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1	Introduction
In the RAN2#108, EHC had been discussed and several agreements were reached. In this contribution we discuss the remaining details regarding Q-TAG removal in EHC related to the following agreement. 
	Q-TAGs can be removed in EHC, considering all sub-fields, assuming this is static (i.e. no dynamic indications in EHC) 


[bookmark: _Ref178064866]2	Discussion
It has been agreed that Q-tags can be removed in EHC assuming they are static (within the EHC context). PCP and DEI fields for which static-ness depends on bridge implementations, can thereby also be considered. We see two different approaches
· A) Always removing Q-Tags in EHC, implying that for each Q-Tag value (PCP, DEI) a new EHC context is established
· B) Optionally removing Q-Tags in EHC per context, i.e. indicating in context establishment whether Q-Tags are removed or present in compressed format.

In the following we analyze the required context ID space for the two different options exemplarily (for A and B above, with Source S, Destination D, Type T, Q-TAGs Q). It becomes obvious that more context IDs need to be reserved for A).
	Flow
	A) Always remove Q-Tag
	B) Optionally remove Q-Tag

	S1, D1, T1, Q1 
	 context 1

	 context 1, removed Q-Tag


	S1, D2, T1, Q1 
	 context 2
	 context 2, removed Q-Tag

	S1, D2, T1, Q2 
	 context 3
	 context 3, with Q-Tag

	S1, D2, T1, Q3
	 context 4
	 context 3, with Q-Tag

	S1, D2, T1, Q4, Q5
	 context 5
	 context 3, with Q-Tags

	S1, D2, T1, Q3 with other PCPDEI
	 context 6
	 context 3, with Q-Tag

	S1, D2, T1, Q3 with other PCPDEI
	 context 7
	 context 3, with Q-Tag

	...
	...
	...



When it comes to the EHC control overhead, the current discussion considers either 1 or 2 octets i.e. including each 1 bit for compressed/uncompressed format identification, and the rest i.e. 7 bit or 15 bit as context ID space, i.e. enabling either 128 or 32.768 EHC context IDs per DRB. Table 2 below illustrates the difference in gains between spending 1 or 2 octets for the EHC control fields (with and without Q-Tag removal). It becomes obvious that the difference in gain between 1 or 2 octets is rather low in all cases. 
[image: ]
Table 2: EHC gain = (removedEthHdr+EhcControl) / (frameSize-FCS). No padding removal. Without and with Q-Tag removal.	
Considering beside this observation also that potentially many (i.e. significantly more than 128) Ethernet flows are handled by the same DRB, we propose to utilize 2 octets for the EHC header. 
It was identified as remaining open issue from email discussion [2] whether the EHC CID length should be configurable, as becomes obvious from Table 2, the performance impact of using 2 octets vs 1 octets is not that significant, therefore we don’t see the optimization of indicating the size of the CID necessary. 
[bookmark: _Toc32507590]EHC control header has always size of 2 octets (up to 15 bit context ID space).
The maximum number of CIDs usable among the up to 15bit CIDs was also discussed in [2], we believe that additional restriction e.g. configuring the maximum number beyond that, is not required.
[bookmark: _Toc32507591]MAX_CID is not required to be configurable. 
Then, from the context IDs of size 15 bits, it can be discussed whether method A) should be used, or with method B) 1 bit of those context IDs should be reserved to indicate whether Q-Tag is present or removed per context. We believe that option B) is preferable, since it is avoided that for each different Q-Tag or PCP DEI variation in Q-Tag an entire new context needs to be established (feedback required for each context, incurring delays before compression begins), which would also require more memory to store all established context’s field values in the decompressor. 
[bookmark: _Toc32507592]EHC Q-Tag removal/presence per EHC context is indicated in uncompressed format.

