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1	Introduction
    This paper discusses the detail of PDCP SN Gap Report.

2	Discussion
[bookmark: OLE_LINK12]    In Rel-18 XR WI, we introduce PDU set discard (section 5.3) in PDCP spec. We already have a NOTE to specify that it is up to UE implementation to minimize SN gap after SDU discard when a discarded PDCP SDU with SN. It is enough for a single PDCP SDU discard for earlier release. However, it is not enough for Rel-18 PDU set discard because PDU set contains more than one PDCP SDUs, which cannot be handled by UE implementation. Therefore, we think a standard solution is needed.
    When PDU set are discarded, transmitting entity should send a notification to receiving entity. The simplest way to notify receiving entity is to define a new PDCP control PDU and its format could be similar to PDCP status report with different meaning of each field. Similar to PDCP status report control PDU, the PDCP control PDU for notification should at least include the COUNT of first discard PDCP SDU’s SN.
[bookmark: OLE_LINK52]Proposal 1: Introduce a new PDCP control PDU for PDCP SN Gap Report.
[bookmark: OLE_LINK25][bookmark: OLE_LINK21][bookmark: OLE_LINK4]Proposal 2: The PDCP SN Gap Report include the COUNT of first discard SN.
[bookmark: OLE_LINK51]    How to indicate following discarded PDCP SN could be further discussed. There are several different ways to indicate the following discard PDCP SN. We take the maximum packet size (140625 Bytes) defined in TR 38.838 as example, we analyze the overhead of control PDU for each mechanism:
· [bookmark: OLE_LINK16][bookmark: OLE_LINK6][bookmark: OLE_LINK7][Bitmap] The first one is similar to PDCP status report, we use a bitmap to further indicate which SN is being discarded or not discard. This mechanism is most generally and flexible, however, this will lead to a variable length PDCP control PDU. The overhead is 32 bits (Similar to FMC) + 96 bits ( ~ 140625/1500) = 16 Bytes
· [bookmark: OLE_LINK17][bookmark: OLE_LINK11][Two COUNTs] Another mechanism is based on characteristic of PDU set, it is expected that the PDU set contains a series of PDCP SDU with consecutive SNs. Therefore, besides the COUNT of first discard PDCP SDU SN, PDCP notification report only need to indicate the SN of last discard PDCP SDU SN. The overhead is 2 * 32 bits (First Discard Count similar to FMC) = 8 bytes
· [bookmark: OLE_LINK13][bookmark: OLE_LINK18][bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK9][bookmark: OLE_LINK14][bookmark: OLE_LINK15][First Discard Count + number of SDUs] Last mechanism is to indicate how many consecutive PDCP SDUs are discarded. Therefore, the information should be included in PDCP notification report is number of discarded PDCP SDUs. The overhead is 32 bits (First Discard Count similar to FMC) + log2  (140625/1500) bits, which is less than 1 Byte = 5 Bytes.
    
	
	Bitmap
	Two COUNTs
	First Discard Count + number of SDUs

	Overhead
	Variable length,
at most 16 Bytes.
	[bookmark: OLE_LINK20]Fixed length,
8 Bytes
	Fixed length,
5 Bytes

	Prerequisite
	No
	SN is consecutive within PDU set


Table 1: Comparison of different notification format and mechanism.
[bookmark: OLE_LINK26][bookmark: OLE_LINK23]    From the solutions in Table 1, Bitmap indication has less limitations, therefore, we suggest that RAN2 to adopt bitmap indication for PDCP SN Gap Report.
[bookmark: OLE_LINK53]Proposal 3: RAN2 to adopt bitmap mechanism for PDCP SN Gap Report.
3	Conclusion
This document promulgated the following proposals:
Proposal 1: Introduce a new PDCP control PDU for PDCP SN Gap Report.
Proposal 2: The PDCP SN Gap Report include the COUNT of first discard SN.
Proposal 3: RAN2 to adopt bitmap mechanism for PDCP SN Gap Report.
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