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1 Introduction
The HARQ-ACK transmission for TDD inter-band carrier aggregation with different UL-DL configurations on different bands is discussed in RAN1#69 meeting. Both PUCCH format 1b with channel selection and PUCCH format 3 are discussed. There is some remaining issues regarding to PUCCH format 1b with channel selection. Email discussion on format 1b are considered and companies are encouraged to take into account the observations from RAN1#69.
2 Questions
The following 5 questions are distributed.
	STEP 1
(1) Which mapping tables are used for PUCCH format 1b with channel selection for HARQ-ACK transmission for inter-band TDD with different UL/DL configurations?

Using Rel-10 mapping tables is a good start point for discussion. Can we agree on use Rel-10 mapping tables.

Discussion/Company comments:

(2) Associated reference timing configuration to determine K, which is defined in Table 10.1-1 in TS36.213 intended for the UE and for which ACK/NACK response shall be provided

Can we agree that the set of DL subframes (denoted as Kc) on serving cell c associated with UL subframe n shall include the DL subframes n-k where k ∈K and K is determined according to the reference timing configuration?
Discussion/Company comments:

STEP 2
(3) How to select mapping table for different DL cases for HARQ-ACK transmission on PUCCH

Is that agreeable the UE shall use the Rel-10 mapping table with M = max{Mp, Ms}, where Mp is the number of elements in set Kc for the primary cell and Ms is the number of elements in set Kc for the secondary cell.
Discussion/Company comments:

(4) How to determine the HARQ-ACK bits for HARQ-ACK transmission on PUCCH

That is to say, how to select the state for the undefined HARQ-ACK bits? 

In R1-122966, it is proposed that the UE shall set DTX for {HARQ-ACK(min{Mp, Ms}), …, HARQ-ACK(M-1)} for the serving cell with the smaller Mc value.
Discussion/Company comments:
STEP 3

(5) How to deal with HARQ-ACK transmission on PUSCH?

Discussion/Company comments:




Since the questions in step 2 and 3 are related to the outcome of step 1, the email discussion on the above 5 questions are separated into step 1, 2 and 3. During the email discussion, 13 companies have contributed to the discussion as attached in Annex 1.

Based on the comments and observations from multiple companies, the proposals and open issues are presented as follows,

2.1 Proposals

For which DL subframes on serving cell c should be included, the followings are agreeable for all.

Proposal 1:The set of DL subframes (denoted as Kc) on serving cell c associated with UL subframe n shall at least include the DL subframes n-k where k ∈K and K is determined according to the reference timing configuration.
2.2 Open issues with different options
Open issues 1: how to determin the HARQ-ACK transmission on PUCCH?
Observation from RAN1#69 is that several companies are concerned with possible performance loss of the max bundling window approach and there could be cases of combination where there is no A/N in one of the cells.
· Alt-1: The UE shall use the Rel-10 mapping table with M = max{Mp, Ms}, where Mp is the number of elements in set Kc for the primary cell and Ms is the number of elements in set Kc for the secondary cell.
· Alt 1-1: The UE shall set DTX for {HARQ-ACK(min{Mp, Ms}), …, HARQ-ACK(M-1)} for the serving cell with the smaller Mc value
· Alt 1-2: The UE adopts other predefined mapping state toavoid the overlapping states.

· Alt-2: unnecessary bundling operation should be avoided, e.g., 
· separately use time-domain bundling methods for each CC.
Open issue 2:How to deal with HARQ-ACK transmission on PUSCH?
One proposal isproposed in the email discussion. Copying comments from Ericsson/ST-Ericsson. 

In case the UE is configured with PUCCH format 1b with channel selection and is transmitting on a PUSCH that is not adjusted based on an UL grant, the UE follows the procedure on how many HARQ-ACK to generate according to the PUCCH design. This is the same principle that is used in Rel-10 as well, i.e. the PUSCH design follows the PUCCH design.
In case the PUSCH transmission adjusted based on an UL grant and WDAI = 1 or 2, the UE follows the procedure for PUCCH format 3 on PUSCH with adjusted UL grant. The UE should in this case then follow the agreements that were made during RAN1 #69 for PUCCH format 3. This follows the same principle as the Rel-10 design. 
In case the PUSCH transmission is adjusted based on an UL grant and WDAI = 3 or 4, the UE either selects M=3 or M=4 channel selection table based on if WDAI=3 or WDAI=4. This follows the same design principle as in Rel-10 design. Similar to the PUCCH format 3 design the UE only generate min(W_DAI, M_c) number of HARQ-ACK bits per CC.
Annex 1 Conclusions from previous RAN1 meetings
In RAN1#66
· No new TDD UL/DL configurations will be considered in this WI.

