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1 Introduction

In the last meeting, RAN2 made the following agreements:

Agreements on PDCP  PDU format

-
PDCP SN length should be up to at least up 18 bits (for data bearer). FFS if there are use cases in which larger value is needed and which value for AM/UM.

-
PDCP SN length 12 bits is supported for RLC UM and AM and for both DRB(s) and SRB(s)

-
LTE PDCP PDU format for DRBs will be the reused 

Based on the above results, RAN2 email discussion is on-going to discuss the principle for a complete PDCP header format. In this contribution, RLC header format is jointly handled to establish  some basis for the RLC PDU and PDCP PDU structures.
2 Discussion
In LTE, the RLC/PDCP headers are octet-aligned and have quite many kinds of formats. RLC header formats can be categorized by RLC modes and the length of SN whereas PDCP header formats can be classified by bearer type and the length of SN, which result in various formats. Specifically, the LTE RLC/PDCP PDU formats can be summarized in the following tables [1][2]:

	Type
	Fields
	Size

	UMD PDU with 5 bit SN
	FI / E / SN
	1 byte

	UMD PDU with 10 bit SN
	R / R / R / FI / E / SN 
	2 bytes

	AMD PDU with 10 bit SN
	D/C / RF / P / FI / E / SN 
	2 bytes

	AMD PDU with 16 bit SN
	D/C / RF / P / FI / E / R1 / R1 / SN
	3 bytes


Table 1. LTE RLC header formats

	Type
	Fields
	Size

	CP PDCP Data PDU with 5bit SN
	R / R / R / PDCP SN / MAC-I(32bits)
	5 bytes

	UP PDCP Data PDU with 7bit SN (only for RLC UM)
	D/C / PDCP SN
	1 byte

	UP PDCP Data PDU with 12bit SN (RLC UM or RLC AM)
	D/C / R / R / R / PDCP SN
	2 bytes

	UP PDCP Data PDU with 15bit SN (only RLC AM)
	D/C / PDCP SN
	2 bytes

	UP PDCP Data PDU with 18bit SN (only RLC AM)
	D/C / P / R / R / R / R / PDCP SN 
	3 bytes


Table 2. LTE PDCP header formats

As shown in the above tables, LTE has multiple formats for RLC and PDCP, which can cause lots of possible combinations between RLC and PDCP headers as follows: 
	
	Possible combinations

	
	PDCP header
	RLC header

	SRB
	CP PDCP Data PDU with 5bit SN
	AMD PDU with 10 bit SN

	
	CP PDCP Data PDU with 5bit SN
	AMD PDU with 16 bit SN

	UM bearer
	UP PDCP Data PDU with 7bit SN 
	UMD PDU with 5 bit SN

	
	UP PDCP Data PDU with 7bit SN
	UMD PDU with 10 bit SN

	
	UP PDCP Data PDU with 12bit SN
	UMD PDU with 5 bit SN

	
	UP PDCP Data PDU with 12bit SN
	UMD PDU with 10 bit SN

	AM bearer
	UP PDCP Data PDU with 12bit SN
	AMD PDU with 10 bit SN

	
	UP PDCP Data PDU with 12bit SN
	AMD PDU with 16 bit SN

	
	UP PDCP Data PDU with 15bit SN
	AMD PDU with 10 bit SN

	
	UP PDCP Data PDU with 15bit SN
	AMD PDU with 16 bit SN

	
	UP PDCP Data PDU with 18bit SN
	AMD PDU with 10 bit SN

	
	UP PDCP Data PDU with 18bit SN
	AMD PDU with 16 bit SN


Table 3. Possible combinations between LTE RLC and PDCP formats
As shown in Table 3, a large number of combinations can be constructed in LTE, which may hamper the simple implementations. Given that NR aims to support high data rate, it is required to simplify the implementation and the specification.
Proposal 1:  The possible combinations between RLC and PDCP header formats need to be minimized.
In Table 3, it is seen that the usage of different SN length motivates lots of combinations but it mainly originated from RLC concatenation. In NR, RLC concatenation is removed and the PDCP PDU would have an one-to-one mapping with the RLC PDU.  Hence, it seems natural that PDCP SN and RLC SN have the same length in most cases. The basic principle to design PDCP and RLC header formats can be that PDCP SN and RL SN have the same length as much as possible.
Proposal 2: The PDCP SN and RLC SN should be the same as much as possible. 

As described in the above, the number of header formats should be minimized to simplify the implementation and the specification. As for PDCP header, the SRB and DRB can take a similar PDCP header format except D/C field, i.e. the PDCP header for SRB would have R field instead of D/C field. Moreover, it would be also beneficial to maximize the commonality between RLC UM header format and RLC AM header format, e.g. R bits can be placed in the front part of RLC UM header in order to locate SI field in the same place as in RLC AM header. Given the last meeting’s agreements (12 bit and at least 18 bit PDCP SN) and the above principles,  the following PDCP/RLC header formats could be considered:
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Table 4. Examples of NR PDCP/RLC header formats
Note that the PDCP header format 1 for SRB would have R field instead of D/C field in the first bit. By taking the above examples of PDCP/RLC header formats, the possible combinations can be simplified as follows:

	
	Possible combinations

	
	PDCP header
	RLC header

	SRB
	PDCP header format 1
	RLC AM format 1

	VoIP
	PDCP header format 1
	RLC UM format

	DRB with low data rate
	PDCP header format 1
	RLC AM format 1

	DRB with high data rate
	PDCP header format 2
	RLC AM format 2


Table 5. Possible combinations from Table 4.
Proposal 3. RAN2 discuss the design of PDCP/RLC header formats based on the examples in Table 4. 

3 Conclusion

In this contribution, we provide our view on NR PDCP/RLC header formats and ask RAN2 to discuss the following proposals:

Proposal 1:  The possible combinations between RLC and PDCP header formats need to be minimized.
Proposal 2: The PDCP SN and RLC SN should be the same as much as possible. 

Proposal 3. RAN2 discuss the design of PDCP/RLC header formats based on the examples in Table 4. 

4 References
[1]: 3GPP TS 36.322 : “E-UTRA RLC protocol specification”.
[2]: 3GPP TS 36.323 : “E-UTRA PDCP protocol specification”.
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