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Introduction
Operators have expressed interest and have proposed to use pre-defined dictionary for UDC [1]. The pre-defined dictionary has been primarily used for SIGCOMP (compressing SIP signalling at Application Layer). 
This paper aims to discuss how pre-defined dictionary can be supported for UDC.
[bookmark: _Ref178064866]Discussion
2.1 Pre-defined Dictionary
In [2] it has been suggested to use the third party pre-defined dictionary (e.g. operator defined dictionary) for UDC. It could be possible for the operator to configure the pre-defined dictionary in the UE that the operator owns. However, for roaming UE it would be problematic.  If the roaming UE sends compressed SIP packets using its home operator pre-defined dictionary, eNB would not be able to decompress the packets and it may result in data corruption. In such case, it is desirable if UE does not indicate the support of operator desired dictionary. The UE can identify based upon the home PLMN id and registered PLMN id whether it is home UE or roaming UE.

[bookmark: _Toc498457295][bookmark: _Toc498591353][bookmark: _Toc505693090][bookmark: _Toc505693462][bookmark: _Toc505693661][bookmark: _Toc505694084][bookmark: _Toc505694111][bookmark: _Toc506026093][bookmark: _Toc506069923][bookmark: _Toc506070040][bookmark: _Toc506462981]For roaming case, UE does not report ODD capability.

[bookmark: _Toc498457297][bookmark: _Toc498591355][bookmark: _Toc505693091][bookmark: _Toc505693463][bookmark: _Toc505693662][bookmark: _Toc505694085][bookmark: _Toc505694112][bookmark: _Toc506026094][bookmark: _Toc506069924][bookmark: _Toc506070041][bookmark: _Toc506462982]It could happen that the operator has distributed new version of Operator defined dictionary whereas the UE still has an old version of the Operator defined dictionary. To avoid ambiguity in such case, it is good to indicate in the UE capability the version/id of operator defined dictionary.

[bookmark: _Toc498457298][bookmark: _Toc498591356][bookmark: _Toc505693092][bookmark: _Toc505693464][bookmark: _Toc505693663][bookmark: _Toc505694086][bookmark: _Toc505694113][bookmark: _Toc506026095][bookmark: _Toc506069925][bookmark: _Toc506070042][bookmark: _Toc506462983]UE capability for the support of operator defined dictionary is tagged with the version/id of the dictionary.




[bookmark: _Toc506026097][bookmark: _Toc506069927][bookmark: _Toc506070044][bookmark: _Toc506462985]					Figure: 1

For multiple-PLMN case, where operators share the same operator defined dictionary and are defined as E-PLMNs and are included in TAI list as shown in the figure 1, it could be problematic for the target eNB to identify whether UE supports the right dictionary. When UE A belonging to PLMN A, moves to PLMN B, it’s UE capability may not be updated in such scenario it can be considered to have the same capability as when it was in PLMN A. Further, for multiple E-PLMN case, the target E-PLMN can retrieve the UE capability directly from H-PLMN MME. If all EPLMNs share the same dictionary, it would not be a problem. However, that is very unlikely scenario where the same dictionary would be shared across E-PLMNs.
One possible solution is to tag ODD with H-PLMN ID or available PLMN ID, however from SA3 perspective, after GUTI has been assigned, it is not advisable that UE provides any sensitive information such as IMSI or PLMN-IDs. It could lead to privacy violation and allow easy tracking of the subscriber. The E-PLMNs can be also geographically separate, so phisher looking into PLMN-ID tag which differs from the usual PLMN-ID tag in that area can try to track. For example, possibility to track information such as, “how many German delegates visited Poland”. As SA3 motto is “Prevention is Better than Cure”, RAN2 should refrain from using solution that can compromise on security or privacy.
In such scenario an alternate solution can be realized where UDC functionality can be utilized such as PDCP Data Packet with PDCP Header and Checksum calculation. The solution is simple, when a dictionary is provided to the UE, a tag is included/associated with the dictionary indicating in which PLMN-ID(s) the dictionary is applicable for. When such UE with ODD capability moves to target E-PLMN, target eNB can assume that UE supports ODD and thus configure ODD. However, UE can compare, the current selected PLMN-ID with the available ODD PLMN dictionary tag. If this match, UE can set the FD bit in PDCP Data Packet PDU as 1, otherwise it can set it to 0. 
Similarly, on eNB side, eNB can verify the checksum before decompressing the packet. If there is match, eNB can proceed otherwise eNB can reconfigure UDC without ODD or can even release UDC or simply perform the buffer reset procedure by sending PDCP Control Packet PDU which has already been agreed.





FD (Field Dictionary)
Length: 1 bits
Table 6.3.y.1: Supported Dictionary field
	Bit
	Description

	0
	No Dictionary Used for compression

	1
	Pre-Defined Dictionary Used for compression


	



[bookmark: _Toc505693466][bookmark: _Toc505693665][bookmark: _Toc505694088][bookmark: _Toc505694115][bookmark: _Toc506026098][bookmark: _Toc506069928][bookmark: _Toc506070045][bookmark: _Toc506462986]Define Field Dictionary, One Bit, in the PDCP Data Packet PDU UDC header


[bookmark: _Toc506462987]The pre-fill dictionary is useful to compress initial packets, the pre-fill content is flushed when new packets are stored in the buffer. After checksum error, initializing the buffer with pre-fill content may not provide much compression gain and may even lead to yet another checksum error. In such case, it is good to initialize an empty buffer after reset.
[bookmark: _Toc506069930][bookmark: _Toc506070047][bookmark: _Toc506462988]After buffer is reset, it should not use pre-filled content. Buffer should be empty.
[bookmark: _Toc506026100][bookmark: _Toc506069931][bookmark: _Toc506070048][bookmark: _Toc506462989]RRC Reconfiguration to reconfigure UDC without ODD should be allowed.




Conclusion
[bookmark: _Hlk498457210]In section 2 we made the following observation:

Based on the discussion in section 2 we propose the following:
Proposal 1	For roaming case, UE does not report ODD capability.
Proposal 2	UE capability for the support of operator defined dictionary is tagged with the version/id of the dictionary.
Proposal 3	Define Field Dictionary, One Bit, in the PDCP Data Packet PDU UDC header
Proposal 4	After buffer is reset, it should not use pre-filled content. Buffer should be empty.
Proposal 5	RRC Reconfiguration to reconfigure UDC without ODD should be allowed.
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