· If Support of different TDD UL-DL configurations on different bands is specified, the UEs will be informed of the actual UL/DL configuration of each aggregated CC. 

· Note that depending on how the Rel-10 signalling is modified, it should be ensured that CCs in the same band have the same configuration. 

In RAN1#66bis
· Support the inter-band CA of TDD Carriers with different configurations in Rel-11.

Observed benefits of supporting inter-band CA of TDD CCs with different configurations

· Legacy system co-existence

· Hetnet support, aggregation of traffic-dependent carriers

· Flexible configuration: more UL subframe in lower band for better coverage, and more DL subframes in higher band

· Higher peak rate
In RAN1#67
· The number of supported bands
· keep the number of supported bands agnostic to RAN1 

· Strive for common solution for different numbers of UL-DL configurations

· Focus on 2 configuration case

· PHICH is transmitted on the cell carrying the UL grant.
· RAN1 solution should support both full-duplex and half-duplex.
· Strive for a common solution for both full-duplex and half-duplex

· The scheduling timing for Rel-11 inter-band CA for supporting different TDD UL-DL configuration is proposed as follows,
· For non cross-carrier scheduling, the same Rel8/9/10 scheduling timing should be used.
· For the mapping rule of DL Grant and PDSCH transmission (downlink)
· DL Grant and PDSCH are in the same TTI.
· For the mapping rule of UL Grant and PUSCH transmission (uplink)
· Same scheduling timing rule in Rel8/9/10 should be used.
· For cross-carrier scheduling, if cross-carrier scheduling is supported 

· For the mapping rule of DL Grant and PDSCH transmission (downlink)
· DL Grant and PDSCH are in the same TTI.
· Multi-TTI/cross-subframe scheduling is FFS.
· For the mapping rule of UL Grant and PUSCH transmission (uplink) FFS
In RAN1#68
· For PUCCH transmission, PUCCH on PCell-only.

·  No new HARQ-ACK timing. 
· Here “no new HARQ-ACK timing” means no new HARQ-ACK timing table beyond those already defined in Rel-8/9/10. 
· FFS if exception is needed for the case of aggregating the 10ms RTT and other RTTs for cross-scheduling in uplink.
· FFS on the application of H-ARQ-ACK timing of one TDD UL-DL configuration to an SCell with a different TDD UL-DL configuration.
· Support cross-carrier scheduling for UE with different UL-DL configurations between aggregated TDD cells:

· For the case of DL, PDCCH on a serving cell c in subframe n can schedule PDSCH on other serving cell(s) in subframe n
· FFS support of other type of cross-carrier scheduling in Rel-11
· HARQ-ACK timing of PCell PDSCH, the scheduling timing of PCell PUSCH, the HARQ timing of PCell PUSCH should follow the PCell timing.
· PCell timing is the same as Rel-8/9/10.

· The PDSCH HARQ timing on SCell shall

· follow the PCell SIB1 configuration if the set of DL subframes indicated by the SCell SIB1 configuration is a subset of the DL subframes indicated by the PCell SIB1 configuration

· FFS if the set of DL subframes indicated by the SCell SIB1 configuration is NOT a subset of the DL subframes indicated by the PCell SIB1 configuration

· The PUSCH HARQ/scheduling timing on SCell shall

· For the full duplex case, follow the SCell SIB1 configuration in case of self scheduling

· Working assumption is that for half-duplex case, follow SCell SIB1 configuration in case of self scheduling.  To be confirmed by next meeting.

