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1. Introduction

In 36.212, format 3/3A are used for the transmission of TPC commands for PUCCH and PUSCH with 2-bit /single bit power adjustments.  Furthermore, in 36.213, format 3/3A are listed in common search space of table 9.1.1-1, where the UE shall monitor each of the aggregation levels 4 and 8. In RAN1#52bis and RAN2#62bis meetings, the LS [3] on RAN1 assumptions regarding TPC-PDCCH have been discussed:
A TPC-PDCCH carries power-control commands to multiple UEs simultaneously. Furthermore, a TPC-PDCCH is assumed to be identified, from a UE point-of-view, by specific RNTIs, in the general case
· different, allowing for independent power control of PUSCH and PUCCH

· UE specific, as there could be multiple TPC-PDCCH for power control of different UEs. 

It was agreed to configure
·  The network must be able to configure a UE with UE-specific TPC-PUSCH RNTI and TPC-PUCCH RNTI.

· As each PDCCH carries power-control commands to multiple UEs, the network must provide a UE with UE-specific indices for both the PUSCH TPC-PDCCH and the PUCCH TPC-PDCCH. 

However, based on the current assumption of both RNTIs, the common search space resources in PDCCH is deficient for format 3/3A, especially for small system bandwidths. In this contribution, the detail of the source deficiency and DCI format 3/3A used for TPC of PUCCH and PUSCH  are discussed，and a proposal to distinguish TPC for PUSCH and  TPC for PUCCH to a UE with only one TPC-RNTI is provided.
2. Common Search Space of Narrow bandwidths

Not enough CCEs are available for common search space in narrow bandwidths, for example, 1.4MHz and 3MHz. When the PHICH and PCFICH are not included, the maximum number of CCEs that can be provided in PDCCH is listed in table 1.
    Table1 the maximum number of CCEs provided in PDCCH (PHICH & PCFICH not included)
	Antenna/CP/number of symbol 
	1.4MHz (6RB)
	3MHz(15RB)

	1,2Tx/normal CP/n=4
	7
	N/A

	1,2Tx/normal CP/n=3
	5
	13

	1,2Tx/normal CP/n=2
	3
	8

	1,2Tx/normal CP/n=1
	N/A
	3

	4Tx/extended CP/n=4
	6
	N/A            

	4Tx/extended CP/n=3
	4
	11

	4Tx/extended CP/n=2
	2
	6

	4Tx/extended CP/n=1
	N/A
	3


Note: It is marked by red if there are not enough CCEs for format 3/3A with aggregation level at least 4   
For 1.4MHz, the aggregation level of format 3/3A should be 4 only because the maximum number of CCE is 7. If both TPC-PUSCH-RNTI and TPC-PUCCH-RNTI as each PDCCH carries power-control commands, the size in CCE of format 3/3A double to 8, it could not be satisfied by 1.4MHz which the maximum number of CCEs is 7. For 3MHz, it also encounters the same problem in case of 4Tx/extended CP/n=2, Furthermore, to satisfy the coverage, the aggregation level 8 for format3/3A is necessary according to channel condition, then the two kinds of TPC-RNTI for format3/3A can’t be configured in each PDCCH for the CCE double to 16, which any of cases list in table1 couldn’t available. 

If both TPC-PUSCH-RNTI and TPC-PUCCH-RNTI are used for one UE in different sub-frames, the schedule for group of multiple UEs would be confusion and complex. As multiple UEs grouped by DRX duration, and UE-specific identity configured semi-statically, TPC-RNTI indicates which groups that are used, and the index of bits information in format3/3A indicates which bit(s) belongs to one of UEs group. However, a UE shall be configured to use the PUCCH or PUSCH feedback mode corresponding to its reference DCI format. It is difficult to define granularity of semi-static configuration for dynamical UE.
3. Proposal for Configuration of Format 3/3A with only one TPC-RNTI
Format 3/3A is TPC commands for PUCCH and PUSCH. In the annex, we define the 31 possible UL transmission configurations with the corresponding UE logic considering PUSCH, CQI, ACK, SRS, and SR. According to the table in the Annex, when no UL grant format 0 provided for PUSCH or no DL grant format1/1A/1B/2/2A provided for PUCCH, it shows that PUCCH and PUSCH have not concurrent in the same subframe, so just using one TPC-RNTI bundling to format3/3A in each PDCCH is enough for both PUSCH and PUCCH. The cases of using format3/3A are summarized as follows.
· Format 3/3A should provide TPC for PUSCH, 
· When transmitting data without UL grant, such as UL non-adaptive HARQ transmission and UE acquired NACK feedback from eNB.
· When transmitting Sounding RS without UL grant, because the current powers control adjustment for SRS is the same as for PUSCH.  
· Format 3/3A should provide TPC for PUCCH, when transmitting CQI or SRI without UL/DL grant and data transmission.
4.   Conclusion
Several proposals are made as follows:
· Format 3/3A is bundled to only one TPC-RNTI, whatever for PUSCH or PUCCH.
· Distinguish TPC from format 3/3A for PUSCH and that for PUCCH according to the corresponding UE logic for each subframe.
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Annex  
	Conf #
	Data
	CQI
	ACK
	SR
	SRS
	TPC 
	Comments

	1
	
	
	
	x
	
	Format3/3A for PUCCH
	Periodic  

	2
	
	
	
	x
	x
	Format3/3A for PUCCH
	SRS is dropped， as Conf 2

	3
	
	x
	
	
	
	DL Grant or
Format3/3A for PUCCH
	Period  CQI： Format3/3A for PUCCH 
Aperiod CQI：DL Grant 

	4
	
	x
	
	
	x
	Format3/3A for PUCCH  or DL Grant
	SRS is dropped. as Conf 8

	5
	
	x
	
	x
	
	Format3/3A for PUCCH
	CQI is dropped，as Conf 4

	6
	
	x
	
	x
	x
	Format3/3A for PUCCH
	SRS transmission is dropped, and SR and CQI are transmitted according to Conf 10 

	7
	
	
	x
	
	
	DL Grant
	linked to first CCE used for DL assignment

	8
	
	
	x
	
	x
	DL Grant
	2 options:
1) Drop the SRS and transmit only the ACK，as Conf 4
2) Shortened format of ACK and regular transmission of SRS，as Conf 4

	9
	
	
	x
	x
	
	DL Grant
	Both transmitted using PUCCH resources for SR modulated by ACK 2bits (QPSK).

	10
	
	
	x
	x
	x
	DL Grant
	SRS transmission is dropped, and SR and ACK are transmitted according to Conf 6.

	11
	
	x
	x
	
	
	DL Grant
	Normal CP: ACK modulates the DM-RS of PUCCH for CQI transmission. CQI is transmitted normally on the data portion of its PUCCH resources.
Extended CP: ACK and CQI are jointly coded and transmitted over PUCCH resources for CQI. 

	12
	
	x
	x
	
	x
	DL Grant
	SRS transmission is dropped, and ACK and CQI are transmitted according to Conf 12. 

	13
	
	x
	x
	x
	
	DL Grant
	CQI transmission is dropped, and ACK and SR are transmitted according to Conf 6. 

	14
	
	x
	x
	x
	x
	DL Grant
	CQI transmission is dropped. Further, SRS transmission is dropped. ACK and SR are transmitted according to Conf 6. 

	15
	
	
	
	
	x
	Format3/3A
for PUSCH
	1. Periodic 
2.” during case” as data transmission

	16-31
	x
	-
	-
	-
	-
	UL Grant or Format3/3A for PUSCH 
	Data transmission on PUSCH, 


Where “x” means transmit, and “-” means optional.
