case handling, resource allocation, and mapping table. We are more than happy to see mode b standardized in the Rel-10, however, we don’t hope to see any solutions at the risk of giving a bad paradigm for future design, e.g., network scheduling restriction, or just leave to implementation, which maybe a blind spot from operators’ perspective. We would like ask all the companies devoting much effort on this issue can be more positive.

	Panasonic
	

	Ericsson
	

	Renesas
	As stated under question 3.1, our suggestion is that proposal in R1-106542 may be considered as the baseline for further discussions.
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