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9.1.15
Time-based encoding of the Piggy-backed Ack/Nack field (RL TBF mode only)

9.1.15.1
Generation of the bitmap

When the time-based approach is used (see sub-clause 9.1.14.1), the Piggy-backed Ack/Nack (PAN) field included in a radio block transmitted by the network in a given basic/reduced radio block period shall contain a bitmap providing feedback information relative to the reception of radio blocks at the network side, possibly from different mobile stations, in the previous radio block periods on a number of uplink PDCHs/PDCH-pairs.

The network shall indicate at TBF establishment/reconfiguration (see sub-clauses 11.2.29, 11.2.29a, 11.2.31, and 11.2.31a) the timeslots for which feedback is provided and the time-shift TSH (expressed in number of TDMA frames) between the most recent radio block period for which feedback information is provided and the radio block period when the bitmap is sent.

A variable number (between 1 and 3) of bits are used in the PAN field to notify the status of every reported radio block, as described in Table 9.1.15.1.1 and Table 9.1.15.1.2. For modulation and coding schemes where two RLC data blocks are transmitted within a single radio block, there is one RLC data block per "RLC data block group". For modulation and coding schemes where three RLC data blocks are transmitted within a single radio block, the first "RLC data block group" contains the first RLC data block and the second "RLC data block group" contains the second and third RLC data blocks. For modulation and coding schemes where four RLC data blocks are transmitted within a single radio block, the first "RLC data block group" contains the first two RLC data blocks and the second "RLC data block group" contains the third and fourth RLC data blocks. An RLC data block group containing two RLC data blocks shall be indicated as having been successfully decoded only if both constituent RLC data blocks have been successfully decoded.
Table 9.1.15.1.1: Feedback information for every reported radio block (first code in PAN field)
	
	

	
	


	
	

	
	

	
	


	Bit string
	Meaning (radio block contains one RLC block)
	Meaning (radio block contains two or more RLC blocks)

	0 1 0
	failed header decoding


	- failed header decoding

- header correctly received but failed decoding of the payload of both RLC data block groups

	0 0
	header correctly received but failed decoding of the payload of the RLC data block 
	header correctly received, successful decoding of the first RLC data block group, failed decoding of the second RLC data block group

	0 1 1
	reserved
	header correctly received, successful decoding of the second RLC data block group, failed decoding of the first RLC data block group

	1 0
	header correctly received and successful decoding of the payload of the RLC data block
	header correctly received and successful decoding of the payload of both RLC data block groups

	1 1
	reserved; an MS shall ignore the PAN field


Table 9.1.15.1.2: Feedback information for every reported radio block (second and subsequent codes in PAN field)
	Bit string
	Meaning (radio block contains one RLC block)
	Meaning (radio block contains two or more RLC blocks)

	0 1 0
	failed header decoding


	- failed header decoding

- header correctly received but failed decoding of the payload of both RLC data block groups

	0 0
	header correctly received but failed decoding of the payload of the RLC data block 
	header correctly received, successful decoding of the first RLC data block group, failed decoding of the second RLC data block group

	0 1 1
	reserved
	header correctly received, successful decoding of the second RLC data block group, failed decoding of the first RLC data block group

	1
	header correctly received and successful decoding of the payload of the RLC data block
	header correctly received and successful decoding of the payload of both RLC data block groups


For a PAN field transmitted in a given basic (respectively reduced) radio block starting with TDMA frame N, the first code  in the bitmap shall refer to the radio block received on the first reported uplink PDCH (respectively PDCH-pair) starting with TDMA frame (N-TSH or N-TSH-1) mod 2715648, the second code shall refer to the radio block received on the second reported uplink PDCH (respectively PDCH-pair) starting with TDMA frame (N-TSH or N-TSH-1) mod 2715648, etc. If there is still space in the PAN field, then the next code shall refer to the radio block received on the first reported uplink PDCH (respectively PDCH-pair) starting with TDMA frame (N-TSH-4 or N-TSH-5) mod 2715648 for TBFs in basic TTI configuration (respectively TDMA frame (N-TSH-2 or N-TSH-3) mod 2715648 for TBFs in reduced TTI configuration) and so on.
If necessary, the PAN field may be padded using either one or two bits. If one bit of padding is required, then a '0' shall be used. If two bits is required, the bitstring '0 1' shall be used.
9.1.15.2 Interpretation of the bitmap

If the time-based approach is used, when a mobile station successfully decodes a PAN field it correlates the received feedback information, which may refer to the transmissions of different mobile stations, with the knowledge of the RLC data blocks (i.e. the BSNs) it transmitted in a given basic (respectively reduced) radio block period on a given uplink PDCH (respectively PDCH-pair) during the time window covered by the PAN field. The mobile station shall then derive which RLC data blocks were correctly received or not by the network in that time window. 
If the final bit(s) in the bitmap do not correspond to any valid bitstring as specified in sub-clause 9.1.15.1, these bits shall be ignored.
Where it is indicated that the decoding of an RLC data block group failed, and that RLC data block group contained two RLC data blocks, then the mobile station shall consider that the decoding of both RLC data blocks failed. 
For the RLC data blocks correctly received the corresponding elements in V(B) shall be set to the value ACKED. 

For each RLC data block not correctly received the corresponding element in V(B) shall be set to the value NACKED, if the number of basic (respectively reduced) radio block periods between the end of the radio block period used for the last transmission of the corresponding RLC data block and the beginning of the radio block period containing the PAN field is higher or equal than (TSH/4)-1 for TBFs in basic TTI configuration (respectively (TSH/2)-1 for TBFs in reduced TTI configuration), i.e. the RLC data block was not recently (re)transmitted and thus can be validly negatively acknowledged by this particular PAN field, otherwise the corresponding element in V(B) shall not be modified.
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