· follow the scheduling cell SIB1 configuration in case of cross carrier scheduling if the set of UL subframes indicated by the scheduled cell SIB1 configuration is a subset of the UL subframes indicated by the scheduling cell SIB1 configuration and if the PUSCH RTT of the scheduling cell SIB1 configuration is 10ms

· FFS in case of cross carrier scheduling if the set of UL subframes indicated by the scheduled cell SIB1 configuration is NOT a subset of the UL subframes indicated by the scheduling cell SIB1 configuration or if the PUSCH RTT of the scheduling cell SIB1 configuration is NOT 10ms

· For uplink cross-carrier scheduling, the cases that are supported in Rel-11 are:

· At least for the case where the set of UL subframes indicated by the scheduled cell SIB1 configuration is a subset of the UL subframes indicated by the scheduling cell SIB1 configuration and if the PUSCH RTT of the scheduling cell SIB1 configuration is 10ms

· Other cases are FFS
In RAN1#68bis
On PDSCH timing  for the case where  SCell(s) downlink subframes is a superset of PCell (namely case B)
· In case of self scheduling
· For full-duplex case, agreement is that SCell PDSCH HARQ timing should follow the SCell SIB1 HARQ timing.
· For half-duplex case, working assumption is to follow SCell SIB1 HARQ timing

· Can be revisited after discussion of other DL and UL cases

· FFS which alternative to choose for half-duplex case, in case of self scheduling,  

· Alt 1: the transmission direction of all subframes follow Pcell SIB1 configuration

· Alt 2: the transmission direction is determined by eNB
· In case of cross-carrier scheduling

· Alt 1: Follow P-Cell timing

Benefit: re-use R10 design for A/N transmission, no additional specification effort is needed

· Alt 2: Follow S-Cell timing

Benefit: able to use all DL subframes in SCell 
Continue discussion. Revisit after the cross-subframe scheduling discussion.

On PDSCH timing for the case where the set of SCell(s) downlink subframe is neither a subset nor a superset of PCell (namely case C)

· In case of self-carrier scheduling, 

· For full duplex case, the timing table in alternative 1 is agreed.

· For half duplex case, working assumption is the timing table in alternative 1

· In case where configuration 5 timing is used as a reference, it is agreed that the number of CCs that can be aggregated by a UE is limited to 2 CCs.

· FFS which alternative to choose for half-duplex case, in case of self scheduling,  

· Alt 1: the transmission direction of all subframes follow PCell SIB1 configuration
· Alt 2: the transmission direction is determined by eNB

·  In case of cross-carrier scheduling, working assumption is that no restriction on the combinations of TDD UL-DL configurations on different bands

· Can be revisit if any problems occurs until RAN1#69

· Alternative 1: 
	PDSCH HARQ timing on SCell follows TDD UL-DL configuration # 
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	Notes: The number in the grid is the reference UL-DL configuration which SCell PDSCH HARQ timing follows.
	Case A
	Case B
	Case C
	


For PUSCH timing
Conclusion: continue discussion; take into account UE procedure considerations if PHICH is not available. 

 
Agreement: 

Confirm the working assumption from RAN1#68: for half-duplex case, follow SCell SIB1 configuration in case of self scheduling.  
In RAN1#69
Conclusion:

· Unless a different consensus proposal is made before this Friday, working assumption is Cross-subframe scheduling is not supported in Rel-11

Conclusion:
· For cross-carrier scheduling case

· Confirm the working assumption that no restriction on the combinations of TDD UL-DL configurations on different bands.
Conclusion:
· For TDD inter-band carrier aggregation with different UL-DL configurations on different bands, a UE can be configured with PUCCH format 3 or PUCCH format 1b with channel selection for HARQ-ACK transmission. 

· At least for self-scheduling case, for a UE configured with PUCCH format 3 for HARQ-ACK transmission, the HARQ-ACK transmission shall follow the Rel-10 design except the following:
· The set of DL subframes (denoted as Kc) on serving cell c associated with UL subframe n shall include the DL subframes n-k where k ∈K and K is determined according to the timing reference configuration of serving cell c
· For HARQ-ACK transmission in an UL subframe n and on PUCCH or on PUSCH not adjusted by an UL grant, Bc^{DL} = Mc where Mc is the number of elements in set Kc 
· For HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant, Bc^{DL} = min(W_{DAI}^{UL}, Mc) if the timing reference configuration is #{1, 2, 3, 4, 6} 

· For HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant, FFS for the value of Bc^{DL} if the TDD UL-DL configuration which the timing reference configuration is #5

· FFS if the timing reference configuration is #0, for HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant
· Timing reference configuration is the TDD UL-DL configuration which the PDSCH HARQ timing on serving cell c follows. 

