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Discussion and Decision
1. Introduction
In UMTS, the RLC-AM header contains a POLL-bit (1- bit).

An alternative solution for a Poll-bit would be to use a MAC Control PDU for this purpose. In this contribution we would like to compare both alternatives and come with a recommendation as to which solution is preferable.

2. Format of “Polling - MAC Control PDU”
The format for a POLL-bit in the RLC PDU header is clear: every RLC PDU contains 1-bit in the header which could be set to trigger status polling to the receiver.

The format of the MAC Control PDU solution needs some further clarification. In our understanding the MAC control PDU solution would consist of:

1) A normal MAC header, using a special LCID for indicating “MAC Control”.
2) A 1-byte MAC Control element indicating:

a. Control element type

b. LCID

c. RLC ACK SN

W.r.t. the length of the different information parts:

1) Assuming the “L” length field for a control PDU can be smaller than 10 bits, a total MAC header length of (LCID+L+E = 5+ <=10+1) of 2 bytes should be possible

2) The Control Element Type could be encoded in 1 bit if this is the most frequently occurring control element type.
3) W.r.t. the RLC ACK SN, currently 10 bits is considered [1].

As a result, the MAC Control PDU could look as shown in figure 1 with a total size of 32 bits.
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Figure 1: Example MAC Poll Control PDU format

With an estimated length of 32 bits, the MAC Control PDU approach is 32 times less efficient as the POLL-bit.  
However the POLL-bit is present in every RLC PDU header, whereas the MAC Control PDU only needs to be included when polling is really needed.

3.  Polling frequency
This brings the question as to how often polling would really be needed ? This is a difficult question to answer as long as the complete RLC solution is not known yet. However some considerations can be made:

1) Polling might happen more frequently on some RB’s than others. In this respect probably SRB’s carrying RRC signalling will poll very frequently to ensure that each RRC message is correctly received. 
However SRB’s are probably not the main RB’s to consider since they should transport only a minor fraction of the total number of RLC PDU’s. In this respect it seems most relevant to look at RB’s carrying the high transport applications like TCP/IP.
2) How often would polling have to occur for such an application:

· Looking at RLC/MAC buffer sizes in UMTS, it seems likely that an LTE UE would at least contain something like 500KB of RLC AM/MAC-hs buffer.

· If we assume that a typical LTE user would be running at 10Mbps, we would sent per TTI around 10kbps = 1.25kB. I.e. the UE buffer would be able to store around 400ms / 400 RLC PDU’s
.
· The STATUS reporting from the peer in principle only needs to occur just before transmitter window stalling would take place, i.e. in a poll-based-solution the polling would only need to take place 1 RTT before, thus e.g. 20ms before transmitter window stalling would occur.

· Even if we assume that the transmitter on average will poll when half of the transmitter window is full, it would mean that polling occurs only once every 200 RLC PDU’s.
3) Note that there are some recent proposals which would reduce the need for polling further [2].

4.  Conclusion
From sections 2 and 3 it should be clear that although the overhead cost is a factor 32 higher for the MAC Control PDU, since the polling frequency is expected to be 1/200 or lower, still the MAC Control PDU solution is preferable.

Therefore we propose the following conclusion:

Unless the inclusion of a poll-bit in the RLC PDU header comes absolutely for free due to byte-alignment considerations, a poll-bit should not be defined as part of the RLC PDU header. Instead a “Polling MAC Control PDU” should be used.
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� assuming the buffer is available for transmission in one direction (i.e. UL/DL buffer sharing and asymmetrical application).





�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  






Page 1 of 3



