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Introduction
Deflated [1] based UDC method requires the compressor and decompressor to maintain a memory buffer. The buffer content needs to be in sync for the packets to be decompressed successfully. In case the buffer is out of sync, reset is needed. 
UDC uses new PDCP Data Format which adds one additional octet. UE can notify to eNB when it is going to use this new format or when it falls back to the legacy PDCP data format without UDC header.
[bookmark: _Ref178064866]Discussion
Release Behaviour
When UDC is not configured, UE can use the PDCP packet format without UDC header. It would save some processing on the UE and eNB side without having to process an additional octet. Similarly, when UDC is configured UE should use the PDCP packet format with UDC header. 
When UDC is configured below packet format is used [3].



When UDC configuration is not configured, the legacy packet format without UDC header is used [2,3].


In some repeated checksum failure cases or error case such as compressor points to memory location outside of buffer memory, it would be more natural for eNB to release the UDC configuration. Similarly, any other case where eNB does not see the gain of having compression, eNB can decide to release the UDC configuration. When UDC configuration is released, UE should fallback to PDCP packet format without UDC header. However, on the eNB side, there can be ambiguity whether the third octet as shown above is UDC header or data packet. If the packet is still processed by UDC or it is without UDC header. There can be a need to explicitly mention to eNB that UE has released UDC and that the packets from now on would be without UDC header to avoid any ambiguity.

[bookmark: _Toc498244457][bookmark: _Toc498360605][bookmark: _Toc498360633][bookmark: _Toc498361963]RRC Reconfiguration to release UDC configuration may not be sufficient for this purpose. There should be some sort of ack from UE saying configuration is released and it has fallback to PDCP Data header without UDC octet.

One possible way would be to use PDCP control PDU packet for this purpose like RoHC feedback packet.





 
D/C
Length: 1 bit
Table 1 D/C field
	Bit
	Description

	0
	Control PDU

	1
	Data PDU


[bookmark: _Toc469053373]PDU type
Length: 3 bits
Table 2 PDU type
	Bit
	Description

	000
	PDCP status report

	001
	Interspersed ROHC feedback packet

	010
	LWA status report

	011
	UDC Feedback Packet

	100-111
	reserved


E/D
Length: 1 bit
Table 3 E/D field
	Bit
	Description

	0
	UDC Status Disabled

	1
	UDC Status Enabled







[bookmark: _Toc497418103][bookmark: _Toc498242006][bookmark: _Toc498242057][bookmark: _Toc498242293][bookmark: _Toc498243138][bookmark: _Toc498244437][bookmark: _Toc498361491]To address that the eNB will not be able to identify if the third octet is data or UDC header, a PDCP control PDU is used. 


[bookmark: _Toc498360606][bookmark: _Toc498360634][bookmark: _Toc498361964]Similar to the release case, when UDC is setup; ie, UE is configured to use the UDC, UE should notify to the eNB that it is going to use the new PDCP Data Format through the use of PDCP control packet PDU before using new PDCP data format with UDC header.





[bookmark: _Toc498244438][bookmark: _Toc498361492]The PDCP Control PDU indication for UDC status should be sent by UE before initiating the compression context and after releasing the compression context. 

Reset Behaviour
[bookmark: _Toc498243153][bookmark: _Toc498244458][bookmark: _Toc498360608][bookmark: _Toc498360636][bookmark: _Toc498361966][bookmark: _Toc497418062][bookmark: _Toc498242076]It has been suggested [3] to use one bit from UDC header to indicate reset. However, the complete sequence for reset and after reset behaviour is still unclear. The behaviour of reset bit also needs to be clearly defined. 
[bookmark: _Toc497418063][bookmark: _Toc498242077][bookmark: _Toc498243154][bookmark: _Toc498244459][bookmark: _Toc498360609][bookmark: _Toc498360637][bookmark: _Toc498361967]Regarding, the behaviour of the reset bit, should the UE set the reset bit to 1 for only one packet to indicate to eNB that a reset has been done as shown in below Figure 2. For the following packets (packets after the reset packet), the reset bit is switched back to 0. There is however small possibility that the packet marked with reset bit 1 for only one packet etc. is lost or corrupted. To have more reliability should it continue to have the bit set to 1 and if reset is needed again then toggle; ie; switch to 0 as shown in Figure 3. Thus, the reset bit can be toggled after every reset for reliability and faster continuation of UDC operation ie, without the need of any special reset packet.
[bookmark: _Toc497418101][bookmark: _Toc498242004][bookmark: _Toc498242059][bookmark: _Toc498242294][bookmark: _Toc498243139][bookmark: _Toc498244439][bookmark: _Toc498361493]After eNB detects checksum failure, it can reset it’s buffer and send signalling to UE to reset its buffer. The packet received by eNB which are before the UE’s reset would be discarded by the eNB. Packets marked with UDC header bit reset/toggled would be processed by eNB as continuation of normal UDC operation.






