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1
Introduction
One open issue related to RLC window operation is whether the window size should be a configurable parameter, or it can be a constant defined by the standard (e.g. half the SN range) [1].  In this contribution, we justify the need to make the RLC window size configurable for AM entity, and provide guideline to the configuration.
2
Discussion
The transmission window size and reception window size should be the same for RLC AM entity to ensure the reliable ARQ operation between peer entities. It is proved in [2] that, the sequence number space under AM mode should be slightly larger than twice the window size, due to the possibility of RLC PDUs receiving out-of-order because of HARQ retransmissions.  Suppose the window size is N. The scenario depicted in Figure 1 gives an example in which sequence number space 2N is NOT enough to avoid receiver ambiguity when window size is N.
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Figure 1
Sequence number space of more than double the window size is needed
Denote the size of AMD sequence number space as RAM.  Following the analysis in [2], the transmission window size Nwin should be set such that Nwin≤ (RAM - GNPDU(τmax- τmin-1))/2 is satisfied, where τmin is the minimum delay for a RLC PDU transmitted from sender to receiver, τmax is the maximum delay for a RLC PDU transmitted from sender to receiver without RLC ARQ retransmission, and GNPDU(τmax- τmin-1)) reflects the maximum number of PDUs that can be delivered out-of-order to RLC due to HARQ retransmissions.
For example, assume MIMO case, and AMD SN field size is 10bits, then RAM =1024.  If τmax- τmin=32ms, the maximum value of Nwin can be (1024 -2x(32-1))/2=481.  If τmax- τmin=50ms, the maximum value of Nwin can be 463.  Both are smaller than 512, which is half the SN range. 
Note that the value of (τmax- τmin) may be different across systems, and it is related to the number of HARQ retransmissions allowed and HARQ cycle latency.  Therefore, the maximum transmission window size allowed is not constant even for the fixed SN field size.  However, it is desirable to support large window size to fully utilize available bandwidth.  Thus it is better to make the window size configurable, so that the network may set the window size to maximum possible value according to system characteristics.
Proposal 1: RLC transmission/reception window size should be made configurable for AM entity.
Proposal 2: The maximum window size that can be set is (RAM - GNPDU(τmax- τmin-1))/2, where RAM is the sequence number space, and GNPDU(τmax- τmin-1) reflects the number of PDUs that can be delivered out-of-order to RLC due to HARQ retransmissions.
3
Conclusions

In this contribution, we discuss the need to set RLC window size as configurable parameters for AM entity.  Our analysis shows that RLC transmission/reception window size needs be made configurable for AM entity.  In addition, the maximum window size that can be set is (RAM - GNPDU(τmax- τmin-1))/2, where RAM is the sequence number space, and GNPDU(τmax- τmin-1) reflects the number of PDUs that can be delivered out-of-order to RLC due to HARQ retransmissions.
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To avoid SN ambiguity at the receiver, the SN space should be no smaller than 2N+3.
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