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1
Introduction
In [1], the message flow for isolated packets was analyzed and it was proposed to further study some areas for improvements. In this contribution, we do a similar analysis, which confirms that the message flow for an isolated packet transmission over the air interface is rather heavy. We describe a way to shorten this procedure by omitting unnecessary RLC feedback and discuss the gains.
2
Discussion
As shown in [1], for the delivery of an isolated data packet, various kinds of control packets from different layers are transmitted. Figure 1 depicts the message flow of an isolated packet transmission between UE and eNB for uplink (a) and downlink (b) separately. In these two figures, it is assumed the UE is synchronized for simplicity. If the TAT expired, an additional RACH procedure is needed.
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Figure 1: Message flow of an isolated packet between UE and eNB
From the figure 1-a), it can be observed that 2 SR, 2 BSR and 1 RLC ACK are sent in addition to the data packet in uplink and 6 indications on PDCCH , 1 RLC ACK and 1TCP ACK are sent in downlink. Similarly, from the figure 1-b), 6 indications on PDCCH and 1 RLC ACK are sent in addition to the data  packet in downlink and 2 SR, 2 BSR, 1 RLC ACK and 1 TCP ACK are sent in uplink. 
2.1
Avoiding unnecessary RLC feedbacks
Among these control packets, we observe that some of them are generated due to the transmission of TCP ACKs and RLC ACKs. If these feedbacks are omitted, the associated messages (i.e. SR, BSR, PDCCH) would be absent. TCP protocol is out of the discussion scope of 3GPP, so here we only discuss the omission of RLC feedback. 
During Rel-8 LTE discussions, HARQ assisted ARQ operation has been discussed [2] [3]. The HARQ transmitter is aware of the success or the failure of a HARQ process to transmit a given TB based on the HARQ acknowledgement. In Rel-8 LTE ARQ operation, for the last packet in the transmission buffer, the ARQ transmitter always requests the transmission of a RLC feedback. In the case of an isolated packet, it is highly likely that peer ARQ entity will transmit a standalone RLC feedback. If the HARQ transmitter can transfer this indication to the ARQ transmitter, the ARQ transmitter may avoid to request its peer to transmit a possibly standalone RLC feedback in this case. 
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Figure 2: Isolated packet transmission using HARQ-assisted ARQ (successful case)
When the transmission of an isolated packet is failed, the local HARQ ACK/NACK indication can also ensure faster retransmission as there is no other packet to be transmitted so no RLC feedback would come  until the expiry of t-PollRetransmit.
2.2
Gains
Assuming the uplink packet, the TCP ACK and the RLC ACK all occupy only one RB in PDSCH or PUSCH, a significant amount of system resources is saved both for traffic channels and control channels. 

	
	Existing Procedure
	Without RLC Feedback

	PDCCH
	6
	3

	PDSCH
	2 RBs
	1 RB

	PUSCH
	4 RBS
	2 RBs


Table 1: Overhead for the transmission of an isolated TCP packet
By avoiding the transmission of two standalone RLC feedbacks (one in uplink and one in downlink) for each TCP packet, the power consumption of the UE can be reduced, e.g. for background instant message traffic. Also, after the TCP ACK is transmitted, the UE can enter DRX sooner.
2.3
Impacts
The following specifications would be affected:
-
TS 36.321: specify the local ACK/NACK indication in the UL-SCH data transfer

-
TS 36.322: specify the handling of isolated packets (poll and local ACK/NACK)
-
TS 36.331: the configuration of this mechanism or not

A packet may be lost in the case where the HARQ transmission is failed and the HARQ transmitter erroneously understands HARQ ACK instead of HARQ NACK. When configuring this mechanism, the eNB should make sure that such errors are rare enough so that they can be addressed by upper layer protocols taking care of IP congestions.
3
Conclusion
As analyzed above,  it is possible to remove the 2 RLC feedbacks (one uplink and one downlink) associated with the transmission of an isolated TCP packet. This can save a significant amount of network resources and reduce the UE power consumption. The specification impacts and the risk of failure (probability and consequences) seem acceptable.
Proposal: For an isolated packet transmission, RLC feedback can be disabled and the local feedback is used.
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