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1	Introduction
This email discussion intended to be concluded the 2019-08-08 aims at addressing some open issues in the area of network control of PDCP duplication enhancements. More precisely, details of network control of PDCP duplication through MAC CE signalling/design, dynamic LCP restrictions and MN-SN coordination (RAN2 scope) and configuration aspects.
The agreements reach in RAN2#106 were: 
· Intention is that copies are sent on different legs
· Dynamic network control of DRB duplication is by MAC CE
· MAC CE controls which of the configured RLC entities are activated/deactivated
· Support the case that number of copies equals the number of active RLC entities
[bookmark: _Ref178064866]2	Discussion
Configuration
Question 1: Number of configured RLC entities and number of copies
It has been agreed that the number of active RLC entities equals the number of copies. However, whether other different RRC configuration options are allowed or not is still open. 
A. Should RRC individually configure the number of copies (duplicates), i.e., can the number of configured RLC entities be different from the number of copies?
B. If Yes to question A, should it be allowed that the number of configured RLC entities is larger than the number of copies?

Note that from the rapporteur point of view, having the number of configured RLC entities smaller than a configurable number of copies is not a valid option assuming that duplicates must be transmitted on different carriers. 

	Company
	A (yes/no)
	B (yes/no)
	Comments

	CATT
	Yes
	Yes
	The number of activated RLC entities is smaller or equal to the number of configured RLC entities (we prefer no more than 2 activated RLC entities at a time)

	LG
	Yes
	Yes
	The number of configured RLC entities are always equal to / larger than the number of active RLC entities. In addition, the number of copies is always equal to the number of active RLC entities.

	DOCOMO
	Yes
	Yes
	Up to 4 RLC entities can be configured, while the active RLC entities can be equal or smaller than 4. Similarly, the number of copies can be equal or smaller than 4.

	Ericsson
	Yes
	Yes
	The network may configure more RLC entities than copies to allow flexibility to choose the subset of active RLC entities to transmit the duplicates. A different aspect is whether all the configured RLC entities are (de-)activated as a default or a second IE indicates which configured RLC entities are (de-)activated.

	Qualcomm
	Yes
	Yes
	Number of copies for PDCP duplication 
<= number of active RLC entities for PDCP duplication 
<= number of configured RLC entities for PDCP duplication.
First inequality above is a strict one if network configures UE to send fewer copies than number of active RLC entities, and this is explained further in our answer to question 1 in email discussion [106#54][IIOT] related to UE-assisted PDCP duplication.

	vivo
	Yes
	Yes
	Firstly we agree that the number of copies can be eqaul to or smaller than the number of legs. Secondly, we also consider that the number of copies can be larger than the number of legs. For example, the UE which works as a switch in the I-IOT network could be configured with many DRBs serving different URLLC services. Due the LCID limitation, we could only configure 2 legs for some DRBs. Then increasing the number of copies could improve the packet transmission reliability. 

	Apple
	Yes
	Yes
	The number of activated RLC entities should be larger than or equal to the number of copies. Leg switch could be performed amongst the activated RLC entities. 
The max number of RLC entities should be no more than 4. 

	Mediatek
	Yes
	Yes
	The number of configured RLC entities can be equal to/larger than the number of active RLC entities, which allows the flexibility to select a subset of RLC entities for duplication transmission. 

	SPRD
	Yes
	Yes
	The number of copies is always equal to the number of active RLC entities, and the number of configured RLC entities is equal to / larger than the number of active RLC entities.

	Huawei, HiSilicon
	Yes
	Yes
	Similar to LG’s view.

	ZTE
	Yes
	Yes
	NW can configure the RLC entity whose number can be larger or equal with the configured copy number.For activate RLC entity in case that duplication is activated, it can be equal or smaller than the configured RLC entity 


	Samsung
	Yes
	Yes
	There can be deactivated RLC entities which are not used for duplication.

	NEC
	Yes
	Yes
	As one or more of configured RLC entities can be de-activated, the number of configured RLC entities can be larger than the number of copies.

	Lenovo
	Yes
	Yes
	The number of activated RLC entities should be larger than or equal to the number of copies in order to give the network flexibility to choose among the activated RLC entities for transmission of duplicates. 

	OPPO
	Yes
	Yes
	The number of configured RLC entities can be equal to or larger than the number of activated RLC entities. 
If the number of activated RLC entities indicated by MAC CE is larger than the number of copies, UE can select RLC entities among the activated RLC entities indicated by MAC CE, and the final number of activated RLC entities is equal to the number of copies.

	Nokia
	Yes
	Yes
	Multiple RLC entities can be configured for a DRB, and it’s possible that only a subset of the configured legs is active, where each active leg corresponds to a copy.

