3GPP TSG-RAN WG2 NR Ad Hoc
R2-1700612
Spokane, USA, 17th – 19th January 2017
Agenda item:
3.2.1.1
Source:
Samsung
Title:
PDCP/RLC Sequence Number Size for NR
Document for:
Discussion & Decision
1 Introduction
In LTE, both PDCP and RLC define multiple options for sequence number (SN) size in order to consider various services and their requirements. This paper will discuss about high level principle of PDCP/RLC SN size for NR.
2 Discussion
In LTE, SN size of PDCP/RLC is configured by network at the establishment or reconfiguration of radio bearer. Once PDCP and RLC SN sizes are configured, PDCP/RLC header format and size are determined. Table 1 shows possible combinations of PDCP and RLC SN sizes in current LTE. 
	
	PDCP SN
	RLC SN

	SRB
	5
	10

	DRB on UM
	7 or 12
	5 or 10

	DRB on AM
	12, 15 or 18
	10 or 16


Table 1. Combination of PDCP and RLC SN sizes 

In Rel-8, PDCP SN size was 5-bit for SRB, 7-bit and 12-bit for DRB mapped on RLC UM, and 12-bit for DRB mapped on RLC AM. In Rel-11, PDCP SN size of 15-bit was added for DRB mapped on RLC AM. In Rel-13, 18-bit was further added to cope with increased data rate. As for RLC SN size, Rel-8 RLC initially defined 5 or 10-bit SN for UM and 10-bit SN for AM. In Rel-13, 16-bit SN size was added to cope with increased number of component carriers. 
At the beginning of LTE, only a few essential options of SN size were defined. However, more options were needed as the system evolves in various aspects. As a result, many PDCP/RLC SN options exist in the current specification.
Therefore, we see that all those options of PDCP/RLC SN may not be needed in NR. One concern about a number of SN options is that these increase the complexity of implementation which should be ready for all defined cases. Also, the number of test cases between UE and network also will be increased in test specification (e.g. TS 36.523-1 [1] in LTE).
One may argue that multiple options are beneficial due to minimization of header overhead. Since this is reasonable, some optimization by allowing multiple options can be considered. However, overhead reduction with small SN size may be negligible, especially in high data case. For instance, L2 overhead assuming 1500 Byte typical IP packet in high data rate is roughly 0.6% (=9 Bytes/1500 Bytes). In this case, one Byte reduction saves only less than 0.1%. Thus, one option for high data rate may be sufficient. 
Proposal 1. The number of sequence numbers in NR PDCP/RLC should be minimized in NR initial phase.
3 Conclusion

By the discussion above, we propose the following:
Proposal 1. The number of sequence numbers in NR PDCP/RLC should be minimized in NR initial phase.
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