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Discussion on PDCP running CR for NR IIOT

This document is to discuss issues identified in following e-mail discussion

[108#52][IIOT] Running CR 38.323 (LG)
	Intended outcome: Endorsable draft CR
	Deadline:  2020-01-30 

For the efficient handling of the discussion, rapporteur suggests to have three phases for the discussion.

Phase1: deadline Jan. 10, 2020
- collecting issues on the PDCP running CR identified by companies

Phase2: deadline Jan. 28, 2020
- inviting comments from companies for each identified issue
- rapporteur will provide updated PDCP running CR on Jan. 30, 2020 based on the outcome of the discussion

Phase3: deadline Feb. 7, 2020
- inviting comments from companies on the updated PDCP running CR


Issue list

Issue 01. (raised by OPPO)
Section 5.2.1, 5.6
Identified issue:
For the sentence “if the at least two associated RLC entities belong to the different Cell Groups”, we wonder if the highlight part should be replaced by “the primary RLC entity and the secondary RLC entity”? Considering if the number of legs is larger than 2, it would be always TRUE that “the at least two associated RLC entities belong to the different Cell Groups”, and thus even if the secondary leg is in the same CG as for primary leg, the PDCP submission would be based on ul-DataSplitThreshold.	

	Company
	Comments

	Rapporteur
	The issue is related to the definition of “secondary RLC entity”.

	Sharp
	Considering that the “secondary RLC entity” is used for both split and duplication in Rel-15 and endosed 38.321, we prefer to have a new term for only split data transmission purpose, for example, “split secondary RLC entity” proposed by CATT. 

	Samsung
	Agree with OPPO that “at least two associated RLC entities belong to the different cell groups” always implies “more than two RLC entities belong to the different cell group.” The later part can be removed.
Regarding the definition of “secondary RLC entity”, we share the view with Sharp and CATT. Both endorsed 300 and 321 running CR assumes that RLC entity which is not primay is a secondary RLC entity. So, new term e.g. split secondary RLC entity” is preferred. For the name, we suggest “primary secondary RLC entity” which looks consistent with other terminology like PSCell.

	CATT
	No support. We don’t get the argument “Considering if the number of legs is larger than 2, it would be always TRUE that “the at least two associated RLC entities belong to the different Cell Groups””. In a CA-duplication only configuration that would not be the case. Moreover, given it was agreed that “For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used”, it would then be a misconfiguration if this pointer would identify an RLC entity in the same Cell Group as the primary RLC entity.

	Futurewei
	With CA duplication, it is not correct that “Considering if the number of legs is larger than 2, it would be always TRUE that “the at least two associated RLC entities belong to the different Cell Groups” .” 

	Nokia
	We think we need to sort out the terminology confusions with the secondary RLC entities before making decision on the text. Agree with Sharp and Samsung that a new name for the “secondary RLC entity in charge of split bearer operation” is needed.

	OPPO
	We tend to agree that this is related to the terminology definition of secondary RLC.
According to the running RRC CR, the possibility of configuring primary and secondary RLC within the same CG has been ruled out, so there should be no problem from this aspect.
Further clarication on the CA duplication would be needed, i.e., whether CA duplication only is within the scope of >2-leg duplication scenario, which is also related to issue#22.

	vivo
	Agree with Rapporteur.

	DOCOMO
	Agree with Rapporteur.

	Intel
	We agree with Rapporteur and others that this is a terminology issue, and a new terminology is needed for the secondary RLC entity used for the fallback to split bearer. We prefer “split secondary RLC entity” as proposed by CATT and Sharp.

	Ericsson
	This sentence refers to the Release 15 feature UL split data. The main problem is that “associated RLC entity” typically refers to a configuration for where in Rel-16 the association depends on activated RLC entities etc. If the configurations were prodived correctly, there is no real problem, however a new term would improve the specification as suggested. 

	Huawei
	Agree with Rapporteur that this is related to the definition of “secondary RLC entity”. 

	Qualcomm
	Agree with Nokia. 
Like CATT, we also did not follow the argument that “Considering if the number of legs is larger than 2, it would be always TRUE that “the at least two associated RLC entities belong to the different Cell Groups”.



Conclusion 01: Issues related to “secondary RLC entity” need to be discussed together. Majority companies want to introduce a new terminology “split secondary RLC entity”. The specification is updated based on the new terminology. Adopt the following changes.
3.1
Split secondary RLC entity: in dual connectivity, the RLC entity other than the primary RLC entity which is responsible for split bearer operation
5.2.1
-	if the PDCP duplication is activated:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities for which theactivated for PDCP duplication is activated;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	else:
-	if the transmitting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the primary RLC entity and the split secondary RLC entityat least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
5.6
-	if the PDCP duplication is activated:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entitiesy other than the primary RLC entity activated for which the PDCP duplication is activated;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entities deactivated for PDCP duplication;
-	else:
-	if the primary RLC entity and the split secondary RLC entityat least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the split secondary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entities other than the primary RLC entity and the split secondary RLC entity;
-	else:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with the secondary RLC entity other than the primary RLC entity.


Issue 02. (raised by ZTE)
Section 5.2.1
Identified issue: How to set the secondary RLC entity for the split bearer transmission?
[issue descrption]
-------------------------------- From CR ---------------------------------------------------------------
When submitting a PDCP PDU to lower layer, the transmitting PDCP entity shall:
-	if the transmitting PDCP entity is associated with one RLC entity:
-	submit the PDCP PDU to the associated RLC entity;
-	else, if the transmitting PDCP entity is associated with at least two RLC entities:
-	if the PDCP duplication is activated:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities for which the PDCP duplication is activated;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	else:
-	if the transmitting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the at least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the secondary RLC entity;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
------------------------------ From CR -----------------------------------------------------------------------------------------
In RAN2#108 meeting, we have the following agreements:
When multiple RLC entities are configured for the DRB, and PDCP duplication is deactivated (less than 2 RLC entities activated for duplication), fallback to Split bearer operation is supported in Dual Connectivity (2 RLC entities belonging to different cell groups).
For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used.
In our understanding, the yellow highlighted agreements shows that a secondary RLC entity have been already configured in RRC, is there any necessary to set a secondary RLC entity again by UE itself? Maybe these sentences in green can be removed directly. 
In addition, not similar with R-15, more than 2 RLC entities are associated with one PDCP, the secondary RLC entity will be responsible for split bearer transmission among the RLC entities other than the primary one. Maybe an extra explaination is needed 
in 3.1 definitions. For example:
-------------------------------------------------
3.1 Definitions
[bookmark: _GoBack]For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
AM DRB: a data radio bearer which utilizes RLC AM.
Non-split bearer: a bearer whose radio protocols are located in either the MgNB or the SgNB to use MgNB or SgNB resource, respectively.
PDCP data volume: the amount of data available for transmission in a PDCP entity.
Split bearer: in dual connectivity, a bearer whose radio protocols are located in both the MgNB and the SgNB to use both MgNB and SgNB resources.
UM DRB: a data radio bearer which utilizes RLC UM.
Secondary RLC entity: in dual connectivity, the RLC entity other than the primary RLC entity who is responsible for split bearer transmission  
-----------------------------------------------


	Company
	Comments

	Rapporteur
	The issue is related to the definition of “secondary RLC entity”.

	Sharp
	We slightly prefer to have a new term different from “secondary RLC entity” as we said in issue 1. 

	Samsung
	We agree to add the definition. But we prefer a new terminology for the pointed RLC entity.

	CATT
	Partly support. We support adding a new definition in Section 3.1 for the “split secondary RLC entity”. See issue #11.

	Futurewei
	Support. Secondary RLC entity should be configured in RRC (as already been the case in MR-DC), and don’t need to be set again in PDCP protocol.

	Nokia
	Agree with Samsung

	vivo
	Agree with Samsung 

	DOCOMO
	Agree with Samsung. In addition to above definition, we also should define “normal secondary RLC entity” (i.e. RLC entity (ies) except for above one) to clearly distinguish it from above one. 

	Intel
	Agree with CATT.  

	Ericsson
	This issue affects Release 15 DC. Rel-15 functionality should not be impacted by new or changed terminology. The highlighted issue (in green) is a configuration aspect for Release 16 PDCP Duplication and should not be in the “transmitting operation” description or affect legacy. It can be moved to the 5.11.1, actions when PDCP duplication is deactivated rather.
ASN.1 should been adjusted to introduce a new IE to point to the secondary RLC entity along with a description/definition. That should be sufficient, and we do not need to introduce a new definition in PDCP which may impact Release 15.
We suggest moving the highlighted text in green to section 5.11.1.

	Huawei 
	Agree with Ericsson that a new definition is unnecessary. 

	Qualcomm
	Support.
For clarity, we could also consider longer names like “secondary RLC entity for split bearer operation”, since “split secondary RLC entity”  (suggesting that it is a split RLC entity) and “primary secondary RLC entity” can be confusing.



Conclusion 02: With the introduction of “split secondary RLC entity”, the definition of “secondary RLC entity” is not needed. See the proposed changes in Conclusion 01.


Issue 03. (raised by ZTE)
Section 5.11.2
Identified issue:
Redundant PDCP PDU cancellation in the case that more than two RLC entities are associated with one PDCP entity
-------------------------  From CR ----------------------------------------------
---------------------------------------------------------------------------------------------
[bookmark: _Toc12616360]5.11.2	Duplicate PDU discard
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities:
-	indicate to the other AM RLC entity entities to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated:
-	indicate to the secondary RLC entity entities other than the primary one to discard all duplicated PDCP Data PDUs.
--------------------------------------------------------------------------------------------------------------

	Company
	Comments

	Rapporteur
	Ok with the suggestion with minor modification:

For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities:
-	indicate to the other AM RLC entitiesy to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated:
-	indicate to the secondary RLC entitiesy other than the primary RLC entity to discard all duplicated PDCP Data PDUs.


	Sharp
	We agree with Rapporter. 

	Samsung
	Agree with Rapporteur

	CATT
	We agree with the update from Rapporteur.

	Futurewei
	We agree with the identified issue and the proposed changes.

