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NPM Transfer Time Timer Expiration
1.  Introduction

Section 9.1.3.2.2 of 44.060 addresses the management of the state variable V(B) for RLC non-persistent mode where the text specifically addresses the case where a NPM Transfer Time timer is started. Should this timer expire the text simply says that the corresponding RLC data blocks should not be resent by the transmitting RLC endpoint and says nothing about changing the state of the affected elements in V(B) as can be seen in Annex A below (i.e. the affected elements in V(B) remain in the state PENDING_ACK). 

In addition, the text associated with the send state variable V(A) in section 9.1.2 of 44.060 states that V(A) should only be updated upon the transmitting RLC endpoint receiving an Ack message (e.g. an MS receives PACKET UPLINK ACK/NACK message or a PAN) as can be seen in Annex B below. This implicitly indicates that the expiration of an NPM Transfer Time timer of itself should not result in the transmitting RLC endpoint making any changes to V(A). 

So if the transmitting RLC endpoint stops transmitting unacknowledged RLC data blocks (which remain in PENDING_ACK in V(B)) due to expiration of an NPM Transfer Time timer, the corresponding receiving RLC endpoint will also eventually experience timeout of an NPM Transfer Time timer corresponding to those missing RLC data blocks (i.e. assuming they were never actually received). 
However, the text in section 9.1.6 of 44.060 dealing with the receive window state variable V(Q) only says that should an NPM Transfer Time timer timeout occur, the missing RLC data blocks should no longer be expected (see Annex C below). The problem with the V(Q) related text is therefore that it needs to take into account the fact that the transmitting RLC endpoint will still be waiting to receive an Ack for these problematic RLC data blocks in order to advance the send state variable V(A).
2.  Possible Clarifications
One of the two following clarifications can be made to ensure that V(A) is always updated for the case where the transmitting RLC endpoint experiences NPM Transfer Time timer expiration and stops all further transmissions of the affected RLC data blocks:

Clarification Option 1:

· Modify section 9.1.6 of 44.060 (see Annex C) to indicate that the RLC data blocks that are no longer expected by the receiving RLC endpoint due to timer expiration should have their corresponding elements in receive state array V(N) set to RECEIVED. 

· This will also require some corresponding clarifications of the text in sections 9.1.7.2 and 9.1.7.3 of 44.060 which describe the management of the receive state array V(N) (see Annex D). 

· In addition, section 9.1.1 of 44.060 (see Annex E) will need to be modified since in RLC non-persistent mode, the send state variable V(S) cannot really be incremented independently of the value of V(A) since the lack of acknowledgements at the transmitting RLC endpoint could cause the distance between V(S) and V(A) to exceed the allowed window size.
Clarification Option 2:

· Modify section 9.1.3.2.2 (see Annex A) to indicate that the acknowledge state array V(B) should be set to ACKED for all elements of the array corresponding to an expired NPM Transfer Time timer. 
· Similarly, section 9.1.2 of 44.060 (see Annex B) should be modified to indicate that when RLC non-persistent mode is used for an EGPRS TBF the value of V(A) shall also be updated according to all elements of array V(B) set to ACKED because of an expired NPM Transfer Time timer. 
3.  Way Forward

Clarification option 2 is preferred as it is seen as requiring fewer changes to 44.060 than option 1 and as being more robust in that the transmitting RLC endpoint will be able maintain its state variables independent of feedback from the receiving RLC endpoint for the case where an NPM Transfer Time timer expires.
Annex A

9.1.3.2.2
EGPRS TBF running in RLC non-persistent mode

In RLC non-persistent mode, each RLC endpoint transmitter shall have an associated acknowledge state array (V(B)). V(B) is an array of SNS elements indicating the acknowledgement status of WS previous RLC data blocks. The array is indexed relative to the acknowledge state variable V(A) modulo SNS. The values of V(B) shall be updated from the values received from its peer in the reported bitmap (RB) of the Packet Ack/Nack message (see sub-clause 9.1.8). If a compressed reported bitmap is received, decompression shall be first applied according to sub-clause 9.1.10.