[bookmark: _Toc498244440][bookmark: _Toc498361494]		Figure 2: Only One packet indicates Reset


				Figure 3: Reset field is toggled

[bookmark: _Toc498243156][bookmark: _Toc498244461][bookmark: _Toc498360611][bookmark: _Toc498360639][bookmark: _Toc498361969]There is also possibility to use PDCP control packet PDU for the reset purpose (Figure 4) as RRC Reconfiguration could take longer duration than L2 PDCP Control packet. Thus, should a PDCP control packet PDU be used from eNB to indicate the need of reset.
[bookmark: _Toc497418100][bookmark: _Toc498242003][bookmark: _Toc498242058][bookmark: _Toc498242295][bookmark: _Toc498243141][bookmark: _Toc498244442][bookmark: _Toc498361496]RAN2 to discuss whether RRC Reconfiguration signalling should be used for resetting or a PDCP control Packet should be used for this purpose. 
[bookmark: _Toc497418064][bookmark: _Toc498242078][bookmark: _Toc498243157][bookmark: _Toc498244462][bookmark: _Toc498360612][bookmark: _Toc498360640][bookmark: _Toc498361970]It could happen that there are multiple checksum failures in short span of time or UE does not perform reset or there is some software error where UE happens to point to memory location outside of buffer size, in such error scenarios eNB can release the UDC configuration.
[bookmark: _Toc498242296][bookmark: _Toc498243142][bookmark: _Toc498244443][bookmark: _Toc498361497] eNB can release the UDC configuration in error scenario such as multiple checksum failure in short span.



RE
Length: 1 bit
From eNB to UE
A reset field.
Table RE field
	Bit
	Description

	0
	Normal Operation

	1
	Perform Reset




RE
Length: 1 bit
From UE to eNB
A reset field.
Table RE field
	Bit
	Description

	0
	Normal Operation

	1
	Reset has been performed





[bookmark: _Toc498360613][bookmark: _Toc498360641][bookmark: _Toc498361971]If reset is indicated by PDCP control PDU an additional bit can be freed in UDC Data header which can be used for checksum or any other purpose.



					Figure 4: PDCP Control Packet PDU for Reset
Conclusion
In section 2 we made the following observations:
Observation 1	RRC Reconfiguration to release UDC configuration may not be sufficient for this purpose. There should be some sort of ack from UE saying configuration is released and it has fallback to PDCP Data header without UDC octet.
Observation 2	If reset is indicated by PDCP control PDU an additional bit can be freed in UDC Data header which can be used for checksum or any other purpose.

Based on the discussion in section 2 we propose the following:
Proposal 1	To address that the eNB will not be able to identify if the third octet is data or UDC header, a PDCP control PDU is used. 
Proposal 2	The PDCP Control PDU indication for UDC status should be sent by UE before initiating the compression context and after releasing the compression context. 
Proposal 3	After eNB detects checksum failure, it can reset it’s buffer and send signalling to UE to reset its buffer. The packet received by eNB which are before the UE’s reset would be discarded by the eNB. Packets marked with UDC header bit reset/toggled would be processed by eNB as continuation of normal UDC operation.
Proposal 4	RAN2 to discuss whether RRC Reconfiguration signalling should be used for resetting or a PDCP control Packet should be used for this purpose.
Proposal 5	eNB can release the UDC configuration in error scenario such as multiple checksum failure in short span.


[bookmark: _In-sequence_SDU_delivery]References
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