	Nokia
	Agree with Rapporteur

	OPPO
	This is related to issue#30, i.e., for >2-leg case, the duplication (de)activation does not need to be aligned for multiple secondary legs, e.g., for 4-leg of A/B/C/D, in case A is p-leg, and B is indicated for duplication activation, C/D is indicated for duplication (de)activation:
- the branch of “if the successful delivery of a PDCP Data PDU is confirmed by one of the associated AM RLC entities:” is more for A and B;
- the branch of “if the deactivation of PDCP duplication is indicated:” is more for C and D;
So we suggest some wording as below:
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities for which PDCP duplication is activated:
-	indicate to the other AM RLC entity(ies) to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated for a RLC entity(ies):
-	indicate to the secondary RLC entity(ies) to discard all duplicated PDCP Data PDUs.


	Vivo
	Agree with Rapporteur

	DOCOMO
	Agree with Rapporteur

	Intel
	Agree with Rapporteur.

	Ericsson
	Agree with rapporteur.

	Huawei
	Agree with Rapporteur

	Qualcomm
	Agree with Rapporteur



Conclusion 03: Adopt the following changes. 
5.11.2
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities:
-	indicate to the other AM RLC entitiesy to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated:
-	indicate to the secondary RLC entitiesy other than the primary RLC entity to discard all duplicated PDCP Data PDUs.

Issue 04. (raised by Apple)
Section:
4.2.1 PDCP structure
Identified issue: 
Current description includes the impossible values (e.g. 3,5,7)  of the associated RLC entity number to each PDCP entity.
[Issue descrption]
Current description: 
	Each PDCP entity is associated with one, or more (up to eight) RLC entities



Problem: Some values (e.g. 3,5,7) are not applicable, and current description includes the impossible values.  
Suggestion: “one, or more (up to eight) RLC entities” change to “one, two, four and eight” 

	Company
	Comments

	Rapporteur
	Ok with the suggestion with minor modification:

Each RB (except for SRB0) is associated with one PDCP entity. Each PDCP entity is associated with one, two, four, or eightor more (up to eight) RLC entities depending on the RB characteristic (e.g uni-directional/bi-directional or split/non-split) or RLC mode:


	Sharp
	Agree with Rapporteur.

	Samsung
	Agree with Rapporteur

	CATT
	Agree with Rapporteur

	Futurewei
	Shouldn’t the possible numbers of associated RLC entities be 1, 2, 3, 4, 6, 8? There are 3 and 6 RLC entities when 3 RLC entities are configured for duplication. 

	Nokia
	Agree with Rapporteur

	OPPO
	Agree with Rapporter.

	Vivo
	Agree with Rapporteur

	DOCOMO
	Agree with Rapporteur

	Intel
	Agree with Futurewei.

	Ericsson
	Agree with rapporteur.

	Huawei
	Agree with Futurewei that the possible nuber of assocatied RLC entities could be 1,2,3,4,6,8.

	Qualcomm
	Agree with Rapporteur



Conclusion 04: Adopt the following changes.
4.2.1
Each RB (except for SRB0) is associated with one PDCP entity. Each PDCP entity is associated with one, two, three, four, six, or eightor more (up to eight) RLC entities depending on the RB characteristic (e.g uni-directional/bi-directional or split/non-split) or RLC mode:

Issue 05. (raised by Apple)
Section 
4.2.1 PDCP structure
Identified issue:
According to current description, the number of the UM RLC entities of the bidirectional DRB is not correct. 
For the bidirectional DRB, i.e.“2 × N UM RLC entities (N for each direction)”, the associated RLC entity number is 2*N, not N.
[Issue descrption]
Current description:  
	For RBs configured with PDCP duplication associated with N RLC entities where 2 <= N <= 4, each PDCP entity is associated with N UM RLC entities (for same direction), 2 × N UM RLC entities (N for each direction), or N AM RLC entities (for same direction);



Reason: For the bidirectional DRB, i.e.“2 × N UM RLC entities (N for each direction)”, the associated RLC entity number is 2*N, not N.
Suggsetion: “associated with N RLC entities where 2 <= N <= 4” change to “associated with N or 2*N RLC entities where 2 <= N <= 4 for each direction”
	Company
	Comments

	Rapporteur
	I agree that the initial text is not correct. I suggest followings:

For RBs configured with PDCP duplication associated with N RLC entities where 2 <= N <= 4, each PDCP entity is associated with N UM RLC entities (for same direction), 2 × N UM RLC entities (N for each direction), or N AM RLC entities (for same direction), where 2 <= N <= 4;


	Sharp
	Agree with Rapporteur.

	Samsung
	Agree with Rapporteur

	CATT
	Agree with Rapporteur

	Futurewei
	We agree with the identified issue and the proposed changes.

	Nokia
	Agree with Rapporteur

	OPPO
	Agree with Rapporter.

	Vivo
	Agree with Rapporteur

	DOCOMO
	Agree with Rapporteur

	Intel
	Agree with Rapporteur.

	Ericsson
	Agree with rapporteur suggestion

	Huawei
	Agree with Rapporteur.

	Qualcomm
	Agree with Rapporteur



Conclusion 05: Adopt the following changes.
4.2.1
For RBs configured with PDCP duplication associated with N RLC entities where 2 <= N <= 4, each PDCP entity is associated with N UM RLC entities (for same direction), 2 × N UM RLC entities (N for each direction), or N AM RLC entities (for same direction), where 2 <= N <= 4;


Issue 06. (raised by Apple)
[bookmark: _Toc12616323]Section 
4.2.2	PDCP entities
Identified issue: 
Clarification on the processing order if both ROHC and EHC are configured
[Issue descrption]
Current description:
	A PDCP entity associated with DRB can be configured by upper layers TS 38.331 [3] to use header compression. In this version of the specification, the robust header compression protocol (ROHC) and the Ethernet header compression protocols (EHC) are supported. Each header compression protocol is independently configured for a DRB.



Question: If both ROHC and EHC are configured, do we need to indicate the processing order in the text and figures?
	Company
	Comments

	Rapporteur
	This issue has not been discussed, and thus it is difficult to capture now.

	Sharp
	Agree with Rapporteur that online discussion is needed.

	Samsung
	Discussion is needed.

	CATT
	We don’t think any processing order needs to be specified, this is fully left to UE implementation. But we of course need to specify the order of the EHC and ROHC headers in the PDU when both are configured. See also our answer to issue#27.

	Futurewei
	Either ROHC or EHC can be configured on a DRB, not both. EHC should only be configured on DRBs of Ethernet PDU session, in which no IP connection is established by 3GPP system (there may be IP connetion established by application layer which is out of scope of 3GPP specifications).

	Nokia
	In our opinion, we should shortly describe the principles of how EHC and RoHC work together in order to avoid incompatibility issues. It is true it might not be possible to resolve via e-mail discussion, so for now we should capture an FFS to mark this as a topic for discussion during the meeting.

	OPPO
	Online discussion is needed for whether joint compressin by both EHC and ROHC is needed or not. In case we conclude it is needed, we agree with CATT that the order of the operation is not important, but the PDU format matters.

	Vivo
	More discussion is needed after the EHC function is complete.

	DOCOMO
	More discussion is needed. 

	Intel
	We tend to agree with CATT that processing order can be left to implementation, but we’re OK for online discussion on this issue.

	Ericsson
	      Prosessing order should be left for implementation. Note that this apply if flows use IP on top of Ethernet which is supported.

	Huawei
	More discussion is needed. 

	Qualcomm
	Agree with Nokia.



Conclusion 06: It is already agreed in RAN2#107bis that both ROHC and EHC are configured for a DRB: “ROHC and EHC are independent, e.g. from specification point of view they could both be configured for a DRB”. Online discussion is needed for whether and how to capture processing order of ROHC and EHC when both are configured.


Issue 07. (raised by Apple)
Section 
[bookmark: _Toc12616335]5.2.1	Transmit operation
5.6	Data volume calculation
Identified issue: 
Wording suggestion
[Issue descrption]
Current description: 
	5.2.1	Transmit operation
· duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities for which the PDCP duplication is activated;

	5.6	Data volume calculation
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entity for which the PDCP duplication is activated;



Suggestion: “for which the PDCP duplication is activated” change to “activated for PDCP duplication”
	Company
	Comments

	Rapporteur
	I slightly prefer the existing text.

	Sharp
	We slightly prefer “activated for PDCP duplication” which is clear than “for which the PDCP duplication is activated”.

	CATT
	We support the proposal. The text is indeed slightly clearer.

	Futurewei
	No strong preference on the style of wording.
Neither is correct for 5.6 if the meaning of “secondary RLC entity” is the RLC entity associated/configured with a DRB for duplication. 
Separate terminologies for DC and duplication are needed, i.e., secondary RLC entity for DC and associated RLC entity for duplication. And the related text in 5.6 would read like “-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entity if the PDCP duplication is activated on any associated RLC entity in the Cell Group of the secondary RLC entity; ”  

	Nokia
	We prefer “that are activated for PDCP duplication” to make it more clear.

	OPPO
	Slightly prefer the existing one, since it is the duplication which is (de)activated rather than the RLC entity, i.e., we do not have a definition for RLC entity (de)activation.

	Vivo
	We slightly prefer the suggested changes.

	DOCOMO
	We support the proposal. The proposal is clearer and natural.

	Intel
	No strong view on whether the wording improvement is needed or not.

	Ericsson
	This is more editorial taste of formulations. Thus, we propose to keep exisiting text.

	Huawei
	We support the suggested changes which are slightly clearer.

	Qualcomm
	No strong views.



Conclusion 07: Change the text “for which the PDCP duplication is activated” to “activated for PDCP duplication”. See the proposed changes in Conclusion 01.


Issue 08. (raised by Apple)
Section 
5.2.1	Transmit operation
5.6		Data volume calculation
Identified issue: 
The secondary RLC entity for split usage is not accurate, including two points:
1) The secondary RLC entity for split usage is configured by RRC, we can simplify the description to use the RRC configuration.  (blue part)
2) The term “secondary RLC entity” is used for both split and duplicated mode. For the split bearer usage, we should introduce new term for differentiation, e.g. split secondary RLC entity. (yellow part)
[Issue descrption]
Current description: 
	5.2.1	Transmit operation
-	else:
-	if the transmitting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the at least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the secondary RLC entity;
-	else:
-	submit the PDCP PDU to the primary RLC entity.

	5.6	Data volume calculation
-	else:
-	if transmtting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the at least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity;
-	else:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with the secondary RLC entity.



