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Introduction
CR0599r, TS 38.463 v16.5.0, Rel-16, Cat. F
Include a maxCID-EHC-UL IE within the EHC Uplink IE as TS 38.331. 
add procedural texts so that:
-	For each requested DRB, if the EHC Uplink IE is included within the EHC Parameters IE in the PDCP Configuration IE, the gNB-CU-CP shall include the maxCID-EHC-UL IE within the EHC Uplink IE in the PDCP Configuration IE in the BEARER CONTEXT SETUP REQUEST message.
-	For each requested DRB, if the EHC Uplink IE is included within the EHC Parameters IE in the PDCP Configuration IE, the gNB-CU-CP shall include the maxCID-EHC-UL IE within the EHC Uplink IE in the PDCP Configuration IE in the BEARER CONTEXT MODIFICATION REQUEST message.
E///: this IE exists in RRC since the beginning; no issue until now. This is UL, so this is decided by the UE, not by the CU-UP (which does not control this). Not needed.
HW: these resources can be jointly used by UL and DL, hence the interaction
E///: but you already know how many you can configure in DL (total should not be exceeded) – does not matter
HW: RAN2 changed their IEs several times – there’s a mismatch
noted
CB: # 122_EHCstatusWRT_RAN2
- clarify history of this IE between RAN2 and RAN3; any mismatch?
- is this info needed at the CU-UP?
(HW - moderator)
Summary of offline disc R3-212758
For the Chairman’s Notes
[bookmark: _GoBack]After the discussion, the opinions are not converged. The following is proposed:
To be continued:
FFS how to restrict the number of established DL EHC contexts. 
FFS how total number of EHC contexts for the UE is guaranteed to be less than or equal to the maxNumberEHC-Contexts in case of multiple CU-UPs.


Discussion 
History of maxCID-EHC-UL IE between RAN2 and RAN3
[bookmark: OLE_LINK3]The maxCID-EHC-UL IE had not been included in TS 38.331 until version g10. Specifically, it was proposed during RAN2 #110-e meeting, where R2-2004955 explicitly states the following change:
· Add maxCID-EHC-UL to indicate the maximum number of EHC contexts the UE can establish in uplink for a DRB. 
For RAN3, the support of EHC in E1 was agreed in RAN3 #108-e meeting. In R3-204491, the following was clearly stated:
· Introduce EHC Parameters IE in the E1AP: PDCP Configuration IE.
From the CR’s history, it can be found that the CR had been updated for a few versions based on the need of RAN2. And the last captured TP to that CR is R3-204142 (from E///) to update the IE with RAN2 progress.
It is worth mentioning that, the RAN2 #110-e meeting was held at almost the same time as RAN3 #108-e meeting, and the final agreement of RAN2 to include the maxCID-EHC-UL IE in the PDCP Configuration IE was somehow not noticed by RAN3. 
Hence, by checking the latest version of TS 38.331 and TS 38.463, a misalignment can be easily found that the maxCID-EHC-UL IE is missing in TS 38.463. 
It is therefore proposed to agree the following:
· There do exist a mismatch between 38.331 and 38.463 regarding this IE.
	Company
	Comment

	Huawei
	The misalignment exists and should be fixed.

	Samsung
	A solution might be needed to limit the number of EHC contexts in CU-UP, but whether the enhancement is required should be further analyzed. And the maxCID-EHC-UL IE is basically used in UE, not in CU-UP.

	ZTE
	maxCID-EHC-UL IE is used to indicate the maximum CID value that can be used for uplink, and the UL CID in EHC is allocated by UE.
Since EHC-CID-Length IE is al ready included in EHC Parameters IE, gNB-CU-UP can decode the UL EHC packets correctly based on the EHC-CID-Length IE.
So, gNB-CU-UP need not know the value of maxCID-EHC-UL IE, there is not mismatch issue.