· FFS the treatment of format 3for cross-carrier scheduling case

Annex 2 Detailed email discussion inputs from multiple companies
Table A-1 questions and inputs for email discussion

	STEP 1
(1) Which mapping tables are used for PUCCH format 1b with channel selection for HARQ-ACK transmission for inter-band TDD with different UL/DL configurations?

Using Rel-10 mapping tables is a good start point for discussion. Can we agree on use Rel-10 mapping tables.

Discussion/Company comments:

[Panasonic] “Using Rel-10 mapping tables” can be interpreted at least two ways. 

First interpretation is to separately use Table 10.1.3.2-3 and the time-domain bundling tables. 

Second interpretation is to use Table 10.1.3.2-5 for M=3 and Table 10.1.3.2-6 for M=4 in TS36.213 (Note that these are combined tables of Table 10.1.3.2-3 and the time-domain bundling table for respective M under the condition that M is the same value between PCell and SCell).

We are ok with the first interpretation. If it means the second interpretation, our position is to study further because of possible performance loss as pointed out online; i.e. for M=2 on PCell with combination of M=4 on SCell, unnecessary time-domain bundling (for M=4) is adopted for A/N on PCell with M = max{Mp, Ms} scheme in R1-122966.

In case of the first interpretation, RAN1 can further discuss other HARQ-ACK determination schemes. Example scheme would be to adopt time-domain bundling with appropriate M on each CC; e.g. for M=2 on PCell and M=4 on SCell, no time-domain bundling is adopted on PCell and time-domain bundling for M=4 is adopted on SCell.

[Panasonic] We understand this question allows both interpretations. How to use Release 10 table is addressed in question (3) and (4), then our reply is "yes".

[ZTE]: Our view is pretty much similar to Panasonic’s. Avoidance of unnecessary bundling operation is desired from performance point of view, so we also support the first interpretation for “using Rel-10 mapping table”. Supposing PUCCH format 1b with channel selection can be configured for HARQ-ACK feedback for any UL-DL configuration combination, to avoid the unnecessary bundling as much as possible, the number of combinations that require separate handling is given in below table and details can be found in attached excel file. Trade off analysis is necessary to draw the conclusion on how to use the Rel-10 mapping table, i.e. the questions in step 2.
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In addition, as we pointed out in the last meeting, there could be cases of combination where there is no A/N in one of the cells. We highlighted such cases in the above attached file. Our considerations on those cases are given below: 

a) there is no A/N on SCell

· using the Rel-10 mapping table with M=Mp and setting the state of SCell with DTX.
b) there is no A/N on PCell.
· Alt 1: using the Rel-10 mapping table with M=Ms and set the state of PCell with DTX

· Alt 2: using PUCCH format 1a/1b

For a), there is no issue at all if Rel-10 mapping table with M=Mp is used. But for b), additional 1/2 A/N resources are required for HARQ-ACK feedback if we go for Alt 1, and it can be also observed that the UE would not transmit anything if the HARQ-ACK is NACK for SCell in this case since PCell is always DTX, which is not desirable in our view. 

While for Alt 2, only one additional PUCCH resource is required. And we do not see difference between bundling operation needed for Alt 1 and Alt 2, so the system performance would be same for both alternatives. 

Therefore Alt 2 is preferred from our point of view for b).
[HW, Hisi] Two sets of PUCCH mapping table (Rel-8, Rel-10) have been standardized for PUCCH format 1b with channel selection, where Rel-8 mapping table is not applied to the case of multiple cells. At this stage, it is unnecessary to introduce any new mapping table, considering the time constraint and the complexity of specification.

Therefore, for inter-band TDD CA with different configurations, we propose to use Rel-10 mapping table. More details to reuse the Rel-10 mapping table for inter-band TDD CA can be further considered under question (3).

[Ericsson, ST-Ericsson] Considering the work needed to construct new mapping tables we do not see it feasible that this can be done within the Rel-11 timeframe. Consequently we see that we should therefore reuse the existing Rel-10 mapping tables. 

[LG] we share similar view with Panasonic and ZTE. 

Even though Rel-10 mapping table is reused for PUCCH format 1b with channel selection for inter-band TDD CA, unnecessary bundling operation should be avoided by keeping actual (different) M value for each cell, from both A/N design and performance perspective.

In other words, A/N state for a cell is to be determined from the mapping table based on actual M value of the cell (that means, A/N states for two cells are to be extracted from different mapping tables based on different M values), rather than reusing a Rel-10 mapping table as it is.