The transmitter may transmit any RLC data block included in V (B), e.g. those whose corresponding element in V(B) indexed relative to V(A) has the value NACKED. As each RLC data block is transmitted the corresponding element in V(B) is set to the value PENDING_ACK. If an NPM Transfer Time limitation is associated with the TBF, the transmitting RLC endpoint shall start a timer with a value equal to the NPM Transfer Time (see Table 12.45a.1) each time it begins transmitting a new upper layer PDU. If the timer expires, the transmitting RLC endpoint should not (re)transmit any of the RLC data blocks corresponding to that upper layer PDU and not containing data from other LLC PDU(s) whose timer has not yet expired.
Annex B

9.1.2
Acknowledge state variable V(A)

In RLC acknowledged mode, each RLC endpoint transmitter shall have an associated acknowledge state variable V(A). V(A) contains the BSN value of the oldest RLC data block that has not been positively acknowledged by its peer. V(A) can take on the values 0 through SNS - 1. V(A) shall be set to the value 0 at the beginning of each TBF in which the RLC endpoint is the transmitter. The value of V(A) shall be updated from the values received from its peer in the received block bitmap (RBB) of the Packet Ack/Nack message (see sub-clause 9.1.8)

Furthermore, [ V(S) - V(A) ] modulo SNS £ WS.

In RLC non-persistent mode, each RLC endpoint transmitter shall have an associated acknowledge state variable V(A). V(A) contains the BSN value of the oldest RLC data block that has not yet been positively acknowledged by the corresponding peer or peers. V(A) can take on the values 0 through SNS - 1. V(A) shall be set to the value 0 at the beginning of each MBMS bearer or EGPRS TBF for which the RLC endpoint is the transmitter. 

-
When RLC non-persistent mode is used for an MBMS bearer the value of V(A) shall be updated from the values received from its peers in the received block bitmap (RBB) of the MBMS DOWNLINK ACK/NACK message (see sub-clause 9.1.8). 

-
When RLC non-persistent mode is used for an EGPRS TBF the value of V(A) shall be updated from the values received from its peer in the PACKET UPLINK ACK/NACK message, the EGPRS PACKET DOWNLINK ACK/NACK message, the EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message or the PAN field. 

-
V(A) shall be set to BSN’, where BSN’ is the BSN value of the oldest RLC data block not yet positively acknowledged by the corresponding peer or peers which meets the condition [V(S) - BSN’] modulo SNS ( WS, or it shall be set to V(S) if all RLC data blocks have been positively acknowledged by the corresponding peer or peers.

Annex C
9.1.6
Receive window state variable V(Q)

Each RLC endpoint receiver shall have an associated receive window state variable V(Q). The receive window state variable denotes the lowest BSN not yet received (modulo SNS), therefore representing the start of the receive window. V(Q) shall be set to the value 0 at the beginning of each TBF in which the RLC endpoint is the receiver. The receive window state variable can take on the value 0 through SNS -1.

In RLC acknowledged mode, the value of V(Q) shall be updated when the RLC receiver receives the RLC data block whose BSN is equal to V(Q). The value of V(Q) shall then be set to the BSN value of the next RLC data block in the receive window (modulo SNS) that has not yet been received, or it shall be set to V(R) if all RLC data blocks in the receive window have been received.

In RLC unacknowledged mode, if [V(R) - V(Q)] modulo SNS > WS after updating V(R), then V(Q) is set to [V(R) ‑ WS] modulo SNS.

In RLC non-persistent mode, V(Q) of each receiving RLC endpoint shall be set to V(R) if all RLC data blocks in the receive window have been received or to BSN’, where BSN’ is the BSN value of the oldest RLC data block not yet received which:

-
meets the condition [V(R) - BSN’] modulo SNS ( WS and

-
it is still expected by the receiving RLC endpoint. If an NPM Transfer Time limitation is associated with the corresponding MBMS bearer/EGPRS TBF, the receiving RLC endpoint shall start a timer with a value equal to the NPM Transfer Time (see Table 12. 45a.1) for each RLC data block which is detected as missing (i.e. when an out-of-sequence condition is detected). When the timer expires the receiving RLC endpoint shall consider the missing RLC data block as no longer expected. If no NPM Transfer Time limitation is associated with the corresponding MBMS bearer/EGPRS TBF, all the RLC data blocks not yet received, and meeting the condition in the bullet above, are still expected by the receiving RLC endpoint