Suggestion: 
1) “if the transmitting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups.” 
Change to 
“If the transmitting PDCP entity is configured with split secondary RLC entity.”
2) “set the secondary RLC entity to the RLC entity configured by upper layers”
change to
“set the split secondary RLC entity to the RLC entity configured by upper layers”
	Company
	Comments

	Rapporteur
	The issue is related to the definition of “secondary RLC entity”.

	Sharp
	We think the highlight part should be delete to avoid transmitting PDCP entity to set secondary RLC entity in each time it submits a PDCP PDU to lower layer when PDCP duplication is deactivated. The function of “split secondary RLC entity” can be described in the description of the corresponding IE in 38331. 

	Samsung
	Apple’s suggestion is about configuration part for which RRC description is sufficient. We suggest to remove whole this part.

	CATT
	Suggestion 1): wee agree with the name “split secondary RLC entity” for the secondary leg in use for split bearer without duplication (see issue #11), but we think in this specific case both conditions are equivalent so the initial text is not wrong. Proposed text here is just simpler.
Suggestion 2): again, we agree with the name, if such statement is needed, but we don’t think this specific statement setting the“split secondary RLC entity” is needed outsided RRC, see issue #11.  

	Futurewei
	The issue is related to the modelling of secondary RLC entity in DC and associated RLC entity in duplication.
Secondary RLC entity should be configured by RRC, as in MR-DC. 

	Nokia
	As mentioned before, we think a new name is needed for the “secondary RLC entity in charge of split bearer transmission”  This would simplify the specification text a lot. The description about setting such entity is not needed in PDCP spec. as it should be handled by RRC.

	OPPO
	We tend to agree with Sharp and Samsung that this part is to be captured by RRC so good to be removed as a whole.

	Vivo
	This is related to the definition of the secondary RLC entity.

	DOCOMO
	Agree with Rapporter. 

	Intel
	Agree with Samsung that the highlighted part can be removed.

	Ericsson
	Setting an entity and it’s name and description can be described in RRC. Can be removed here.

	Huawei
	We support to remove the highlighted part.

	Qualcomm
	Agree with Sharp.



Conclusion 08: Remove the text regarding setting the secondary RLC entity when PDCP duplication is deactivated. See the proposed changes in Conclusion 01.


Issue 09. (raised by Nokia)
Section 
5.6 Data Volume Calculation
Identified issue: There are some confusions on the term “secondary RLC entity” as we can have more than 2 RLC entities associating to the PDCP (Similar issue has been identified by Apple in Issue 08). Typically the secondary RLC entity is referred to as the single RLC entity for split bearer operation, rather than the one or more active legs (other than the primary leg) for duplication. In Section 5.6, it is said that PDCP data volume excluding control PDU should be indicated to MAC for the secondary RLC entity – but actually this should be applicable to any active leg other than the primary leg. We propose the following change:
-------------------------  From CR ----------------------------------------------
[bookmark: _Toc12616345]5.6	Data volume calculation
For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider the following as PDCP data volume:
-	the PDCP SDUs for which no PDCP Data PDUs have been constructed;
-	the PDCP Data PDUs that have not been submitted to lower layers;
-	the PDCP Control PDUs;
-	for AM DRBs, the PDCP SDUs to be retransmitted according to clause 5.1.2;
-	for AM DRBs, the PDCP Data PDUs to be retransmitted according to clause 5.5.
If the transmitting PDCP entity is associated with at least two RLC entities, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation (as specified in TS 38.321 [4] and TS 36.321 [12]), the transmitting PDCP entity shall:
-	if the PDCP duplication is activated:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entity RLC entity(ies) other than the primary RLC entity for which the PDCP duplication is activated;
--------------------------------------------------------------------------------------------------------------


	Company
	Comments

	Rapporteur
	Ok with the suggestion with minor modification: (I think just using plural terms would not cause any ambiguity)

-	if the PDCP duplication is activated:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entitiesy other than the primary RLC entity for which the PDCP duplication is activated;


	Sharp
	Agree with Rapporteur.

	Samsung
	Agree with Rapporteur under the current assumption, i.e. secondary RLC is uniquely configured for the split bearer. 

	CATT
	We agree with the Rapporteur.

	Futurewei
	For CA duplication, the modified text is redundant with the bullet above.
Separate terminologies for DC and duplication are needed, i.e., secondary RLC entity for DC and associated RLC entity for duplication. And the related text would read like  “-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entity if the PDCP duplication is activated on any associated RLC entity in the Cell Group of the secondary RLC entity; ”

	Nokia
	Agree with Rapporteur.

	OPPO
	In both the version provided by Nokia and Rapporteur, the assumption is that we adopt the naming of “secondary RLC”. Otherwise, we need to align the naming. 

	Vivo
	Agree with Rapporteur.

	DOCOMO
	We agree with the Rapporteur.

	Intel
	Agree with Rapporteur.

	Ericsson
	Agree with rapporteur.

	Huawei
	Agree with Rapporteur.

	Qualcomm
	Agree with Rapporteur.



Conclusion 09: See the proposed changes in Conclusion 01.


Issue 10. (raised by CATT)
Section 5.1.2.
Section 5.2.1.
Identified issue:  Explicitly mentioning “Ethernet Header Compression” when mentioning using EHC.
[issue description]
-------------------------  From CR ----------------------------------------------
5.2.1	Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	start the discardTimer associated with this PDCP SDU (if configured).
For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-	associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;
NOTE 1:	Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.
-	perform header compression of the PDCP SDU using ROHC as specified in the clause 5.7.4 and/or using EHC as specified in the clause 5.X.4;
-------------------------------------------------------------------------------------
As captured above, EHC seems to be used for generic header compression rather than Ethernet header compression. On the other hand, the current stage 2 running CR clearly differentiates both functions:
-------------------------------------------------
The main services and functions of the PDCP sublayer include:
-	Transfer of data (user plane or control plane);
-	Maintenance of PDCP SNs;
-	Header compression and decompression using the ROHC protocol;
-	Ethernet header compression and decompression;
-------------------------------------------------
So we would suggest in both Sections 5.1.2 and 5.2.1 to reword the above as follows:
-	perform header compression of the PDCP SDU using ROHC as specified in the clause 5.7.4 and/or Ethernet header compression using EHC as specified in the clause 5.X.4;

	Company
	Comments

	Rapporteur
	The “header compression” is generic terminology, and ROHC and EHC are header compression algorithms specific for IP and Ethernet, respectively. I think the stage-2 spec needs to be updated as “Ethernet header compression and decompression using the EHC protocol” following the text in 4.4.

	CATT
	We prefer the stage-2 version which is clearer, so we still support this proposal.

	Futurewei
	We are fine to clarify that “ROHC as specified in the clause 5.7.4 ” and “EHC as specified in the clause 5.X.4”.
However, we are not fine with the wording of “and/or”, as either ROHC or EHC can be configured on a DRB, not both. EHC should only be configured on DRBs of Ethernet PDU session, in which no IP connection is established by 3GPP system (there may be IP connetion established by application layer which is out of scope of 3GPP specifications).

	Nokia
	Header compression is indeed a generic term, but the sentences say “as specified in clause 5.7.4” which is for RoHC. We should at least update by adding a reference to 5.X.4 for EHC.

	vivo
	Agree with Rapporteur.

	DOCOMO
	Basically, I agree with Rapporteur, but have one comment. I agree that “the header compression” is generic terminology and includes RoHC and EHC. So I think the text in 4.4 can be updated as follows
-	Header compression and decompression using the ROHC protocol and/or using the EHC protocol;

	Intel
	Agree with Nokia.

	Ericsson
	 Agree with rapporteur. The changed sentence should refer to an EHC section. Since both compression functions are independent, we need and/or for cases wher both are configured.

	Huawei
	Agree with Nokia

	Qualcomm
	Agree with CATT.



Conclusion 10: No change to the current text.
-	perform header compression of the PDCP SDU using ROHC as specified in the clause 5.7.4 and/or using EHC as specified in the clause 5.X.4;


Issue 11. (raised by CATT)
Sections 5.2.1 and 5.6.
Identified issue: Secondary RLC entity for split bearer.
[issue description]
This issue was also raised above by OPPO, ZTE and Apple and we agree the current wording is not 100% correct and not aligned with current state 2 running CR. We raise another issue though because we propose a different solution.
Stage 2 running CR reads (Section 16.1.3):
-------------------------------------------------
When duplication is configured for a radio bearer by RRC, at least one secondary RLC entity is added to the radio bearer to handle the duplicated PDCP PDUs as depicted on Figure 16.1.3-1, where the logical channel corresponding to the primary RLC entity is referred to as the primary logical channel, and the logical channel corresponding to the secondary RLC entity(ies), the secondary logical channel(s).
-------------------------------------------------
From the above, it is clear that the concept of secondary RLC entity is not necessarily tied to the split bearer, and there can be multiple of. So we agree with Apple (issue 8) that the pointer to the secondary RLC entity introduced in RRC to identify which of the multiple configured RLC entities shall be used (per RAN2 agreement) should be identified with a specific name. And we are fine with the terminology proposed by Apple: “split secondary RLC entity”. In addition, we also agree with ZTE (issue 2) that the setting of such split secondary RLC entity needs not be done in this spec, instead is should be done in RRC. In summary, we would propose a “merge” of ZTE and Apple proposals as follows:
-------------------------------------------------
[bookmark: _Toc12616317]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
AM DRB: a data radio bearer which utilizes RLC AM.
Non-split bearer: a bearer whose radio protocols are located in either the MgNB or the SgNB to use MgNB or SgNB resource, respectively.
PDCP data volume: the amount of data available for transmission in a PDCP entity.
Split bearer: in dual connectivity, a bearer whose radio protocols are located in both the MgNB and the SgNB to use both MgNB and SgNB resources.
UM DRB: a data radio bearer which utilizes RLC UM.
Split secondary RLC entity: in dual connectivity, the RLC entity other than the primary RLC entity which is responsible for split bearer transmission  
----------------------------------------------- 
5.2.1	Transmit operation
[…]
-	else:
-	if the transmitting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the at least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
-----------------------------------------------------------------------
Similar change should apply to Section 5.6.

	Company
	Comments

	Rapporteur
	The issue is related to the definition of “secondary RLC entity”.