	Ericsson
	Mismatch does not matter as such. Not all PDCP parameters in 38.331 are in the PDCP Configuration IE over E1. Each were discussed 1 by 1 and added only if the information is needed in the CU-UP

	
	

	
	



Is the IE needed at the CU-UP?
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Though R3-212016 has described the technical use of maxCID-EHC-UL IE, in this section we elaborate more the use of the IE and the interaction with downlink to try to reach an agreement that the IE is needed at the CU-UP.
Usage of maxCID-EHC-UL IE in UE and CU-UP:
DL EHC contexts are established by CU-UP and the UL EHC contexts are established by UE, but there are interactions between UL and DL since EHC contexts are jointly used by both uplink and downlink. 
In 38.323, the following definition is given:
· MAX_CID_EHC_UL: This is the maximum CID value that can be used for uplink.
Note that each EHC context is identified by a unique CID, so UE uses this IE to restrict the number of established UL EHC contexts. 
CU-UP also needs maxCID-EHC-UL IE for a different reason. First note that establishing UL and DL EHC contexts is a dynamic process, and CU-UP only knows how many UL EHC contexts has already been established, but has no idea of when the next UL EHC context will be established and certainly has no idea of how many UL EHC contexts will be established for UL in the end. 
Therefore, without the knowledge of maxCID-EHC-UL IE, the number of DL EHC contexts the CU-UP can establish is restricted only by ehc-CID-Length which indicates the length of the CID field. For example, if the typical value 7 is specified for ehc-CID-Length, it means the CID length is 7 bits, and the maximum number of EHC contexts that can be established in DL for a DRB is 2^7=128. When maxCID-EHC-UL IE is notified, however, the CU-UP reserves maxCID-EHC-UL EHC contexts for UL, and the maximum DL EHC contexts that can be established for a DRB reduces to 2^ ehc-CID-Length- maxCID-EHC-UL. 
Reason for restricting the number of DL EHC contexts:
One possible question is why the number of established EHC contexts in DL has to be further restricted to 2^ ehc-CID-Length- maxCID-EHC-UL ? The answer is UE has limited ability to store EHC contexts in the cache. 
The UE itself has to store both UL contexts established by itself and the DL EHC contexts established by CU-UP in the cache. Specifically, regarding the UL, the UE plays the role of EHC compressor, so it stores original header field information as an "EHC context". Regarding the DL, UE plays the role of EHC decompressor, when UE receives the DL packet from CU-UP, it also has to establish the EHC context identified by CID, so DL EHC contexts are also stored in UE. The mechanism of EHC has been explicitly described in Annex of 38.323. 
The UE’s ability to store EHC contexts in the cache is however limited, so we have maxNumberEHC-Contexts to indicate the maximum total value of EHC contexts (UL+DL) that can be handled by UE. Therefore, without the knowledge of maxCID-EHC-UL IE, the CU-UP has no idea how many EHC contexts can be established in uplink direction, so CU-UP may establish excessive EHC contexts in the DL. Since UE tries to store all the DL EHC contexts in the cache, there is a risk that the total number of EHC contexts stored in UE’s cache exceeds maxNumberEHC-Contexts. 
With the above explanation, the discussion here tries to achieve the following agreement:
· The IE is needed at the CU-UP. 
	Company
	Comment

	Huawei
	CU-UP has to use the IE to restrict the number of EHC contexts to establish in DL. Without this, the summation of UL and DL EHC contexts stored in UE may exceed UE’s ability. Based on this technical reason and the misalignment with RAN2, this IE should be added.

	Samsung
	We don’t understand how CU-UP restricts the number of EHC contexts for DL only with the maxCID-EHC-UL IE. 
CU-UP can know only the EHC-CID-Length and it’s not the same as the maxNumberEHC-Contexts. So CU-UP can’t calculate the maximum DL EHC contexts with it.
And the maxNumberEHC-Contexts is UE’s capability and per-UE, but the maxCID-EHC-UL is configured per-DRB. In case of multiple CU-UPs for a UE, it’s not clear how total number of EHC contexts for the UE is guaranteed to be less than or equal to the maxNumberEHC-Contexts.
So we think further consideration and discussion would be required.

	ZTE
	The number of established EHC contexts in DL does not need to be restricted to 2^ ehc-CID-Length- maxCID-EHC-UL, only the number of established EHC contexts in UL should be restricted to maxCID-EHC-UL.
The established EHC contexts should be restricted by the UE capability,e.g., which is reported by UE and includes both UL EHC contexts and DL EHC contexts.
So, we think maxCID-EHC-UL is not necessary in CU-UP, but the UE capability maxNumberEHC-Contexts-r16 is necessary in CU-UP. 

	Ericsson
	The only constraint for the CU-UP is to not exceed the maxNumberEHC-Contexts value, when adding total UL and DL EHC contexts used at the same time. And for this the maxCID-EHC-UL will not help, because the CU-UP knows how many contexts are used by the UE in real time. maxNumberEHC-Contexts-r16 is probably more relevant. This value can be split between multiple CU-UPs by the CU-CP, if needed.

	
	

	
	



Conclusion, Recommendations [if needed]
If needed
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