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1.1. Introduction

In #55 Prague meeting reserved bit fields for SPS activation was agreed into TS36.213. Semi Persistent Scheduling (SP) transmission can be activated using DCI format 0, 1A, 1, 2, and 2A with specific bit field set to zero. However, de-activation of SPS transmission was never discussed and LS from RAN2 in R1-090004 asks RAN1 to finalize the specification regarding SPS de-activation. In order to quickly finalize the specification regarding SPS, we have listed possible bit fields available to be used by SPS de-activation and discuss solutions for this issue.
2.1. DCI formats for SPS deactivation 
Before discussing the bit fields to be used for SPS de-activation, we need to decide on the DCI formats to be used to SPS de-activation. For SPS activation DCI format 0 is used for uplink, and 1A, 1, 2, and 2A is used for downlink. Since we only have 1 format for uplink, it should be obvious to use DCI format 0 for uplink SPS de-activation. Since DCI format 1A and 0 is essentially the same format we can safely assume that for downlink DCI format 1A can and should be used for SPS de-activation. As whether or not SPS de-activation should be possible using DCI formats 1, 2, and 2A, since SPS de-activation does not necessary give any form of information regarding payload allocation, MCS or any other form of information other than the fact that SPS should be de-activated, we do not see the necessity to support SPS de-activation using DCI format 1, 2, and 2A.
3.1. Reserved bit fields for SPS deactivation
Here we discuss whether or not each bit field in DCI format 0 and 1A are available and appropriate for SPS de-activation use. We first indentify bit fields being used by SPS activation purposes, and then try to address any other bit fields available. Following are bit fields in DCI format 0 and DCI format 1A, and have added comments on whether or not those bit fields are being used for other purposes.
Table 1. Bit Field Analysis for DCI format 0
	Bit Field
for DCI format 0
	Number of
states/bits
	comment

	Format 0/1A indicator
	1bit
	1 bit used by Format differentiation

	Hopping Flag
	1 bit
	1 bit used by resource allocation/management

	Resource Block Allocation
	M state/N bits
	M states used by resource allocation/management

	MCS
	5 bits
	1 bit used by SPS activation (4 bits used by SPS transmission)

	NDI
	1 bit
	1 bit required by SPS de-activation, requested by RAN2

	DM-RS
	3 bits
	3 bit used by SPS activation

	TPC for PUSCH
	2 bits
	2 bit used by SPS activation

	CQI trigger
	1 bit
	[1 bit used by Aperiodic CQI triggering]

	UL index (TDD)
	2 bits
	2 bit used by resource allocation/management


From Table 1 we can see that other than CQI trigger bit and 2N-M states of Resource Block Allocation are only the bit fields which are not being used for SPS activation and resource allocation and management purposes. This makes CQI trigger and 2N-M states of Resource Block Allocation possible candidates for SPS de-activation.
Table 2. Bit Field Analysis for DCI format 1A
	Bit Field

for DCI format 1A
	Number of

states/bits
	comment

	Format 0/1A indicator
	1bit
	1 bit used by Format differentiation

	LVRB/DVRB Flag
	1 bit
	1 bit used by resource allocation/management

	Resource Block Allocation
	M state/N bits
	M states used by resource allocation/management

	MCS
	5 bits
	1 bit used by SPS activation (4 bits used by SPS transmission)

	NDI
	1 bit
	1 bit required by SPS de-activation, requested by RAN2

	HARQ index
	3 bits
	3 bit used by SPS activation

	TPC for PUCCH
	2 bits
	2 bit used by SPS ACK/NACK indication

	RV
	2 bit
	2 bit used by SPS activation

	DL index (TDD)
	2 bits
	-


From Table 2 we can see that other than 2N-M states of Resource Block Allocation is the only bit field which is not being used for SPS activation and resource allocation and management purposes. From Table 1 and Table 2, we can see that Resource Block Allocation bit field is the only common bit field available for SPS de-activation in both DCI formats.
The only question remain is then whether or not some 2N-M number of free states are available in the RB allocation bit field for SPS de-activation. Since the resource block allocation type 0, which is being used for DCI format 0 and 1A only utilizes first NRB(NRB+1)/2 states. From this we can see that there always is at least 1 state in RB allocation bit field which is not used for any purposes. Detailed analysis of this is shown in the Annex A at the end of this contribution. According to the analysis in Annex A, there always exists at least 1 state in RB allocation bit field, then obviously the last state which equals to all ‘1’s will be available for free use.
4.1. Conclusion

In conclusion we propose to only support SPS de-activation using DCI format 0 for uplink and DCI format 1A for downlink, and used following bit field states in Table 3 to indicate SPS de-activation and to differentiate the DCI format from SPS activation.
Table 3. Special fields for Semi-Persistent Scheduling PDCCH de-activation validation
	
	DCI format 0
	DCI format 1A

	TPC command for scheduled PUSCH
	set to ‘00’
	N/A

	Cyclic shift DM RS
	set to ‘000’
	N/A

	Modulation and coding scheme and redundancy version
	MSB is set to ‘0’
	N/A

	HARQ process number
	N/A
	FDD: set to ‘000’

TDD: set to ‘0000’

	Modulation and coding scheme
	N/A
	MSB is set to ‘0’

	Redundancy version
	N/A
	set to ‘00’

	Resource Block Allocation
	Set to all ‘1’s
	Set to all ‘1’s
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Annex A. Analysis of number of states used in RB assignment bit field
Resource Block allocation type 0 uses 
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 states, where the resource block allocation indication uses up every possible states in the bit field. So we can define the problem definition as follows;
If following statement is TRUE for all NRBUL then there always is reserved state available
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The equation above can be simplified to following equation
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Let’s assume 
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, if the following statement is false then 
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Since 
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 only holds when a = 0, and b = 1, and is false for all other cases, 
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 is always true for NRB > 1. This proves that there exists at least 1 state which is not being used for resource block allocation indication for RB allocation type 0.
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