	Sharp
	We agree with CATT to delete the operation of setting secondary RLC entity in section 5.2.1 for that the function of “split secondary RLC entity” can be described in the description of the corresponding IE in 38331. 
We do not have strong view on whether to have the definition of “split secondary RLC entity” in section 3.1. 

	Samsung
	Agree with the suggestion. For the name, we suggest “primary secondary RLC entity” which looks consistent with other terminology like PSCell.

	CATT
	Support

	Futurewei
	Separate terminologies for DC and duplication are needed, i.e., secondary RLC entity for DC and associated RLC entity for duplication.
Secondary RLC entity should be configured by RRC, as in MR-DC.

	Nokia
	Agree

	OPPO
	Shared the view from Sharp.

	vivo
	This issue depends on the definition of the secondary RLC entity.

	DOCOMO
	Agree 

	Intel
	Agree.

	Ericsson
	Related to issue 02 and 08. Proposed to change that part to another section. New definition would improve the text.

	Huawei
	Shared the view of Sharp. We are not sure that “split secondary RLC entity” is needed here.

	Qualcomm
	Support the intent of the suggestion. 
We prefer slightly different terminology, e.g., “secondary RLC entity for split bearer operation”.



Conclusion 11: Use the terminology “Split secondary RLC entity”. Add the definition of “Split secondary RLC entity”. See the proposed changes in Conclusion 01. 


Issue 12. (raised by CATT)
Section 5.X.4.
Identified issue: Interspersed EHC feedback.
[issue description]
We are still not sure why the EHC feedback is captured as “interspersed” in the below. We would prefer to remove it.
-------------------------------------------------
5.X.4	Header compression using EHC
If EHC is configured, the EHC protocol generates two types of output packets:
-	EHC compressed packets, each associated with one PDCP SDU;
-	standalone packets not associated with a PDCP SDU, i.e. interspersed EHC feedback.
-----------------------------------------------------------------------

	Company
	Comments

	Rapporteur
	In ROHC, we use “interspersed” for the standalone ROHC feedback which is interspersed between ROHC compressed packets. In EHC, RAN2 also defined the standalone EHC feedback, and it will be interspersed between EHC compressed packets. Then, why should we remove “interspersed” only for EHC feedback?

	Sharp
	We slightly prefer to keep “interspersed”.

	Samsung
	We are fine to remove it. “interspersed” does not give a meaningful information. RLC feedback (i.e. RLC status PDU) has the similar characteristic that it is interspersed between RLC PDUs but we do not say “interspersed”.

	CATT
	Yes we agree with the Rapporteur that the term “interspersed” is already there for RoHC. However at the time RoHC was captured in LTE, the term “intersperced”, which is not used elsewhere in 3GPP specifications (to our knowledge, correct me if I’m wrong), was re-used from IETF specification (RFC 3095):
	   4) interspersing of feedback packets among normal compressed packets
      going in the same direction as the feedback (lower layers do not
      indicate feedback)

   5) piggybacking of feedback information in compressed packets going
      in the same direction as the feedback (this technique may reduce
      the per-feedback overhead)

   6) interspersing and piggybacking on the same channel, i.e., both 4)
      and 5).


Since EHC protocol is designed by 3GPP, we have freedom to use another term, unrelated to IETF spec, e.g. interleaved, or just remove the word.

	Futurewei
	We are fine to remove “interspersed”, for the reasons given by Samsung and CATT.

	Nokia
	We think ‘interspersed’ is unnecessary and is indeed a legacy of RoHC as described by IETF.

	Vivo
	We think “interspersed” is no needed for the EHC feedback. 

	DOCOMO
	Basically, I agree with Rapporteur, but have one comment. I agree that “the header compression” is generic terminology and includes RoHC and EHC. So I think the text in 4.4 can be updated as follows
-	Header compression and decompression using the ROHC protocol and/or using the EHC protocol;

	Intel
	We don’t think “interspersed” is needed, and prefer to remove it.

	Ericsson
	We are fine to remove interspersed

	Huawei
	We support to remove “interspersed”. 

	Qualcomm
	No strong views.



Conclusion 12: Remove “interspersed” from the EHC feedback.


Issue 13. (raised by Samsung)
Section 5.2.1 and 5.6
Identified issue: 
[issue descrption] (Similar with Issues 2 and 11. Can be merged)
The description to set the secondary path is not needed. There is no description that the PDCP entity set the primary RLC entity in the current PDCP specification. Our understanding is that UE directly set it as soon as it receives the RRC configuration.
--------- Suggestion -----------
-	if the PDCP duplication is activated:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entity for which the PDCP duplication is activated;
-	else:
-	if transmtting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;

	Company
	Comments

	Rapporteur
	The issue is related to the definition of “secondary RLC entity”.

	Sharp
	Agree with Samsung.

	CATT
	Agree with Samsung

	Futurewei
	We agree the proposed change – Secondary RLC entity should be configured by RRC, as in MR-DC.

	Nokia
	Agree with Samaung

	OPPO
	Agree with Samsung

	vivo
	Agree with Samsung

	DOCOMO
	Agree with Samsung

	Intel
	Agree with Samsung.

	Ericsson
	Agree with Samsung.

	Huawei
	Agree with Samsung

	Qualcomm
	Agree with Samsung.



Conclusion 13: See the proposed changes in Conclusion 01.


Issue 14. (raised by Samsung)
Section 5.5
Identified issue:
[issue descrption]
Since more than two RLC entities can be associated with a PDCP entity, more than one AM RLC entity can be re-established or released.
--------- Suggestion -----------
For AM DRBs, when upper layers request a PDCP data recovery for a radio bearer, the transmitting PDCP entity shall:
-	perform retransmission of all the PDCP Data PDUs previously submitted to re-established or released AM RLC entity(ies) in ascending order of the associated COUNT values for which the successful delivery has not been confirmed by lower layers, following the data submission procedure in clause 5.2.1.

	Company
	Comments

	Rapporteur
	Even if it is true that more than one AM RLC entity can be re-established or released, the current text does not cause any ambiguity.

	Samsung
	Irrespective of the spec change, the intended UE behaviour is the same. Then, we need to capture it correctly. 

	CATT
	Agree. It seems this adjustment would have been needed in Rel-15 as well?

	Futurewei
	We’d like to first understand the scenarios when multiple AM RLC entities are re-established or released together – duplication during HO or SN change?

	Nokia
	Not a major problem but we are fine with such change

	OPPO
	Agree with this change.

	Vivo
	Agree with the Rapporteur.

	DOCOMO
	Agree with the change.

	Intel
	Agree with the proposed change.

	Ericsson
	Agree with rapporteur. No change.

	Huawei
	Agree with the proposed change.

	Qualcomm
	No strong views.



Conclusion 14: Adopt the following changes.
5.5
-	perform retransmission of all the PDCP Data PDUs previously submitted to re-established or released AM RLC entitiesy in ascending order of the associated COUNT values for which the successful delivery has not been confirmed by lower layers, following the data submission procedure in clause 5.2.1.


Issue 15. (raised by Samsung)
Section 5.6
Identified issue:
[issue descrption]
This version of the running CR seems to assume that only one secondary RLC entity is configured and used for split bearer fallback. Under this assumption, an RLC entity which is neither primary nor secondary may exist. 
Also, for the RLC entity(ies) for which the PDCP duplication is deactivated, data volume with 0 can be indicatied to the MAC entity.
--------- Suggestion -----------
-	if the PDCP duplication is activated:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary non-primary RLC entity for which the PDCP duplication is activated;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entity(ies) for which the PDCP duplication is deactivated;
-	else:
-	if the at least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entity(ies) which are neither primary nor secondary.
-	else:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with the secondary non-primary RLC entity.

	Company
	Comments

	Rapporteur
	This issue is related to the Issue 09, and also related to the definition of “secondary RLC entity”. 
Regarding “0” indication, I agree with the intention. The exact text will be provided after reaching consensus on the “secondary RLC entity”.

	CATT
	We agree with the rapporteur

	Futurewei
	We agree with the rapporteur that this issue is related to the definition of “secondary RLC entity”.
The proposed changes (highlighted below) are not correct, as the same MAC entity can be associated with a RLC entity activated for PDCP duplication and another one deactivated for PDCP duplication.
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the non-primary RLC entity for which the PDCP duplication is activated;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entity(ies) for which the PDCP duplication is deactivated;

	Nokia
	Agree with Rapporteur

	OPPO
	Agree with Rapporteur

	vivo
	Agree with Rapporteur

	DOCOMO
	Agree with Rapporteur

	Intel
	Agree with Rapporteur.

	Ericsson
	Agree with the first point (see earlier responses).
About indicating 0 buffer, we think it is unnecessary. There is no point to indicate anything to an entity which is configured but not activated or has been deactivated. The RLC entity is in this case deactivated and the RLC does no indicate anything to MAC. 

	Huawei
	Agree with Rapporteur.

	Qualcomm
	Agree with Rapporteur.



Conclusion 15: See the proposed changes in Conclusion 01.


Issue 16. (raised by Huawei)
Section 5.2.1 “Transmit operation” and section 5.6 “Data volume calculation”
Identified issue: Redundant condition for transmit operation and data volume calculation.
[issue description]
-------------------------------------------------------
Section 5.2.1: 

-	if the transmitting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the at least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the secondary RLC entity;

-------------------------------------------------------
-------------------------------------------------------
Section 5.6:
if transmtting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the at least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the two associated RLC entities primary RLC entity and the secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity;
------------------------------------------------------

For both sections, the yellow parts become redundant after the green parts are added as the yellow parts describe the same condition as in the green parts. Further in the actions after the yellow parts, “the secondary RLC entity” is used without “setting”. 
[Suggestion] using e.g. “If the secondary RLC entity is set” to replace the yellow parts. 
	Company
	Comments

	Rapporteur
	The issue is related to the definition of “secondary RLC entity”.

	Samsung
	Agree with Huawei. If the green part is added, the yellow part is not needed any more.

	CATT
	No support as we propose removing the “set the secondary…” statement in first place, see issues #11 and #13. If this statement would be kept, we would have similar answer as for issue#8-1): both conditions are equivalent so the initial text is not wrong. Proposed text here is just slightly simpler.

	Futurewei
	We agree the issue and also with the Rapporteur that this is related to the handling of “secondary RLC entity”.

