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Working Assumptions for FANR
1. Introduction

This contribution updates the list of Working Assumptions for the Fast Ack/Nack Reporting proposal, initially contained in [1]. The goal is to prepare the discussion on CRs to the relevant specifications.

2. Working Assumptions for FANR

0. In order to realize a Fast Ack/Nack Reporting mechanism, a short ack/nack bitmap can be included in RLC data blocks, in both UL and DL directions. [Already agreed in the WID]
1. FANR will be defined for Reduced TTI EGPRS MCSs. There will be a unique MS capability indicator for low latency features for EGPRS. [Endorsed at GERAN#32] See also the Draft CR to TS 24.008 in [2].
Note: When RED HOT and HUGE MCSs will be defined, RTTI-FANR versions of such MCSs will be optionally defined. 
2. The short bitmap will be put in a field of the RLC block coded independently of the header and the payload. Among other benefits, this easily allows the inclusion of a different bitmap when an RLC data block (originally containing a short bitmap) needs to be retransmitted, see WA 14. [Endorsed at GERAN#31]
3. When a bitmap field is inserted in an RLC data block the same payload bits are encoded, but the code rate would change. This implies the definition of additional Puncturing Schemes for each MCS. [Endorsed at GERAN#32]
Note: No bitmap can be inserted in RTTI MCS4 and RTTI MCS9 coded blocks.
4. Different bitmap field lengths will be possible. The bitmap field length will be fixed during a TBF and signalled by the network at TBF establishment/reconfiguration. To limit complexity in the specification/implementation it is suggested to define only two possible values, since it has been shown that with a value around 20 bits it is possible to cover also extreme scenarios [3], while for low bandwidth applications like VoIP it is expected that even lower values would be sufficient. The currently suggested values for the bitmap field are 12 (expected minimum value to convey the SSN [WA 7], the TFI [WA 8] and the BOW [WA 10]) and 20/24 bits; but the exact sizes can still be considered FFS. 
5. The presence of the bitmap field will be signalled by a single bit in the header. If the bitmap field length is signalled at TBF establishment/reconfiguration only one bit is needed. This avoids the need to redefine RLC/MAC headers in the UL (there’s no more than 1 spare bit in some cases). In the DL one bit can be freed by redefining the RRBP field (see Annex A). The bit indicating the presence of the bitmap field implicitly allows the discrimination between default and modified Puncturing Schemes to be assumed for the decoding of the payload. 
6. An SSN-based approach will be used as the default approach to fill in the short Ack/Nack bitmap. [Endorsed at GERAN#32]
Note: It is still FFS whether a time-based approach will be optionally used for FANR in the DL. In case, the selected approach will be commanded by the network at TBF establishment.
7. The SSN length in short Ack/Nack bitmaps will be shorter than conventional 11 bits. The length could depend on the assigned Window Size. [Endorsed at GERAN#31]
8. In the SSN-based approach, also the TFI needs to included (in case of multiple TBFs). [Endorsed at GERAN#31]
9. It shall be possible to provide feedback information in DL independent of DL scheduling, i.e. it shall be possible to send feedback information to a given mobile station in a DL radio block whose payload is intended for another mobile station. This is useful to provide feedback for an UL TBF while there is no data to send in the DL (i.e. a DL TBF either does not exist or is “suspended”) as could happen during a bidirectional voice call. More generally this would allow the network to keep uplink and downlink scheduling decoupled. This can be achieved for instance by allowing in the Ack/Nack bitmap also TFIs for UL TBFs not belonging to the target user of the DL radio block containing the bitmap. 
10. In the SSN-based approach, also the Beginning of Window (BOW) bit needs to be included. This is meant to start reporting from SSN ≠ V(Q). 
11. For FANR in the UL, a “network-controlled” scheme will be supported. Whenever the MS is polled for a short Ack/Nack bitmap (via a proper setting of the ES/P, see Annex A):
· A short Ack/Nack bitmap is piggybacked in an RLC data block if there is data to transmit in the uplink
· A normal (legacy) PDAN message is sent if there is no data to be sent
12. But FANR will also co-exist with conventional Ack/Nack Reporting. Whenever the MS is polled for a legacy PDAN message (via a proper setting of the ES/P, see Annex A):
· A normal (legacy) PDAN message is sent [Endorsed at GERAN#31]
13. For FANR in the UL, also an “event-driven reporting” scheme will be supported. This option will be enabled at TBF establishment/reconfiguration. A MS will be allowed to piggyback a short Ack/Nack bitmap in an RLC data block even when no polling indication is set by the network. This will be done by the MS in an event-driven manner, i.e. when:

· An out-of-sequence condition is detected, i.e. an RLC block with BSN > V(R) is received
· The header of a missing block is received, but the payload is corrupted

Note: it is FFS whether the reliability of the “event-driven reporting” mechanisms needs be ensured by mandating the MS to insert a bitmap in a few consecutive UL RLC data blocks (when generated in an event-driven manner).
14. When an RLC data block needs to be retransmitted, if needed (according to rules 11, 12, 13 above), a new bitmap (i.e. reflecting the current situation) will be inserted, independently of inclusion of a bitmap in the previous transmission. 
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Annex A
One possibility to redefine the ES/P field in order to allow both legacy and new operation is outlined in Table 1. Polling for a short Ack/Nack bitmap is indicated by the bit configuration [1 0].
Table 1: Reduced Latency EGPRS Supplementary/Polling (RL ES/P) field
	bits
5 4
	RL ES/P

	0 0
	RRBP field is not valid (no Polling)

	0 1
	RRBP field is valid - Extended Ack/Nack bitmap type FPB

	1 0
	RRBP field is valid - Short Ack/Nack bitmap type NPB

	1 1
	RRBP field is valid - Extended Ack/Nack bitmap type NPB, measurement report included


For reduced latency operation only two possible values for the RRBP (1 bit) could be envisaged, as in Table 2.
Table 2: Reduced Latency Relative Reserved Block Period (RL RRBP) field

	bit
6
	No Multiplexing with legacy TBFs
	Multiplexing with legacy TBFs

	0
	(N+FFS) mod 2715648
	(N+13) mod 2715648

	1
	(N+FFS) mod 2715648
	(N+17 or N+18) mod 2715648


The spare bit could be used to indicate the presence of a bitmap field in DL RLC data blocks, as in Table 3. 

Table 3: Short Bitmap (SB) field

	bit
7
	SB

	0
	A short Ack/Nack bitmap is not included

	1
	A short Ack/Nack bitmap is included


















