Annex D
9.1.7.2
Receive state array V(N) in EGPRS TBF 

Each RLC endpoint receiver shall have an associated receive state array V(N). V(N) is an array of SNS elements indicating the receive status of WS RLC data blocks that are supposed to follow the block BSN=V(Q)-1. The array is indexed relative to the receive window state variable V(Q) modulo SNS. When an RLC data block is received with BSN within the receive window, the corresponding element in V(N) is set to the value RECEIVED.

If the RLC data block is split over two radio blocks, the element shall be set to the value RECEIVED if and only if both radio blocks have been received.

The elements in V(N) shall be set to the value INVALID at the beginning of each TBF. During the TBF, an element in V(N) that falls outside the receive window, shall be set to the value INVALID.
9.1.7.3
Receive state array V(N) in TBF using FANR

Each RLC endpoint receiver shall have an associated receive state array V(N). V(N) is an array of SNS elements indicating the receive status of RLC data blocks that are supposed to follow the block BSN=V(Q)-1. The array is indexed relative to the receive window state variable V(Q) modulo SNS. When an RLC data block is received with BSN within the receive window, the corresponding element in V(N) shall be set to the value RECEIVED.

If the RLC data block is split over two radio blocks, the element shall be set to the value RECEIVED if and only if both radio blocks have been received.

The elements in V(N) shall be set to the value INVALID at the beginning of each TBF. During the TBF, an element in V(N) that falls outside the receive window shall be set to the value INVALID.

When an EGPRS RLC/MAC header is received, for each BSN' within the receive window included in the header the elements of V(N) shall be updated as follows:

- 
if the corresponding element in V(N) has the value INVALID, all elements of V(N) with the value INVALID and corresponding to RLC data blocks with BSN satisfying the following inequality [V(Q) ≤ BSN < BSN'] modulo SNS shall be set to the value UNREPORTED;

- 
if the corresponding element in V(N) has the value REPORTED, all elements of V(N) with the value REPORTED and corresponding to RLC data blocks with BSN satisfying the following inequality [BSN'' ≤ BSN < BSN'] modulo SNS shall be set to the value UNREPORTED, where BSN'' is:

-
the BSN of the newest RLC data block for which the corresponding element in V(N) has the value UNREPORTED, if such a block exists, otherwise

-
V(Q). 

An element in V(N) whose value is UNREPORTED shall be set to the value REPORTED when the status of the corresponding block is indicated in the RB of a Packet Ack/Nack. This includes the block with BSN = SSN - 1, if the status of that block is implicitly reported in a Packet Ack/Nack. 

If the data field of the RLC/MAC block with sequence number BSN' could not be decoded and the corresponding element in V(N) has the value INVALID or REPORTED, then this element shall also be set to the value UNREPORTED.

NOTE:
The elements in V(N) with the value UNREPORTED correspond to RLC data blocks detected as missing due to the out-of-sequence reception of a data block. The elements in V(N) with the value REPORTED correspond to missing RLC data blocks whose state was indicated in the RB of a Packet Ack/Nack and have not been detected missing since then.

Annex E
9.1.1
Send state variable V(S)

Each RLC endpoint transmitter shall have an associated send state variable V(S). V(S) denotes the sequence number of the next in‑sequence RLC data block to be transmitted. V(S) can take on the value 0 through SNS - 1. V(S) shall be set to the value 0 at the beginning of each TBF in which the RLC endpoint is the transmitter. The value of V(S) shall be incremented by 1 after transmission of the RLC data block with BSN = V(S). In RLC acknowledged mode, V(S) shall not exceed V(A) modulo SNS by more than the maximum allowed number of outstanding RLC data blocks WS. In RLC non-persistent mode, V(S) may be incremented independently on the value of V(A).