	Nokia
	We agree with Huawei’s intention, but we also agree with CATT that “set  the secondary RLC entity….” is not needed.
Perhaps we simply remove the following:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the at least two associated RLC entities belong to the different Cell Groups; and


	OPPO
	We prefer removing the “set the secondary…” operation.

	vivo
	This issue is related to the definition of the secondary RLC entity.

	Intel
	Agree with CATT: we prefer to remove the green parts.

	Ericsson
	Agree with rapporteur.

	Huawei
	We are fine to discuss the green parts first. 

	Qualcomm
	Agree with Nokia.



Conclusion 16: See the proposed changes in Conclusion 01.


Issue 17. (raised by Huawei)
Section 5.X1.
Identified issue: “profile” for EHC not defined. 

[issue description]

--------------------------------
5.X.1	Supported header compression protocols and profiles
The EHC protocol is based on the Ethernet Header Compression (EHC) framework defined in Annex A. The implementation of the functionality of the EHC framework is not covered in this specification.
In this version of the specification, only one type of profile is supported.
----------------------------------
“Profile” in this section is used without definition. 
For ROHC in section 5.7.1,  “There are multiple ROHC algorithms, called profiles, defined for the ROHC framework. Each profile is specific to the particular network layer, transport layer or upper layer protocol combination e.g. TCP/IP and RTP/UDP/IP.”
In R2#107b, we agreed that “EHC do not support multiple formats”, however there is no EHC “profile” defined as “Ethernet packet format” or “Ethernet header compression algorithm”.

[Suggestions] Adding definition for EHC profile as e.g. “Ethernet packet format”. 

	Company
	Comments

	Rapporteur
	What is the actual suggestion? RAN2 agreed to have only one type of profile, which is Ethernet, is supported for EHC. 

	CATT
	We agree with Huawei and support removing “profile” in the title as well as removing the related sentence in the body text. We also wonder why “protocols” is plural in the title since so far we are defining only one protocol.

	Futurewei
	We agree with Huawei’s intention.

	Nokia
	We think it would be good to mention profiles and indicate that so far only a single one is supported. We should make EHC forward compatible to support more than one profile, but this is more related to EHC header structure discussion probably.

	OPPO
	Agree with CATT.

	vivo
	We are fine with the current text. Not sure if there is any ambiguity. 

	DOCOMO
	Agree with Huawei

	Intel
	Agree with CATT.

	Ericsson
	We are fine to remove the term “profile” and are ok with suggestions

	Huawei
	We are fine to remove the term “profile” or keep it however this “profile for EHC” needs to be clearly defined/described. 

	Qualcomm
	Given where RAN2 is right now, we prefer to just delete the sentence that says “In this version of the specification, only one type of profile is supported”. If/when the concept of profile (and multi-profile) is added, a proper definition of profile can be added.



Conclusion 17: Adopt the following changes.
5.X.1	Supported header compression protocols and profiles
The EHC protocol is based on the Ethernet Header Compression (EHC) framework defined in Annex A. The implementation of the functionality of the EHC framework is not covered in this specification.
In this version of the specification, only one type of profile is supported.


Issue 18. (raised by Huawei)
Section 5.x.6 and section 6.2.3.x.
Identified issue: Too early implementation of “transmit EHC feedback with PDCP control PDU”
[issue description]
There is no agreement on “transmit EHC feedback with PDCP control PDU” as yet and it is too early to delete the Editor’s Note:  “It is assumed that interspersed EHC feedback is transmitted using PDCP Control PDU. The text needs to be updated if interspersed EHC feedback is transmitted differently”.
[Suggestions] In this version of running CR, keep above Editor’s note in both section 5.x.6 and 6.2.3.x. 
	Company
	Comments

	Rapporteur
	I don’t have any problem to keep the Editor’s note, but I think majority think that EHC feedback is transmitted using PDCP Control PDU.

	Samsung
	Agree with Rapporteur. Almost all companies think it should be PDCP control PDU. It would be good to try to go forward.

	CATT
	Strictly speaking Huawei is right although we also support PDCP Control PDU.

	Futurewei
	If there is no agreement in RAN2 and there are different views now, it should be further discussed online, and the editor’s note can be kept.

	Nokia
	It would be good to have the CR text already assuming usage of PDCP control PDU. We might keep an FFS to confirm this based on the other e-mail discussion.

	OPPO
	Rigorously, Huawei is correct, i.e., we need to have agreement before CR capturing.

	vivo
	Agree with Rapporteur.

	DOCOMO
	Agree with CATT

	Intel
	Agree with Rapporteur.

	Ericsson
	We would be fine to keep the current Editor’s note pending agreement.

	Huawei
	The easiest way is to keep the note (equivalent to FFS) until we have a formal agreement. 

	Qualcomm 
	No strong views. Slight preference to keep the Editor’s note.



Conclusion 18: Leave the Editor’s note in Section 5.x.6 and section 6.2.3.x.


Issue 19. (raised by [Qualcomm])
Section 5.X.1.
Identified issue: Inaccurate statement saying that implementation of EHC framework is not covered
[issue descrption] Given that EHC framework is specified in the specification, the statement highlighted in yellow below saying that “implementation of the functionality of the EHC framework is not covered in this specification” is not accurate. While similar statement was meaningful for RoHC, EHC is being specified by 3gpp and many aspects of the implementation are captured in the specification. 
--------------------------------------------------
5.X.1	Supported header compression protocols and profiles
The EHC protocol is based on the Ethernet Header Compression (EHC) framework defined in Annex A. The implementation of the functionality of the EHC framework is not covered in this specification.
In this version of the specification, only one type of profile is supported.
----------------------------------------------------
[Suggestions] Remove sentence ‘The implementation of the functionality of the EHC framework is not covered in this specification.’.

	Company
	Comments

	Rapporteur
	Ok with the suggestion.

	Samsung
	Agree with Qualcomm 

	CATT
	Agree to remove. It’s always true that 3GPP don’t specify implementation aspects. 

	Futurewei
	Agree

	Nokia
	We also support removing this.

	Vivo
	We support removing the sentence.

	DOCOMO
	Agree with Qualcomm

	Intel
	Agree with Qualcomm.

	Ericsson
	Agree w Qualcomm

	Huawei
	Agree with Qulcomm



Conclusion 19: See the proposed changes in Conclusion 17


Issue 20. (raised by [Qualcomm])
Section 5.X.2.
Identified issue: Restricting configuration of EHC only to DRBs associated with Ethernet PDU sessions
[issue descrption] Current text highlighted in yellow below does not restrict configuration of EHC only to DRBs associated with Ethernet PDU sessions.
[bookmark: _Hlk29454988]-----------------------------------------------------
5.X.2	Configuration of EHC
PDCP entities associated with DRBs can be configured by upper layers TS 38.331 [3] to use EHC. Each PDCP entity carrying user plane data may be configured to use EHC. Every PDCP entity uses at most one EHC compressor instance and at most one EHC decompressor instance.
------------------------------------------------------
[Suggestions] Change the current text as shown below using change-marks:
-----------------------------------------------------
5.X.2	Configuration of EHC
PDCP entities associated with DRBs of Ethernet PDU sessions can be configured by upper layers TS 38.331 [3] to use EHC. Each PDCP entity carrying user plane data may be configured to use EHC. Every PDCP entity uses at most one EHC compressor instance and at most one EHC decompressor instance.
------------------------------------------------------

	Company
	Comments

	Rapporteur
	The configuration is up to RRC, and details does not need to be mentioned in PDCP spec. Moreover, the suggestion is not aligned with 5.7.2.
“PDCP entities associated with DRBs can be configured by upper layers TS 38.331 [3] to use ROHC. Each PDCP entity carrying user plane data may be configured to use ROHC.”


	Samsung
	Agree with Rapporteur

	CATT
	No support. We agree with the Rapporteur.

	Futurewei
	We agree with Qualcomm. 
From 23.501, “Each PDU Session supports a single PDU Session type i.e. supports the exchange of a single type of PDU requested by the UE at the establishment of the PDU Session. The following PDU Session types are defined: IPv4, Ipv6, Ipv4v6, Ethernet, Unstructured.” EHC is only applicable to DRBs of Ethernet PDU session.

	Nokia
	We support the suggestion from QCM. It is OK to clarify in RRC as wel, but the current text in PDCP is misleading.

	OPPO
	Agree with Rapporteur.

	Vivo
	Agree with Rapporteur.

	DOCOMO
	Agree with Rapporteur. 

	Intel
	Agree with Rapporteur.

	Ericsson
	 Agree with Qualcomm. It makes sense for for Ethernet PDU sessions. Note that this also can apply if those use IP on top of Ethernet.

	Huawei
	We agree with Qualcomm proposal which would bring more clarity. 

	Qualcomm
	We prefer Nokia’s proposed text change in issue#26 on the same issue as it is clearer.
UE would consider it an error in case EHC is configured for a non-Ethernet PDU session. The UE uses different packet processing depending on PDU session type, and the accellerators for IP don’t know anything about Ethernet or EHC. 
With respect to the rapporetur’s comment on RoHC, that comment does not appear relevant to this discussion because RAN2 explicitly agreed that RoHC can be configured for both Ethernet and IP PDU session types.




Conclusion 20: No change to the current text.

Issue 21. (raised by [Qualcomm])
Section A.1.
Identified issue: Unclear how EHC compressor determines that EHC context is established in EHC decompressor
[issue descrption] The the part about how EHC compressor becomes “confident” in the highlighted sentence is vague for a stage-3 specification. 
-----------------------------------------------------------
The EHC compressor establishes a EHC context, and transmits a "“Full Header (FH)” packet to the EHC decompressor to establish the EHC context in the EHC decompressor. After the EHC compressor is confident that the EHC context is established in the EHC decompressor, the EHC compressor transmits "“Compressed Header (CH)” packet to the EHC decompressor, where the compressed header packet includes only the header fields not stored in the EHC context. When the EHC decompressor receives the compressed header packet, the EHC decompressor restores original header fields based on the stored EHC context. 
-----------------------------------------------------------
[Suggestions] Change the current text as shown below using change-marks:
-----------------------------------------------------------
The EHC compressor establishes a EHC context, and transmits a "“Full Header (FH)” packet to the EHC decompressor to establish the EHC context in the EHC decompressor. After the EHC compressor is confident that the EHC context is established in  receives EHC feedback from the EHC decompressor, the EHC compressor transmits "“Compressed Header (CH)” packet to the EHC decompressor, where the compressed header packet includes only the header fields not stored in the EHC context. When the EHC decompressor receives the compressed header packet, the EHC decompressor restores original header fields based on the stored EHC context. 
-----------------------------------------------------------


	Company
	Comments

	Rapporteur
	The text with “confidence” is made based on the agreement made in RAN2#107bis; “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.”
To remove the ambiguity with “confidence”, I also add another sentence at the end of the A.1; “To avoid the erroneous decompression, the EHC compressor transmits the full header packets until it is confident that the EHC context is successfully established in the EHC decompressor. The confidence is acquired by the explicit EHC feedback received from the EHC decompressor.”