Details on reusing Rel-10 mapping table (e.g. combining per cell A/N states from different mapping tables based on different M values) would be considered under STEP 2/ 3.

[Samsung]: It is desired to avoid any new mapping table in the rather late stage of Rel-11; hence we propose to reuse Rel-10 mapping tables. Details can be resolved in other questions. 
[New Postcom] We agree with the first interpretation from Panasonic. 

Although it is not feasible to design new mapping tables within the Rel-11 timeline and we agree to reuse Rel-10 mapping table for PUCCH format 1b with channel selection in inter-band TDD CA, considering the performance loss, it should avoid unnecessary bundling and separate handling is required for different M value of each cell. 

[Qualcomm]: The existing Rel-10 mapping tables should be reused.
[Pantech]: We agree with avoiding unnecessary bundling due to different bundling window size and also, we should reuse the Rel-10 mapping table for channel selection in inter-band TDD CA. We think it can be designed without unnecessary bundling together with reusing Rel-10 mapping table. However, if there are various ways on handling of different bundling window size per cell, the principle with maximum bundling size among cells as proposed Ericsson and CATT is also ok with us just for the simple way.

[Intel] We prefer to reuse the Rel-10 mapping tables considering the limited Rel-11 timeframe. From a throughput point of view, we agree that unnecessary bundling operation should be avoided to increase the cell throughput in downlink. This motivation should be considered while discussing the details of how to use the Rel-10 mapping tables. 

[Renesas] We agree with Panasonic that it needs to be clarified that “use Rel-10 mapping tables” includes the possibility of using current Table 10.1.3.2-3 in 36.213. 

Table 10.1.3.2-5 and Table 10.1.3.2-6 is based on the agreement in RAN1 #64 on time bundling for M=3 and M=4, i.e., 

[image: image2.emf]HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2)  Mapped state

ACK, ACK, ACK ACK, ACK

ACK, ACK, NACK/DTX NACK/DTX, ACK

ACK, NACK/DTX, any ACK, NACK/DTX

NACK/DTX, any, any  NACK/DTX, NACK/DTX


And

[image: image3.emf]HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)  

Mapped state

‘

D, any, any, any’ or no DL assignment is received. D, D

‘

A, D, D, D’ A, N

‘

A, A, N/D, any’ N, A

‘

A, A, A, N/D’ A, A

‘

A, A, A, A’ A, N

‘

N, any, any, any’ or ‘A, D/N, any, any except for A, D, D, D’ N, N


For Rel-11 inter-band TDD, it is possible to reuse above tables (i.e., current Table 10.1.3.2-3 and the two tables as agreed in RAN1 #64 for Rel-10). 

[RIM] The channel selection mapping tables in Rel-10 specs should be reused. We share other companies’ concerns on performance loss due to excessive bundling and feel this should be addressed in the design.

[NNSN] We share Panasonic’s concern that there could be different interpretations about “re-using Rel-10 mapping table”, and the answer to this question therefore has some impacts on decision between common bundle window size for all cells and separate bundle window size for each cell. We think further evaluation is needed on the trade-off between the performance loss and specification efforts.
(2) Associated reference timing configuration to determine K, which is defined in Table 10.1-1 in TS36.213 intended for the UE and for which ACK/NACK response shall be provided

Can we agree that the set of DL subframes (denoted as Kc) on serving cell c associated with UL subframe n shall include the DL subframes n-k where k ∈K and K is determined according to the reference timing configuration?
Discussion/Company comments:

[Panasonic] Agreed.

[ZTE]: Agreed
[HW, Hisi] In our understanding, it is reasonable to determine the value of k according to the reference timing configuration.
[Ericsson, ST-Ericsson] Agree

[LG] agreed

[Samsung]: Agree. We support this definition of Kc to align with that already agreed for PUCCH format 3. 

[New Postcom] Agreed. 
[Qualcomm]: Agree.
[Pantech] Agree.
[Intel] Agree. 
[Renesas] Agree.

[RIM] We share HW’s view to determine the value according to the reference configuration.

