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Introduction
In RAN #77 meeting, UDC SI has been closed, work on deflate based solution was approved to be the new UDC WI. As analyzed during SI, UDC will be located in PDCP layer similar as header compression.
This paper discusses the impact to PDCP layer from UDC function.
Discussion
2.1	Introduction of uplink data compression/decompression function
Header compression and decompression are stated in subclause 5.5 in [1]. A similar approach can be used to introduce uplink compression and decompression function and make this part as a black box to all specification reader. There are following subclauses we should consider and fill in.
· Deflate compression: make general introduction of deflate based algorithm;
· Configuration of uplink data  compression: general configuration method of UDC;
· UDC header: general function of UDC header;
· Compression/decompression buffer handling: introduction of buffer operation when normal transmission, re-establishment or handover;
· UDC parameters: general introduction of UDC related parameters, e.g. buffer size, etc.
· Error handling: introduction of error handling procedures;
Proposal 1: it is proposed to introduce uplink data compression/decompression as a separate subclause which is similar to header compression/decompression.
2.2	Impact to PDCP entities
PDCP entities are stated in section 4.2.2 in TS 36.323[1]. The legacy PDCP entity involves header compression/decompression function for u-plane data. In RAN2 #97bis meeting, it is agreed that UDC entity is considered to be located in PDCP layer. Then the remaining issue is where to introduce the UDC function in PDCP. Actually, to lower layer than PDCP, the IP data is invisible because the low layers don’t have to decode the IP data at all. Hence, it seems we can introduce the UDC in anywhere in PDCP just before adding PDCP header. However, as UDC has the similar function as header compression, it seems logical and reasonable to put the UDC to parallel location as header compression/decompression function.
Observation 1: UDC function should be introduced in PDCP entity.
Proposal 2: it is proposed to introduce UDC function at a parallel location as header compression/decompression function.


Figure-1Proposed PDCP functional view with UDC
Proposal 3: RAN2 is requested to agree the Figure-1 as the new PDCP functional view.
2.3 Impact to UL data transfer procedures
UL data transfer procedures are stated in section 5.1.1 in [1] for transmission. UDC has little impact to these procedures. Only some UDC related wording need to be introduced as follow (words in red).

At reception of a PDCP SDU from upper layers, the UE shall:
-	start the discardTimer associated with this PDCP SDU (if configured);
For a PDCP SDU received from upper layers, the UE shall:
-	associate the PDCP SN corresponding to Next_PDCP_TX_SN to this PDCP SDU;
NOTE:	Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.
-	perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4 or uplink data decompression of the PDCP SDU (if configured) as specified in the subclausex.x.x;
[bookmark: _GoBack]-	perform integrity protection (if applicable), and ciphering (if applicable) using COUNT based on TX_HFN and the PDCP SN associated with this PDCP SDU as specified in the subclause 5.7 and 5.6, respectively;
-	increment Next_PDCP_TX_SN by one;
-	ifNext_PDCP_TX_SN>Maximum_PDCP_SN:
-	set Next_PDCP_TX_SN to 0;
-	increment TX_HFN by one;
-	submit the resulting PDCP Data PDU to lower layer.
	setLast_Submitted_PDCP_RX_SN to the PDCP SN of the last PDCP SDU delivered to upper layers.
Similar modification can be made in subclause 5.2.1 in [1] for re-establishment procedure.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Observation2: simple modifications can be made to introduce UDC in UL data transfer procedures.
2.4   Defination of UDC header
New UDC header format can be defined in subclause 6.2.x in [1] as we proposed in R2-1710720 [3]. As discussed, UDC is used only for user plane data.


Figure-1 UDC header format [3]

Proposal 4: RAN2 to agree introducing UDC header format followed with UDC data block in TS 36.323.
2.2   Conclusion
In this paper, we analyzed the specification impact due to introducing UDC, it is observed that:
Observation 1: UDC function should be introduced in PDCP entity.
Observation2: simple modifications can be made to introduce UDC in UL data transfer procedures.
It is proposed that:
Proposal 1: it is proposed to introduce uplink data compression/decompression as a separate subclause which is similar to header compression/decompression.
Proposal 2: it is proposed to introduce UDC function at a parallel location as header compression/decompression function.
Proposal 3: RAN2 is requested to agree the Figure-1 as the new PDCP functional view.
Proposal 4: RAN2 to agree introducing UDC header format followed with UDC data block in TS 36.323.
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