	Samsung
	We agree with Qualcomm. Our understanding is that the only way to acquire the confidence is the reception of the EHC feedback. So we do not need to have 2-step descrption.
The reason of “confidence” was that without feedback, the compressor may have the confidence with consecutive transmissions of many uncompressed packets. Now RAN2 agreed to introduce a feedback mechanism. Such a high-level description is not needed any more.

	CATT
	We support the proposal, but prefer Nokia’s text in issue #24. Both proposals are clear and avoid additional text to remove ambiguity of “confidence”.

	Futurewei
	We support the proposed change.

	Nokia
	We should not use text from the agreements, which is very often ambiguous, in normative specs, so we support to clarify the wording here.

	OPPO
	We believe the version from Rapporteur is clear enough.

	Vivo
	We support the changes proposed by Rapporteur.

	DOCOMO
	We also support the changes proposed by Rapporteur.

	Intel
	Agree with the change proposed by Qualcomm.

	Ericsson
	Agree on the intention but prefer the version from rapporteur

	Huawei
	Agree with Nokia and Samsung. We shall clearly specify the behaviour. 

	Qualcomm 
	We are okay with Nokia’s proposal in issue#24.



Conclusion 21: Slight majority prefer to have clear procedural text. Review the rephrased text.
A.1
The EHC compressor and the EHC decompressor store original header field information as a "EHC context". Each EHC context is identified by a unique identifier, called Context ID (CID). The EHC context must be synchronized between the EHC compressor and the EHC decompressor; otherwise, the EHC decompressor erroneously decompresses the compressed header packets.
For an Ethernet packet stream, the EHC compressor establishes the EHC context and associates it with the CID. Then, the EHC compressor transmits the "Full Header (FH)” packet to the EHC decompressor including the associated CID. The EHC compressor keeps transmitting the FH packets until the EHC feedback is received from the EHC decompressor.
When the EHC decompressor receives the FH packet, the EHC decompressor establishes the EHC context identified by the CID, and transmits the EHC feedback to the EHC compressor to indicate that the EHC context associated with the CID is successfully established in the EHC decompressor.
After receiving the EHC feedback, the EHC compressor starts to transmit the “Compressed Header (CH)” packets to the EHC decompressor including the associated CID. The CH packet includes only the header fields not stored in the EHC context. 
When the EHC decompressor receives the CH packet, the EHC decompressor restores original header fields based on the stored EHC context identified by the associated CID.


Issue 22 (raised by Futurewei)
[bookmark: _Hlk29462975]Section “5.2.1	Transmit operation” and Section “5.6	Data volume calculation”
Identified issue: PDCP duplication and split bearer are mutually excluded.
[issue descrption]
The procedures in the running CR handle split bearer transmission only if PDCP duplication is not activated as follows:
“-	else, if the transmitting PDCP entity is associated with at least two RLC entities:
-	if the PDCP duplication is activated:
…
-	else:
…
-	if the at least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	…;
-	else:
				-	....”
This structure works in R15, as the limitation of at most 2 RLC entites (in UL direction) per DRB doesn’t allow the coexistence of CA duplication in DC mode. That is, CA duplication on DC split bearer is not supported in R15.
With the support of more than 2 RLC entities (in UL direction) per DRB in R16, it is possible to apply CA duplication to a split bearer within a CG. For example, CA duplication can be configured and activated in the CG where the primary RLC entity resides.   
[Suggestions] to move and merge the check of PDCP duplication into the procedure of handling of split bearer transmission as follows:
“-	else, if the transmitting PDCP entity is associated with at least two RLC entities:
-	if the at least two associated RLC entities belong to the different Cell Groups:
[bookmark: _Hlk29472715]-	if the PDCP duplication is activated and ul-DataSplitThreshold is set to infinity:
			Steps for DC duplication;
-	else, if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
			-	if the PDCP duplication is activated:
				Steps for CA duplication in the different Cell Groups;
			-	else
Steps for transmission to either the primary RLC entity or the secondary RLC entity;
-	else:
-	if the PDCP duplication is activated:
			Steps for CA duplication in the Cell Group of the primary RLC entity;
		-	else
					Steps for transmission on the primary RLC entity;
· else
Steps for CA duplication”

	Company
	Comments

	Rapporteur
	I think CA duplication on DC split bearer is not supported. There was no agreement on this.

	CATT
	No support. We agree with the Rapporteur.

	Futurewei
	Given the limit of 2 RLC entities in R15, it is natural that CA duplication and DC can’t be enacted at the same time. But we are not aware of any agreement of not supporting CA duplication in DC in R16, when 4 RLC entities can be configured per DRB. Instead, we have the following agreement in RAN2 – “The architectural combinations supported for the work on PDCP duplication enhancements are CA, DC(NR only) and DC+CA(NR Only)”.

	OPPO
	Same view as Rapporteur.

	Vivo
	No strong view. Maybe this can be discussed further on whether to support CA duplication on DC split bearer.

	DOCOMO
	Agree with vivo. In our understanding, we have not reached the agreement and we need to discuss whether to support CA duplication on DC split bearer. 

	Intel
	Agree with Rapporteur.

	Ericsson
	We agree with the rapporteur. But, in general, we have some trouble understanding the problem raised by Futurewei. The text Futurewei points out is the “else” condition when PDCP Duplication is not activated. When PDCP duplication is not activated, by definition, CA duplication cannot be activated either..

	Qualcomm
	We do not support the proposal, as we don’t think RAN2 has discussed split bearer operation when PDCP duplication is activated.



Conclusion 22: No change to the current text.


Issue 23. (raised by Nokia)
Section 5.X.1.
Identified issue: Statement that “The implementation of the functionality of the EHC framework is not covered in this specification.”
[issue description]
This statement copied from ROHC description is not cprrect as EHC, as opposed to ROHC, is specified by 3GPP. This sentence may be read as if the EHC was specified in some other documents, e.g. in RFCs, similarly as ROHC is. If the intention was to really refer to “implementation”, then the similar sentence would be relevant for each introduced functionality, but this is not something that we need to underline each time. We suggest removing the statement.
-------------------------------------------------
5.X.1	Supported header compression protocols and profiles
The EHC protocol is based on the Ethernet Header Compression (EHC) framework defined in Annex A. The implementation of the functionality of the EHC framework is not covered in this specification.
In this version of the specification, only one type of profile is supported.
-----------------------------------------------------------------------

	Company
	Comments

	Rapporteur
	Same issue as Issue 19. 
Ok with the suggestion.

	CATT
	Support (same as issue#19)

	Futurewei
	Support, as for issue#19.

	Vivo
	Same issue as Issue 19. 

	Intel
	Same issue as Issue 19.

	Qualcomm
	Support the proposal.



Conclusion 23: See the proposed changes in Conclusion 17.

Issue 24. (raised by Nokia)
Section A.1.
Identified issue: Vague description of EHC principle in the normative Annex.
[issue description]
We find this sentence very vague: “After the EHC compressor is confident that the EHC context is established in the EHC decompressor, the EHC compressor transmits "“Compressed Header (CH)” packet to the EHC decompressor, where the compressed header packet includes only the header fields not stored in the EHC context.”
Since this is a normative annex, we should not make such vague statements, which can be interpreted completely differently by implementers. We agreed that a compressor sends the compressed packets after receving feedback from decompressor and we think we should capture that clearly.
-------------------------------------------------
A.1 EHC principle
 (….)
The EHC compressor establishes a EHC context, and transmits a "“Full Header (FH)” packet to the EHC decompressor to establish the EHC context in the EHC decompressor. When EHC decompressor successfully decodes an FH packet, it sends a feedback message to the compressor indicating the EHC context identifier. After the EHC compressor receives the feedback messageis confident that the EHC context is established in  from the EHC decompressor, the EHC compressor transmits "“Compressed Header (CH)” packet to the EHC decompressor, where the compressed header packet includes only the header fields not stored in the EHC context. When the EHC decompressor receives the compressed header packet, the EHC decompressor restores original header fields based on the stored EHC context. 
-----------------------------------------------------------------------

	Company
	Comments

	Rapporteur
	Same issue as Issue 21.
The text with “confidence” is made based on the agreement made in RAN2#107bis; “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.”
To remove the ambiguity with “confidence”, I also add another sentence at the end of the A.1; “To avoid the erroneous decompression, the EHC compressor transmits the full header packets until it is confident that the EHC context is successfully established in the EHC decompressor. The confidence is acquired by the explicit EHC feedback received from the EHC decompressor.”

	CATT
	Support. And for completeness, it should also be mentioned that the context identifier is provided by the compressor: “The EHC compressor establishes a EHC context, and transmits a “Full Header (FH)” packet along with a context identifier to the EHC decompressor to establish the EHC context in the EHC decompressor”.

	Futurewei
	Support, both Nokia’s proposed change and CATT’s addition.

	OPPO
	We believe the version from Rapporteur is clear enough.

	Vivo
	Same issue as Issue 21.

	Intel
	Same issue as Issue 21.

	Ericsson
	Rapporteur’s suggestion is good. Maybe addition of a context Id in addition to the full header can be mentioned also.

	Huawei
	Same issue as Issue 21 and we are also fine with Nokia proposed change here.

	Qualcomm
	Similar  to issue#21.
Support Nokia’s proposed change and CATT’s addition. 



Conclusion 24: See the proposed changes in Conclusion 21.