	Sharp
	Yes
	Yes
	For issue A, we think the number of activated RLC entities should be based on the channel condition. So it is beneficial to allow the number of configured RLC entities different from the number of activated RLC entities.

	Intel
	Yes
	Yes
	Number of copies = number of activated RLC entities <= number of configured RLC entities. 

	III
	Yes
	Yes
	The maximum number of RLC entities per bearer configured by RRC is 4. The NW selects the legs dynamically, so it should be allowed that RRC configures the number of copies individually. The number of configured RLC entities is equal to or larger than the number of copies.

	Fujitsu
	yes
	yes
	For NW controlled PDCP duplication, MAC CE (L2 signalling) can indicate which RLC entities are active and implicitly indicate the number of copies with the assumption that the number of copies is equal to the number of active RLC entities.

	CMCC
	Yes
	Yes
	The number of activated RLC entities (= number of copies) is smaller or equal to the number of configured RLC entities.



Rapporteur’s summary: All companies agree that from a configuration point of view (RRC), both the number of copies and the number of configured RLC entities should be indicated. In addition, all companies also agree that the number of RLC entities should be equal or larger than the number of copies.
The rapporteur proposes the following way forward:
[bookmark: _Toc16232055]Both the number of copies and number of RLC entities are configured by RRC
[bookmark: _Toc16232056]The number of configured RLC entities should be equal to or larger than the number of copies

Question 2: LCP restrictions
In Release 15, when PDCP Data duplication is configured with CA, the network configure cell restrictions by means of the IE “allowedServingCells”. This IE is mandatory present when PDCP duplication and CA are configured. 
In Rel-16, RLC bearers can be configured in the MN and SN. The RLC entities can be dynamically activated and deactivated and this can lead to different scenarios. The following different PDCP Data duplication + CA scenarios are possible:
Scenario 1 – MN: 2 RLC entities, SN: 1 RLC entity
Scenario 2 – MN: 1 RLC entity, SN: 2 RLC entities
Scenario 3 – MN: 2 RLC entities, SN: 2 RLC entities
Scenario 4 – MN: 3 RLC entities, SN: 1 RLC entity
Scenario 5 – MN: 4 RLC entities, SN: 0 RLC entities
Scenario 6 – MN: 1 RLC entity, SN: 3 RLC entities
Scenario 7 – MN: 0 RLC entities, SN 4 RLC entities
In addition, based on the activation status of each RLC entity in the above, a large number of sub-scenarios can be defined.
Potentially, different cell restrictions for a given logical channel could apply depending on activation status of the other logical channels and whether these are placed in the MN or the SN. In Scenario 1, for example, the cell restrictions for each of the logical channel in the MN could be different depending on whether RLC entity in the SN is activated or not. 
Cell restrictions could even differ depending on the logical channels which are activated or deactivated. In Scenario 5, for example, the cell restrictions could be different when RLC-1 and RLC-2 are activated or when RLC-1 and RLC-3 are activated. This approach would result in a large number of options and configurations.
A much simpler approach would be that cell restrictions do not depend on the activation status of other RLC entities. Thus, only one cell restriction configuration would apply for a given logical channel when this RLC entity is activated and operates in CA mode. This means that in Scenario 5, for example, for RLC-1, an LCH would always have the same restriction configuration (allowedServingCells) regardless of the activation status of the other RLC entities.
A. Should one logical channel operating in CA for PDCP Data duplication be configured with 1 or more cell restriction configuration (allowedServingCells)?
B. If more than one:
Should the cell restrictions of a given logical channel depend on the configuration and the activation status of the other RLC entities? Please, explain.

	Company
	A (yes/no)
	B and other comments 

	CATT
	 No (only 1)
	One Cell restriction is sufficient. The Cell restriction may apply or not depending on the duplication status and configuration.
More comments on the scenarios:
We don’t think leg selection among CA legs makes sense because, as elaborated in R2-1905749, CA-only duplication over 4 legs/4 CCs with dynamic leg (re)selection cannot be more spectral efficient than CA duplication over 2 (static) legs each with 2 CCs with dynamic scheduling across CCs within each leg. And with LOS channel in FR2, the benefit of supporting leg selection among 4 CCs (which must then be all non-colocated) is to prevent from having both CCs of a same leg blocked at the same time, which probability to occur is shown to be negligible. In other words we only see the need to support CA+DC scenarios, with no more than 2 CA legs in each CG. The dynamic leg selection in such configurations then reduces to switch between CA and DC duplication. Hence, we don‘t see any need to support above scenarios 4, 5, 6, 7. 

	LG
	No
	Only one LCP restriction is enough regardless of the activation status of the other RLC entities. Moreover, LCP restriction is always applied regardless of the status of PDCP duplication.

