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1	Introduction 
The question 6 of e-mail discussion 97bis#23 is as below;
	Question 6: Is there a problem RAN2 should address for out-of-order reception or duplicated reception (i.e. in case of no RLC duplicate detection) of PDCP control PDUs?



In LTE, PDCP control PDUs carries one of followings 
· PDCP Control PDU for interspersed ROHC feedback packet
· PDCP Control PDU for PDCP status report
· PDCP Control PDU for LWA status report
· PDCP Control PDU for LWA end-marker packet
[bookmark: _GoBack]The e-mail discussion focused on the first two because other control PDUs may not be used in NR at least for the first release. The consensus seems that out-of-order or duplicate reception of PDCP status report does not cause a problem. The controversial part is about interspersed ROHC feedback packet.
ROHC is fairly complicated compression protocol which was specified and has been maintained by IETF. Thus, reaching sure conclusion regarding the impact of out-of-order or duplicate reception of ROHC feedback would be difficult for RAN2. Fortunately, informative RFC 4224 provides good overview and conclusion on this issue.
2	RFC 4224: ROHC over channels that can reorder packets 
RFC 4224 aims to provide guidelines on how to implement ROHC profiles over channels not guaranteeing in-order delivery. It first analyses in section 5 the problem of out-of-sequence reception (IETF uses reordered instead of out-of-sequence, which would make confusion for RAN2 who uses ‘reordering’ differently. In this contribution we will use out-of-sequence) of the ROHC packets and then in section 6 provides the implementation guidelines to deal with such channels.
The interesting part is section 5 where the impact of out-of-sequence reception is well analysed. Table 1 is the summary of the impact/consequence.
<Table 1>
	Out-of-sequence reception of:
	Impact/Consequence

	Context updating packets (e.g. IR, IR-DYN, all U/O mode packets ...)
	Context damage or 
Detected decompression failure

	Context non-updating packets (e.g. R-0, R-1*)
	Undetected decompression failure

	ROHC feedbacks (e.g. ACK)
	No impact (feedback received out of order is still useful of is discarded)



Context damage means loss of context synchronization between compressor and decompressor. It can be recovered by IR packet transmission/reception which will be triggered after considerable number of consecutive decompression failures. 
Undetected decompression failure would result in decompressor’s forwarding wrongly decompressed packets to the upper layer which may cause unexpected outcome.
Detected decompression failure for a packet causes the discard of the packet.  
3	The impact of out-of-ordered interspersed ROHC feedback packet 
Despite of the implications the name bears, interspersed ROHC feedback packets carry not only ROHC feedback packet (ACK, NAK, STATIC-NAK) but also context updating packets like IR or IR-DYN. The main intention of interspersed ROHC feedback packet is to carry stand-alone ROHC control information.   
Observation 1: interspersed ROHC feedback packets can carry context updating packets like IR or IR-DYN.
Then the analysis in the table 1 that out-of-sequence reception of ROHC feedbacks does not have any impact is not valid for out-of-sequence reception of interspersed ROHC feedback packets. According to the analysis in RFC 4225, the consequence of out-of-sequence reception of IR/IR-DYN is damaged context. 
Observation 2: Out-of-sequence reception of context updating packets like IR/IR-DYN can cause context damage.
One example is given below.
· Transmission order in the compressor
· ROHC pkt (n) compressed with old context is transmitted and then IR pkt is transmitted
· Reception order in the decompressor
· IR pkt for new context is received first and then ROHC pkt (n) compressed with old context is received
· Consequence
· Decompressor updates the context with the IR packet
· Decompressor decompresses ROHC pkt (n) with the new context.
· If decompression succeeds, decompressor context is unpredictably updated in compressor point of view. 
One can argue that it is rare case which is true. However, the possibility is explicitly mentioned in RFC 4224 as captured in table 2. It may not be safe to simply ignore it.
<Table 2>
	5.2.2.  Context Damage (Loss of Synchronization)

   Reordering of packets between ROHC peers can impact the robustness
   properties of the optimistic approach (U/O-mode) as well as the
   reliability of the secure reference principle (R-mode).

   The successful decompression of a sequentially late change packet
   (U/O-mode) and/or updating packet (R-mode) can update the context of
   the decompressor in a manner unexpected by the compressor.  This can
   lead to a loss of context synchronization between the ROHC peers.




Observation 3: Loss of context synchronization between ROHC peers due to out-of-sequence reception of interspersed ROHC feedback packets may be rare case
Observation 4: It is not clear whether RAN2 can ignore such error case completely
3 Conclusion
Based on the discussion in section 2 and 3, followings are proposed.
Proposal 1: To not introduce sequence number for PDCP status report
Proposal 2: To discuss further whether to introduce solution to deal with out-of-sequence reception of interspersed ROHC feedback packet