[NNSN] We agree with the above proposal, given the recent clarification from Xiaodong that “The set of DL subframes (denoted as Kc) on serving cell c associated with UL subframe n shall at least include the DL subframes n-k where k ∈K and K is determined according to the reference timing configuration.”
STEP 2
(3) How to select mapping table for different DL cases for HARQ-ACK transmission on PUCCH

Is that agreeable the UE shall use the Rel-10 mapping table with M = max{Mp, Ms}, where Mp is the number of elements in set Kc for the primary cell and Ms is the number of elements in set Kc for the secondary cell.
Discussion/Company comments:

[Ericsson, ST-Ericsson] Our preference is according to the WF R1-122966, this due it simplicity and that it also generic so there is no need to handle different configuration of carriers in different ways.

(4) How to determine the HARQ-ACK bits for HARQ-ACK transmission on PUCCH

That is to say, how to select the state for the undefined HARQ-ACK bits? 

In R1-122966, it is proposed that the UE shall set DTX for {HARQ-ACK(min{Mp, Ms}), …, HARQ-ACK(M-1)} for the serving cell with the smaller Mc value.
Discussion/Company comments:

[Ericsson, ST-Ericsson] Our preference is according to the WF R1-122966, i.e. according to the above suggestion. For example using the ACK state instead will not make it possible to perform PUCCH format 1a fallback on PCell only, which we see as important tool that should not be removed by Rel-11. 
STEP 3
(5) How to deal with HARQ-ACK transmission on PUSCH?

Discussion/Company comments:

[Ericsson, ST-Ericsson] The basic principle for the PUSCH design should to reuse as much as possible of the Rel-10 design. 
In case the UE is configured with PUCCH format 1b with channel selection and is transmitting on a PUSCH that is not adjusted based on an UL grant, the UE follows the procedure on how many HARQ-ACK to generate according to the PUCCH design, i.e. what is defined in Q3. This is the same principle that is used in Rel-10 as well, i.e. the PUSCH design follows the PUCCH design.

In case the PUSCH transmission adjusted based on an UL grant and WDAI = 1 or 2, the UE follows the procedure for PUCCH format 3 on PUSCH with adjusted UL grant. The UE should in this case then follow the agreements that were made during RAN1 #69 for PUCCH format 3. This follows the same principle as the Rel-10 design. 

In case the PUSCH transmission is adjusted based on an UL grant and WDAI = 3 or 4, the UE either selects M=3 or M=4 channel selection table based on if WDAI=3 or WDAI=4. This follows the same design principle as in Rel-10 design. Similar to the PUCCH format 3 design the UE only generate min(W_DAI, M_c) number of HARQ-ACK bits per CC.
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						Scell		3		0		option 2: (Mp,Ms) = (1,3)								Scell		0										Scell		0

				UL#3		Pcell		0		0		FFS						UL#4		Pcell		1		TDD M=1

						Scell		2		0										Scell		0

				UL#4		Pcell		1		1		option 1: M=max(Mp,Ms) =2						UL#7		Pcell		1		option 1: M=max(Mp,Ms) =4

						Scell		2		0		option 2: (Mp,Ms) = (1,2)								Scell		4		option 2: (Mp,Ms) = (1,4)

		（0，4）		UL#2		Pcell		1		1		option 1: M=max(Mp,Ms) =4						UL#8		Pcell		1		TDD M=1

						Scell		0		4		option 2: (Mp,Ms) = (1,4)								Scell		0

				UL#3		Pcell		0		0		FFS				(6,3)		UL#2		Pcell		1		option 1: M=max(Mp,Ms) =3

						Scell		0		4										Scell		3		option 2: (Mp,Ms) = (1,3)

				UL#4		Pcell		1		1		TDD M=1						UL#3		Pcell		1		option 1: M=max(Mp,Ms) =2

						Scell		0		0										Scell		2		option 2: (Mp,Ms) = (1,2)

		（0，6）		UL#2		Pcell		1		1		TDD M=1						UL#4		Pcell		1		option 1: M=max(Mp,Ms) =2

						Scell		1		1										Scell		2		option 2: (Mp,Ms) = (1,2)

				UL#3		Pcell		0		0		FFS						UL#7		Pcell		1		TDD M=1

						Scell		1		1										Scell		0

				UL#4		Pcell		1		1		TDD M=1						UL#8		Pcell		1		TDD M=1

						Scell		1		0										Scell		0

																(6,4)		UL#2		Pcell		1		option 1: M=max(Mp,Ms) =4

																				Scell		4		option 2: (Mp,Ms) = (1,4)