Issue 25. (raised by Nokia)
Section 5.X.4.
Identified issue: EHC output packet types are not specified entirely correctly.
[issue description]
Only EHC compressed packets and standalone packets types are mentioned in this section while also uncompressed packets can be generated by EHC. We suggest a clarification as below.
-------------------------------------------------
5.X.4	Header compression using EHC
If EHC is configured, the EHC protocol generates two types of output packets:
-	EHC compressed data packets, each associated with one PDCP SDU;
-	standalone packets not associated with a PDCP SDU, i.e. interspersed EHC feedback.
An EHC compressed packet is associated with the same PDCP SN and COUNT value as the related PDCP SDU. The header compression is not applicable to the SDAP header and the SDAP Control PDU if included in the PDCP SDU.
Interspersed EHC feedback are not associated with a PDCP SDU. They are not associated with a PDCP SN and are not ciphered.
-----------------------------------------------------------------------

	Company
	Comments

	Rapporteur
	I think “EHC uncompressed” is also one type of EHC compressed packets because EHC header is anyway attached to indicate “EHC uncompressed”. The “EHC uncompressed” can be indicated by Profile ID (similar to ROHC) or Context ID.
Even if the ROHC generates “ROHC uncompressed”, the text in 5.7.4 says only two types of output packets:
[bookmark: _Toc12616350]5.7.4	Header compression using ROHC
If ROHC is configured, the ROHC protocol generates two types of output packets:
-	ROHC compressed packets, each associated with one PDCP SDU;
-	standalone packets not associated with a PDCP SDU, i.e. interspersed ROHC feedback.


	Sharp
	Agree with Rapporteur.

	Samsung
	Agree with Rapporteur

	CATT
	Support. We understand this is how it is denoted in ROHC, but it seems strange to us that an uncompressed packet is referred to as “compressed”.

	Futurewei
	We have slight preference of Nokia’s proposed change.

	OPPO
	Same view as Rapporteur.

	Vivo
	Agree with Rapporteur.

	DOCOMO
	Agree with CATT. 

	Intel
	Agree with Rapporteur.

	Ericsson 
	Agree with Rapporteur.

	Huawei
	Agree with CATT. 

	Qualcomm
	No strong views. 
If we keep the original wording, we can consider clarifying that EHC compressed packet can comprise compressed Ethernet packet or uncompressed Ethernet packet.



Conclusion 25: No change to the current text.

Issue 26. (raised by Nokia)
Section 5.X.2.
Identified issue: EHC can be only applied to DRBs associated with Ethrnet PDU sessions while this is not clear from the text in section 5.X.2.
[issue description]
It is proposed to modify section 5.X.2 in the way as shown below.
-------------------------------------------------
5.X.2	Configuration of EHC
PDCP entities associated with DRBs can be configured by upper layers TS 38.331 [3] to use EHC. Each Only PDCP entity associated with DRB serving PDU session of type Ethernet carrying user plane data may be configured to use EHC. Every PDCP entity uses at most one EHC compressor instance and at most one EHC decompressor instance.
-----------------------------------------------------------------------

	Company
	Comments

	Rapporteur
	Same issue as Issue 20.
The configuration is up to RRC, and details does not need to be mentioned in PDCP spec. Moreover, the suggestion is not aligned with 5.7.2.
“PDCP entities associated with DRBs can be configured by upper layers TS 38.331 [3] to use ROHC. Each PDCP entity carrying user plane data may be configured to use ROHC.”


	Sharp
	Prefer to keep the original text in CR.

	CATT
	No support. Duplicate of Issue 20. Same answer.

	Futurewei
	We support Nokia’s proposed change, as explained in Issue 20.

	OPPO
	Same view as Rapporteur.

	Vivo
	Same issue as Issue 20.

	Intel
	Same issue as Issue 20.

	Ericsson 
	For clarity it’s beneficial to mention that EHC is only configured for PDU session of type Ethernet.

	Huawei
	Same issue as Issue 20 and we support the change that can bring more clarity.

	Qualcomm
	We support Nokia’s proposed change.



Conclusion 26: No change to the current text.

Issue 27. (raised by Nokia)
Identified issue: Joint operation of EHC and RoHC may require some small clairificaiton in the specs to ensure compatibility between implementations.
[issue description]
Except for processing order between EHC and RoHC as raised by Apple in Issue 06 (with which we agree), we think it is worth clarifying the following:
What should be the packet structure when EHC and RoHC are applied jointly, i.e. in which order are RoHC and EHC headers placed (this is related to issue 06 from Apple).
We could add a short section on joint EHC and RoHC operation to clarify those details. Otherwise interoperability may not be achieved. Some proposal of such description is given below.
-------------------------------------------------
A.X	Joint operation of EHC and RoHC
In case EHC and RoHC are configured simultaneously for a DRB, the compression is applied in the following way:
· The packet is firstly processed by EHC compressor, which compresses Ethernet header and creates EHC header.
· IP packet extracted from Ethernet frame is subsequently processed by RoHC compressor, which compresses IP header and creates RoHC header.
The resulting compressed packet has the following structure:
|EHC header| |RoHC header| |Ethernet frame payload|
-----------------------------------------------------------------------

	Company
	Comments

	Rapporteur
	Same issue as Issue 06.
This issue has not been discussed, and thus it is difficult to capture now.

	Samsung
	We need online discussion.
Comment on Nokia’s text proposal: If we capture something on processing order, the decompression procedure should be also captured in the text.

	CATT
	Since RoHC only applies to IP packet and EHC to Ethernet header, they are independent of each other (as agreed in RAN2#107bis) and could be implemented in any order. In RAN2#107bis we agreed that SDAP header would come before EHC. But we still need to specify the order of the EHC and RoHC headers. There are 2 options:
Option 1: |PDCP header|   SDAP header|  EHC header   | RoHC header|  IP payload|
Option 2: |PDCP header|   SDAP header|  RoHC header   | EHC header|  IP payload|
As mentioned by Nokia, Option 1 is more compressor-friendly while Option 2 is rather decompressor-friendly (starts decompressing the inner part first to re-construct and append the IP header to the IP payload and then the outer header i.e. the Ethernet header, to append it on top of the IP header). Hence since both UE and gNB need to implement both the compressor and the decompressor, there seems not to be an obvious best option, complexity-wise.
So we don’t have a strong view and would be OK to align with Nokia’s proposal.

	Futurewei
	We don’t support the proposal, and don’t think there is need to define the order of ROHC and EHC operation in PDCP specs.
Either ROHC or EHC can be configured on a DRB, not both. EHC should only be configured on DRBs of Ethernet PDU session, in which no IP connection is established by 3GPP system. 
There may be IP connetion (on top of Ethernet session) established by application layer, which is out of scope of 3GPP specifications, and the use of ROHC would be configured/controlled by application layer.

	OPPO
	We need to discuss the support of joint processing of ROHC and EHC – if we can conclude on that support, we support this proposal.

	Vivo
	Same issue as Issue 06.

	Intel
	Same issue as Issue 06.

	Ericsson
	The spec should not define the order or processing. Packet structure needs to be discussed.

	Huawei
	Need more discussion. 

	Qualcomm
	 Agree with Rapporteur. 



Conclusion 27: See the Conclusion 06.

Issue 28. (raised by Fujitsu)
Identified issue: Unclear statement of the number of RLC entities.
[issue description]
Subclause 4.2.1
This is already raised by Apple, but I have another problem from another perspective. It says that “For RBs configured with PDCP duplication associated with N RLC entities where 2 <= N <= 4”. I think that the intention is “each RB has N RLC entities”, but the current text can also be interpreted that “RBs have N RLC entities”, which is normal L2 structure so no need to be captured.
To solve both this unintentional interpretation and Apple’s issue, it can be updated in the following.
-------------------------------------------------
-     For RBs configured with PDCP duplication associated with N RLC entities where 2 <= N <= 4, each PDCP entity is associated with one of N UM RLC entities (for same direction), 2 × N UM RLC entities (N for each direction), or N AM RLC entities (for same direction), where 2 <= N <= 4;
-----------------------------------------------------------------------

	Company
	Comments

	Rapporteur
	Same issue as Issue 05.
I agree that the initial text is not correct. I suggest followings:

For RBs configured with PDCP duplication associated with N RLC entities where 2 <= N <= 4, each PDCP entity is associated with N UM RLC entities (for same direction), 2 × N UM RLC entities (N for each direction), or N AM RLC entities (for same direction), where 2 <= N <= 4;


	CATT
	Agree with Rapporteur’s proposal.

	Futurewei
	Agree with Rapporteur’s proposal.

	Vivo
	Same issue as Issue 05.

	Intel
	Same issue as Issue 05.

	Ericsson
	Agree with rapporteur suggestion

	Huawei
	Same issue as Issue 05.

	Qualcomm
	Support Rapporteur proposal (as in issue 05).



Conclusion 28: See the proposed changes in Conclusion 05.

Issue 29. (raised by Fujitsu)
Identified issue: There are incorrect descriptions in Subclauses 4.2.2, 6.1.2 and 6.3.X (editorials).
[issue description]
Subclause 4.2.2
I believe that this is small inccorect correction because the EHC protocol was only developed by 3GPP.
-------------------------------------------------
A PDCP entity associated with DRB can be configured by upper layers TS 38.331 [3] to use header compression. In this version of the specification, the robust header compression protocol (ROHC) and the Ethernet header compression protocols (EHC) are supported. Each header compression protocol is independently configured for a DRB.
-------------------------------------------------

Subclauses 6.1.2 and 6.3.X
The descriptions of interspersed EHC feedback are incorrectly missing.
-------------------------------------------------
6.1.2   Control PDU
The PDCP Control PDU is used to convey one of followings in addition to the PDU header:
-     a PDCP status report;
-     an interspersed ROHC feedback.;
-     an interspersed EHC feedback.
(omit)
6.3.X  Interspersed EHC feedback
Length: Variable
This field contains one EHC packet with only feedback, i.e. an EHC packet that is not associated with a PDCP SDU as defined in clause 5.X.4.
-------------------------------------------------

	Company
	Comments

	Rapporteur
	4.2.2: Ok
6.1.2: Ok
6.3.X: Ok

	Samsung
	6.3.X: No need. 
The size of EHC feedback will be fixed-size and the contents should be clearly captured in 6.2.3.X, not in 6.3.X. Since the ROHC feedback is not a scope of 3GPP spec, PDCP spec just gives a container of the ROHC feedback. On the other hand, EHC is defined by PDCP. RAN2 should provide the exact feedback format. 