2	Feedback
In our contribution to RAN2#107bis, i.e. R2-1912553 [3], we showed that feedback for EHC is not necessarily required. In fact, the requirement for feedback leads to overhead and delays until the EHC operation can start – and this for each and every EHC context established. Given that we work towards TSN requirements, the underlaying PHY/MAC/RLC protocols need to be ultra-reliable, thus packet loss is extremely low, and feedback would not be required in those cases. We believe that with repeated uncompressed transmission for robust EHC are sufficient. Note that those are not repetitions of data, but repetitions of uncompressed EHC packets (same context ID, same header, different data).
Given the assumption of the proponents of feedback that transmissions may indeed fail sometimes, one would also need to think about feedback-transmission failures and recovery mechanisms, for example repeated feedback transmissions or uncompressed EHC packet retransmissions, e.g. specified with help of timers. We believe that this leads to unnecessary complexities, that cannot be addressed in time for work item finalization. There should be the option to not rely on feedback, i.e. allowing compressor to transmit compressed packets for an EHC flow even before feedback is received. Sufficient certainty can be established that the context had been established in the decompressor by simply sending multiple uncompressed packets of the flow before, where the number of those multiples could be configurable. 
[bookmark: _Toc16689996][bookmark: _Toc24011048][bookmark: _Toc29468055][bookmark: _Toc32507593]Feedback for EHC is configurable per DRB. 
[bookmark: _Toc24011049][bookmark: _Toc29468056][bookmark: _Toc32507594]When feedback is not configured, the compressor can start sending compressed formats after a configurable number of uncompressed formats are sent for this context.

4	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	EHC control header has always size of 2 octets (up to 15 bit context ID space).
Proposal 2	MAX_CID is not required to be configurable.
Proposal 3	EHC Q-Tag removal/presence per EHC context is indicated in uncompressed format.
Proposal 4	Feedback for EHC is configurable per DRB.
Proposal 5	When feedback is not configured, the compressor can start sending compressed formats after a configurable number of uncompressed formats are sent for this context.
[bookmark: _GoBack]
[bookmark: _In-sequence_SDU_delivery]5	References
RP-193233, New WID on enhanced Industrial Internet of Things (IoT) and URLLC support
Report of email discussion [108#53] [IIOT] EHC remaining issues

6	Annex: Agreements
In previous RAN2 meetings, the following agreements were reached. In RAN2#105bis:
We develop Ethernet header compression 100% in 3GPP TS (not by extending ROHC)
In RAN2#106:
Ethernet Header Compression (EHC) is configured per DRB, separately for UL and DL.
Use context ID concept such that compressor and decompressor associates a context ID with Ethernet header contents. 
Compression is done with following principle:
- For Ethernet flow resulting in creation of new context, compressor transmits at least one packet with full header and context id (to establish context in decompressor). 
	- After above, compressor starts transmits compressed packets. FFS if multiple transmissions and/or feedback is needed.  
EHC header format is designed to include following mandatory fields: Context ID, Indication of header format (i.e. full header and compressed header), FFS other field, e.g. profile ID
In RAN2#107bis
The EHC function is in PDCP
The EHC header is located after the SDAP header, and it is ciphered 
The EHC can removes the following fields: SOURCE/DESTINATION ADDRESS, TYPE, and EHC do not support multiple formats
FFS: Pad removal 
For context establishment the compressor send the full header and the context ID via PDCP data PDU
ROHC and EHC are independent, e.g. from specification point of view they could both be configured for a DRB.
FFS if for context establishment the explicit feedback is sent via PDCP control PDU.
Baseline feedback mechanism, enhancements not precluded: 
For context establishment the de-compressor sends an explicit feedback to the compressor after the establishment of the context, i.e. when a full header packet is received with a context id. 
For context establishment the explicit feedback includes the “Context ID”.
When the compressor receives the feedback it is confident that the context is successfully established, and from this time compressed header packets can be transmitted. 
FFS if EHC is allowed to be configured for a unidirectional link. 
RAN2#108
There is support in R2 to have Ethernet Padding Removal for IIOT
The following tentative agreements are postponed, we send an LS to SA1, but we will decide next meeting regardless if get a reply in time or not.
Padding Removal tentative agreements
Specify the EHC decompressor behaviour such that it checks the frame size after reapplying the Ethernet header and in case it is lower than 64 bytes, the decompressor appends random bytes to make the frame a valid Ethernet frame (e.g. 64 bytes long).
We don’t specify the behaviour of the compressor/padding removal side
Padding removal is an optional feature that is configurable.

Approved (this is the final version) R2-1916547

RAN2 confirm the feedback mechanism already agreed in the last meeting and apply this to both AM DRB and UM DRB.
The EHC algorithm is not allowed to be configured for a uni-directional link. 

Q-TAGs can be removed in EHC, considering all sub-fields, assuming this is static (i.e. no dynamic indications in EHC)
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1oct EHC control fields 2oct EHC control fields

Frame size [oct] w/o Qtag with Qtag with 2Qtag w/o Qtag with Qtag with 2Qtag

64 21,7% 28,3% 35,0% 20,0% 26,7% 33,3%

128 10,5% 13,7% 16,9% 9,7% 12,9% 16,1%

256 5,2% 6,7% 8,3% 4,8% 6,3% 7,9%