																		UL#3		Pcell		1		option 1: M=max(Mp,Ms) =4

																				Scell		4		option 2: (Mp,Ms) = (1,4)

																		UL#4		Pcell		1		TDD M=1

																				Scell		0

																		UL#7		Pcell		1		TDD M=1

																				Scell		0

																		UL#8		Pcell		1		TDD M=1

																				Scell		0
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Case A

		

		combination		UL No.		Cell		M		solution				combination		UL No.		Cell		M		solution				combination		UL No.		Cell		M		solution

		（1，0）		UL#2		Pcell		2		TDD M=2				（1，6）		UL#2		Pcell		2		TDD M=2				（2，1）		UL#2		Pcell		4		option 1: M=max(Mp,Ms) =4

						Scell		2										Scell		2										Scell		2		option 2: (Mp,Ms) = (4,2)

				UL#3		Pcell		1		TDD M=1						UL#3		Pcell		1		TDD M=1						UL#6		Pcell		4		option 1: M=max(Mp,Ms) =4

						Scell		0										Scell		1										Scell		2		option 2: (Mp,Ms) = (4,2)

				UL#7		Pcell		2		TDD M=2						UL#7		Pcell		2		TDD M=2

						Scell		2										Scell		2						（4，1）		UL#2		Pcell		4		TDD M=4

				UL#8		Pcell		1		TDD M=1						UL#8		Pcell		1		TDD M=1								Scell		3

						Scell		0										Scell		0								UL#3		Pcell		4		option 1: M=max(Mp,Ms) =4

																														Scell		1		option 2: (Mp,Ms) = (4,1)

		（2，0）		UL#2		Pcell		4		option 1: M=max(Mp,Ms) =4				（2，6）		UL#2		Pcell		4		option 1: M=max(Mp,Ms) =4

						Scell		2		option 2: (Mp,Ms) = (4,2)								Scell		2		option 2: (Mp,Ms) = (4,2)				（4，3）		UL#2		Pcell		4		TDD M=4

				UL#6		Pcell		4		option 1: M=max(Mp,Ms) =4						UL#6		Pcell		4		TDD M=4								Scell		3

						Scell		2		option 2: (Mp,Ms) = (4,2)								Scell		3								UL#3		Pcell		4		TDD M=4

																														Scell		4

		（3，0）		UL#2		Pcell		3		TDD M=3				（3，6）		UL#2		Pcell		3		TDD M=3

						Scell		3										Scell		3

				UL#3		Pcell		2		TDD M=2						UL#3		Pcell		2		TDD M=2

						Scell		0										Scell		0

				UL#4		Pcell		2		option 1: M=max(Mp,Ms) =2						UL#4		Pcell		2		TDD M=2

						Scell		1		option 2: (Mp,Ms) = (2,1)								Scell		2

		（4，0）		UL#2		Pcell		4		TDD M=4				（4，6）		UL#2		Pcell		4		TDD M=4

						Scell		3										Scell		3

				UL#3		Pcell		4		option 1: M=max(Mp,Ms) =4						UL#3		Pcell		4		option 1: M=max(Mp,Ms) =4

						Scell		1		option 2: (Mp,Ms) = (4,1)								Scell		2		option 2: (Mp,Ms) = (4,2)

		（6，0）		UL#2		Pcell		1		TDD M=1

						Scell		1

				UL#3		Pcell		1		TDD M=1

						Scell		1

				UL#4		Pcell		1		TDD M=1

						Scell		0

				UL#7		Pcell		1		TDD M=1

						Scell		1

				UL#8		Pcell		1		TDD M=1

						Scell		1
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case C

		combination		UL No.		Cell		M		solution

		（3，1）		UL#2		Pcell		3		TDD M=4

						Scell		4

				UL#3		Pcell		2		TDD M=2

						Scell		2

				UL#4		Pcell		2		TDD M=2

						Scell		0

		combination		UL No.		Cell		M		solution

		（1，3）		UL#2		Pcell		2		option 1: M=max(Mp,Ms) =3

						Scell		3		option 2: (Mp,Ms) = (2,3)

				UL#3		Pcell		1		option 1: M=max(Mp,Ms) =4

						Scell		4		option 2: (Mp,Ms) = (1,4)

				UL#7		Pcell		2		TDD M=2

						Scell		0

				UL#8		Pcell		1		TDD M=1

						Scell		0
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