	DOCOMO
	Yes
	No

	Ericsson
	No
	

	Qualcomm
	No
	Benfits are unclear and complexity is high.

	Vivo
	Yes
	

	Apple
	No
	The benefit of multiple restriction configurations is not clear. 

	Mediatek
	No
	One cell restriction is enough.

	SPRD
	No (only 1)
	Only one cell restriction configuration for a given logical channel is enough regardless of the activation status of other RLC entities.

	Huawei, HiSilicon
	Yes
	Yes, we would like to have a similar solution as Rel-15, i.e. cell restriction should be lifted upon deactivation of packet duplication.

	ZTE
	No
	

	Samsung
	No
	

	NEC
	No
	

	Lenovo
	Yes
	

	OPPO
	No
	Much complexity will be introduced if supporting more than one LCH-to Cell restriction, and the benefit is unclear.

	Nokia
	Yes
	When a DRB is configured with two RLC entities for duplication (as in Rel-15), it is lack of leg switching flexibility. Hence, dynamically change the serving cell set that a LCH could be mapped to has the similar benefits like the cases with more than two configured RLC entities.

	Sharp
	1 cell restriction configuration is sufficient
	we think it should be as we did for CA duplication in Rel-15 for both CA and DC case, i.e., Cell restriction is applied to LCH when duplication is activated and do not apply when duplication is deactivated.

	Intel
	No
	One cell restriction configuration is sufficient.

	III
	No
	Only one cell restriction configuration is simple and sufficient.

	Fujitsu
	no
	The baseline should be the simpler approach, where the restrictions do not depend on the activation status of other RLC entities.

	CMCC
	No
	Benefits are unclear.



Rapporteur’s summary: 5 companies replied that a LCH could be configured with more than one cell restriction, while 16 companies did not see the need to have such flexibility. 
The rapporteur proposes the following way forward:
[bookmark: _Toc16232057]For CA, the network provides in RRC only one LCH cell restriction configuration, like in Rel-15

Question 3: Dynamic LCP restrictions/configuration updates
When PDCP Data duplication is configured with CA, the network can configure (RRC) cell restrictions by means of the IE “allowedServingCell”. In Release 15, the LCP restrictions cannot dynamically be updated but in Release 16, this is still an open issue.
A. Is there a need to dynamically change the “allowed serving cells” aka dynamically change the serving cell restrictions? If yes, explain the reasons.

	Company
	A (yes/no)
	Other comments (e.g. why?)

	CATT
	No
	As discussed in Q2, we don’t support dynamic leg selection in CA-only duplication. We don’t see any performance benefit compared with legacy dynamic scheduling across CCs.

	LG
	No
	Not in Rel-16.

	DOCOMO
	No
	Given up to 4 RLC entities can be configured and the RLC entities can be dynamically activated, it seems sufficient also from dynamic change the serving cell perspective. 

	Ericsson
	No
	

	Qualcomm
	No
	Given MAC CE based selection of active RLC entities is agreed, incremental benefits of MAC CE based control of LCP restrictions are marginal.

	Vivo
	Yes
	The UE which works as a switch in the I-IOT network could be configured with many DRBs serving different URLLC services. Due the LCID limitation, we would only be able to configure 2 legs for some DRBs. Changing the LCP restriction of the allowed serving cells for a leg would achieve the same benefit of changing the activated leg, but can allow the UE to be configured with more DRBs.

	Apple
	No
	We donot see the necessity of dynamic restriction change. 

	Mediatek
	No
	Considering the complexity and benefit, we don’t see the strong motiviation to support dynamic LCP restriction update.

	SPRD
	No
	The allowedServingCell can consist of more than one cells. It seems sufficient to gurantee the reliability requirement by dynamical activation/deactivation among up to 4 RLC entities.So there is no need for dynamically changing the serving cell restrictions.

	Huawei, HiSilicon
	Yes
	At least upon duplicaton activation/deactivation, it is beneficial to do this change.

	ZTE
	Yes
	We see some benefits in the following scenarios:
Scenarios 1: Only two copies are supported for simultaneously transmission, but four carries are configured for CA. To configure the duplication, the following alternatives can be considered:
· Alt1: Configure four RLC entities, one RLC entity is mapped to one carrier
· Alt2: Configure two RLC entities, and the mapping between RLC entity and carrier (i.e. LCP restrictions) can be adjustment dynamically 
Compared with the alternative 1, the alternative 2 can be used to minimize the impact on RLC entity (e.g. the RLC ARQ can continue).