	CATT
	Agree with Samsung

	Futurewei
	Agree with Samsung

	Nokia
	Agree with Samsung

	OPPO
	Agree with Samsung

	vivo
	Agree with Samsung

	DOCOMO
	Agree with Samsung

	Intel
	Agree with Samsung. Note that as in our reply in issue 12, we prefer to remove “interspersed”.

	Ericsson
	6.3.x. Not needed. Fixed size CID.

	Huawei
	Agree with Intel.

	Qualcomm
	Agree with Samsung on 6.3.X and with the Rapporteur on the other suggestions. 



Conclusion 29: Adopt the proposed changes in 4.2.2. Adopt the proposed changes in 6.1.2 without “interspersed”. The proposed changes in 6.3.X is not needed.


Issue 30. (raised by Sharp)
Section 5.11.2.
Identified issue: 
Duplicate PDU cancellation for the case that RLC entities is deactivated for PDCP duplication.
[issue descrption]
For duplicate PDU discarding, it should have separete condition for PDCP duplication deactivation and for RLC eneities for which PDCP duplication is deactivated but duplication is activated. 
-----------------------Suggestion------------------------------------------------
5.11.2	Duplicate PDU discard
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities:
-	indicate to the other AM RLC entity entities to discard the duplicated PDCP Data PDU;
-	if deactivation of PDCP duplication for associated RLC entities are indicated:
-	indicate to the the associated RLC deactivated for PDCP duplication to discard all duplicated PDCP Data PDUs.
-	if the deactivation of PDCP duplication is indicated:
-	indicate to the secondary RLC entity to discard all duplicated PDCP Data PDUs.
-----------------------------------------------------------------------

	Company
	Comments

	Sharp
	For duplicate PDU discarding, it should have separete condition for PDCP duplication deactivation and RLC eneities for which PDCP duplication is deactivated. 


	Samsung
	Agree with the intention. If companies have the common understanding, we are fine to try to change now. But RAN2 has not discussed this issue yet.
We have another suggestion to add “of the DRB” to distinguish the legacy deactivation:
-	if the deactivation of PDCP duplication of the DRB is indicated:
-	indicate to the secondary RLC entity to discard all duplicated PDCP Data PDUs.

	CATT
	Support the principle. This was not discussed online although it makes sense.

	Futurewei
	We support Sharp’s change, but not Samsung’s. Packets should be discarded by the deactivated RLC entity at the moment of RLC entity deactivation, not until PDCP duplication is deactivated for the DRB. Otherwise, when deactivated RLC entity is reactivated, transmission of the previous duplicated packets can cause HFN desynchronization.  

	Nokia
	Some discussions are needed to reach the common understanding.

	OPPO
	We share the intention, as answered above in issue#3:
For >2-leg case, the duplication (de)activation does not need to be aligned for multiple secondary legs, e.g., for 4-leg of A/B/C/D, in case A is p-leg, and B is indicated for duplication activation, C/D is indicated for duplication (de)activation:
- the branch of “if the successful delivery of a PDCP Data PDU is confirmed by one of the associated AM RLC entities:” is more for A and B;
- the branch of “if the deactivation of PDCP duplication is indicated:” is more for C and D;
So we suggest some wording as below:
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities for which PDCP duplication is activated:
-	indicate to the other AM RLC entity(ies) to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated for a RLC entity(ies):
-	indicate to the secondary RLC entity(ies) to discard all duplicated PDCP Data PDUs.


	vivo
	More discussion is needed to achieve a common understanding amongst companies.

	DOCOMO
	Agree with the suggestion. However, as other companies say, we also think it should be discussed before changing the spec. 

	Intel
	More discussion is needed.

	Ericsson
	One possible way to solve it – text needs some improvement.

	Huawei 
	Need more discussion. 

	Qualcomm
	This requires further discussion.



Conclusion 30: Online discussion is needed. Also see the proposed changes in Conclusion 03.


Summary
The e-mail discussion identifies 30 issues on the PDCP running CR, and makes following conclusions:
Conclusion 01: Issues related to “secondary RLC entity” need to be discussed together. Majority companies want to introduce a new terminology “split secondary RLC entity”. The specification is updated based on the new terminology. Adopt the following changes.
	3.1
Split secondary RLC entity: in dual connectivity, the RLC entity other than the primary RLC entity which is responsible for split bearer operation
5.2.1
-	if the PDCP duplication is activated:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities for which theactivated for PDCP duplication is activated;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	else:
-	if the transmitting PDCP entity is associated with more than two RLC entities and at least two of associated RLC entities belong to the different Cell Groups:
-	set the secondary RLC entity to the RLC entity configured by upper layers;
-	if the primary RLC entity and the split secondary RLC entityat least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
5.6
-	if the PDCP duplication is activated:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the secondary RLC entitiesy other than the primary RLC entity activated for which the PDCP duplication is activated;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entities deactivated for PDCP duplication;
-	else:
-	if the primary RLC entity and the split secondary RLC entityat least two associated RLC entities belong to the different Cell Groups; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the split secondary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entities other than the primary RLC entity and the split secondary RLC entity;
-	else:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with the secondary RLC entity other than the primary RLC entity.



Conclusion 02: With the introduction of “split secondary RLC entity”, the definition of “secondary RLC entity” is not needed. See the proposed changes in Conclusion 01.
Conclusion 03: Adopt the following changes. 
	5.11.2
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	if the successful delivery of a PDCP Data PDU is confirmed by one of the two associated AM RLC entities:
-	indicate to the other AM RLC entitiesy to discard the duplicated PDCP Data PDU;
-	if the deactivation of PDCP duplication is indicated:
-	indicate to the secondary RLC entitiesy other than the primary RLC entity to discard all duplicated PDCP Data PDUs.



Conclusion 04: Adopt the following changes.
	4.2.1
Each RB (except for SRB0) is associated with one PDCP entity. Each PDCP entity is associated with one, two, three, four, six, or eightor more (up to eight) RLC entities depending on the RB characteristic (e.g uni-directional/bi-directional or split/non-split) or RLC mode:



Conclusion 05: Adopt the following changes.
	4.2.1
For RBs configured with PDCP duplication associated with N RLC entities where 2 <= N <= 4, each PDCP entity is associated with N UM RLC entities (for same direction), 2 × N UM RLC entities (N for each direction), or N AM RLC entities (for same direction), where 2 <= N <= 4;



Conclusion 06: It is already agreed in RAN2#107bis that both ROHC and EHC are configured for a DRB: “ROHC and EHC are independent, e.g. from specification point of view they could both be configured for a DRB”. Online discussion is needed for whether and how to capture processing order of ROHC and EHC when both are configured.
Conclusion 07: Change the text “for which the PDCP duplication is activated” to “activated for PDCP duplication”. See the proposed changes in Conclusion 01.
Conclusion 08: Remove the text regarding setting the secondary RLC entity when PDCP duplication is deactivated. See the proposed changes in Conclusion 01.
Conclusion 09: See the proposed changes in Conclusion 01.
Conclusion 10: No change to the current text.
-	perform header compression of the PDCP SDU using ROHC as specified in the clause 5.7.4 and/or using EHC as specified in the clause 5.X.4;
Conclusion 11: Use the terminology “Split secondary RLC entity”. Add the definition of “Split secondary RLC entity”. See the proposed changes in Conclusion 01. 
Conclusion 12: Remove “interspersed” from the EHC feedback.
Conclusion 13: See the proposed changes in Conclusion 01.
Conclusion 14: Adopt the following changes.
	5.5
-	perform retransmission of all the PDCP Data PDUs previously submitted to re-established or released AM RLC entitiesy in ascending order of the associated COUNT values for which the successful delivery has not been confirmed by lower layers, following the data submission procedure in clause 5.2.1.



Conclusion 15: See the proposed changes in Conclusion 01.
Conclusion 16: See the proposed changes in Conclusion 01.
Conclusion 17: Adopt the following changes.
	5.X.1	Supported header compression protocols and profiles
The EHC protocol is based on the Ethernet Header Compression (EHC) framework defined in Annex A. The implementation of the functionality of the EHC framework is not covered in this specification.
In this version of the specification, only one type of profile is supported.



Conclusion 18: Leave the Editor’s note in Section 5.x.6 and section 6.2.3.x.
Conclusion 19: See the proposed changes in Conclusion 17
Conclusion 20: No change to the current text.
Conclusion 21: Slight majority prefer to have clear procedural text. Review the rephrased text.
	Annex A.1
The EHC compressor and the EHC decompressor store original header field information as a "EHC context". Each EHC context is identified by a unique identifier, called Context ID (CID). The EHC context must be synchronized between the EHC compressor and the EHC decompressor; otherwise, the EHC decompressor erroneously decompresses the compressed header packets.
For an Ethernet packet stream, the EHC compressor establishes the EHC context and associates it with the CID. Then, the EHC compressor transmits the "Full Header (FH)” packet to the EHC decompressor including the associated CID. The EHC compressor keeps transmitting the FH packets until the EHC feedback is received from the EHC decompressor.
When the EHC decompressor receives the FH packet, the EHC decompressor establishes the EHC context identified by the CID, and transmits the EHC feedback to the EHC compressor to indicate that the EHC context associated with the CID is successfully established in the EHC decompressor.
After receiving the EHC feedback, the EHC compressor starts to transmit the “Compressed Header (CH)” packets to the EHC decompressor including the associated CID. The CH packet includes only the header fields not stored in the EHC context. 
When the EHC decompressor receives the CH packet, the EHC decompressor restores original header fields based on the stored EHC context identified by the associated CID.



Conclusion 22: No change to the current text.
Conclusion 23: See the proposed changes in Conclusion 17.
Conclusion 24: See the proposed changes in Conclusion 21.
Conclusion 25: No change to the current text.
Conclusion 26: No change to the current text.
Conclusion 27: See the Conclusion 06.
Conclusion 28: See the proposed changes in Conclusion 05.
Conclusion 29: Adopt the proposed changes in 4.2.2. Adopt the proposed changes in 6.1.2 without “interspersed”. The proposed changes in 6.3.X is not needed.
Conclusion 30: Online discussion is needed. Also see the proposed changes in Conclusion 03.

During the e-mail discussion, it is identified that two issues need more online discussion. Thus, it is proposed to discuss the following issues in RAN2#109.
1. Whether and how to capture processing order of ROHC and EHC when both are configured.
2. Whether to discard duplicated PDUs when an RLC entity is indicated to deactivate PDCP duplication (but PDCP duplication is still activated).
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