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1	Introduction
This contribution evaluates whether current RLC and PDCP SN lengths are suitable for IAB deployments.
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During Release 15, the PDCP and RLC Sequence Number length was discussed extensively. The conclusion was that a SN length of 18 bits was considered to be sufficient to reach the maximum bit rates that NR can deliver. Table 1 shows examples of the potential bit rates which could be achieved at PDCP given an RTT of 50 ms, 30 ms, and 15 ms. 
Given that the IAB architecture is based on a hop by hop, the PDCP and RLC RTT (when the PDCP/RLC gets confirmation of successful transmission) will not increase. In addition, given that these are network nodes, the network can ensure that latencies are minimized which ensures the maximum possible NR bit rates [1].
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	18
	bits
	RTT (ms)

	
	
	0.05
	0.03
	0.015

	PDCP PDU bytes
	512
	10.737
	17.896
	35.791

	
	1502
	31.499
	52.499
	104.997

	
	8190
	171.757
	286.261
	572.522



There is a maximum bit rate which is limited to the maximum physical bit rate that NR L1 can offer; thus, stating that the data rate of the node aggregating data is the sum of the data rate of the aggregated bearers is not fully correct. The maximum aggregated bit rate will never be larger than what NR L1 can deliver, regardless of the bit rates that higher layers can sustain. As indicated above, current SN lengths can sustain bit rates which are above what L1 can deliver. 
The sum of the bit rate of each device (UEs or IAB node) connected to an IAB will typically be fraction (Wi ≤ 1) of the “egress bit rate”. If this sum of all ingress bitrate is above the “egress bit rate”, the “egress bit rate” will not increase but queues will build up. Further, neither the sum of all ingress bit rates nor the sum of all egress bit rates can be above the maximum NR L1 bit rate.  




Another aspect to take into account is that the data coming from all different UE-DRB pairs into the IAB node can always be split into multiple RLC entities with its own state machine. The limit would be 1-to-1 in which each ingress logical channel has an egress logical channel which is not used by any other ingress logical channel. The possibility to have multiple logical channel also reduces the need to increase the SN range.
The only reason which could justify an increase of the SN range is that the PDU size would be considerably smaller than the PDU size which was assumed in Release 15. The underlying assumptions in which the Release 15 decisions were based have not changed and, therefore, the PDU size is not either a reason to justify an increase of the SN length. It could be argued, furthermore, that considering the protocol architecture for IAB, the RLC PDU sizes will be considerably larger due to the signalling overhead.
In conclusion, the currently specified PDCP and RLC SN length are sufficiently large to achieve the maximum NR bit rates and, hence, there is no need to increase the SN length. 
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PDCP and RLC SNs lengths are not extended.
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In the previous sections we made the following observations and proposals: 
Observation 1	We can conclude, thus, that the currently specified SN lengths for PDCP and RLC are still suitable for IAB nodes and no changes are needed.
1. PDCP and RLC SNs lengths are not extended.
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