Scenarios 2: For an extreme case, if PDCP duplication with 4 copies is activated, 8 carries are configured for CA, and the dynamic change of LCP is not supported, then the 4 copies duplication may be disabled even more than 4 carries can be used for transmission. For example:
The mapping between RLC and carrier are initially configured as follow:
RLC 1=> carrier 1+2,
RLC 2=> carrier 3+4,
RLC 3=> carrier 5+5,
RLC 4=> carrier 7+8,
If some problems are detected on carrier 5/6/7/8, then only the RLC entities ½ can work, which means only the duplication with two copies can be used. If dynamic adjustment of LCP is supported, then the LCP restriction can be changed as follow to support the duplication with 4 copies.
RLC 1=> carrier 1,
RLC 2=> carrier 2,
RLC 3=> carrier 3,
RLC 4=> carrier 4,

	Samsung
	No
	

	NEC
	No
	

	Lenovo
	Yes/No
	Depends on what is actually meant by dynamically updated. We agree with Huawei that upon duplicaton activation/deactivation, there may be some benefit to change the cell restriction, e.g. use a different cell restriction configuration. 

	OPPO
	No
	The benefit is unclear.

	Nokia
	Yes
	The allowed serving cells for a LCH could be changed to enable more flexible adaptation. For instance, the set of allowed serving cells for a duplicate LCH could be expanded when its progress is lagging as compared to the original leg, in order to speed up the process and hence avoiding HFN desync. issues.

	Sharp
	No
	

	Intel
	No
	We don’t see the need of dynamic change of LCP restriction.

	III
	No
	At this stage, it is not clear the benefits of dynamic LCP restrictions/configuration updates.

	Fujitsu
	no
	The PDCP duplication is a function to improve reliability on top of using proper cell. It is a rare case that the proper cell is dynamically changed. Therefore, we do not see the need for this.

	CMCC
	Yes
	The allowed serving cells for a LCH could be changed to enable more flexible leg selection considering the variety of radio channel condition or other reasons. 




Rapporteur’s summary: 5 companies want to dynamically change the allowed serving cells while CA is activated, while 16 companies did not see the need to have such flexibility. 1 company indicated that it would be good to change the cell restrictions when CA is deactivated but did not see the need to change the restrictions dynamically while CA is activated.
The rapporteur proposes the following way forward:

[bookmark: _Toc16232058]When CA is used with PDCP duplication, cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication. Changes to LCH cell restriction configuration is only possible via RRC.

If you replied yes:
B. Which mechanism(s) should apply to dynamically modify the serving cell restrictions? Please, describe them and how the mechanism would operate. This may include MAC CE signaling or that another restriction configuration applies due to changes in e.g. activate cells/RLC entities.
	Company
	Mechanism(s) and operation

	vivo
	Option 1: The MAC CE can indicate which LCP restriction is used.
Option 2: The measurement result (e.g. RSRP/RSRQ/RSSI) of the cell can be used as the pre-configured trigger condition to change the cell(s) configured for the leg(s) of PDCP duplication.

	Huawei, HiSilicon
	Option 1 provided by vivo can be a baseline.

	ZTE
	NW send a MAC CE to UE for reconfigure the LCP restriction serving cell (i.e. the mapping between LCH and carrier) of the concerned leg.

	Lenovo
	Another restriction configuration applies due to changes in duplication activation/deactivation status.

	Nokia
	It could be controlled by MAC CE, or triggered by certain criteria. For instance, the allowed serving cells of an LCH can be changed when the buffered traffic has queued for too long, or lags its counterpart LCH (another leg for duplication of the same DRB) by a certain extent (e.g. when the SN difference between the two legs exceeds a threshold).

	CMCC
	We agree with vivo’s proposal.



Rapporteur’s summary: Given the dependency with question A and that majority view, there is no need for RAN2 to further discuss solutions for dynamically changing cell restrictions acc. to question 3.

Dynamic control of PDCP duplication parameters
Question 4: Number of active RLC entities and number of copies
It has been agreed that the number of active RLC entities equals the number of copies. The following aspects are still open. 
As a result of responses to Question 1 there may be a configurable number of copies and/or RLC entities, companies are invited to exchange views on dynamically controlling these by MAC CE, i.e. whether:
A. Should the number of (configured) active RLC entities be dynamically controlled by MAC CEs?
B. Should the number of (configured) copies, if any, be dynamically controlled by MAC Ces?

Companies may as a result of Q1 and Q4 expand in comments if as a result:
· it should be allowed that the number of active RLC entities is larger than the number of copies and 
· In which RLC entities would the UE transmit the data? This question is related to email discussion #54, sections 2.1. and 2.2.

	Company
	A (yes/no)
	B (yes/no)
	Other comments

	CATT
	No
	No
	We don’t support more than 2 copies/RLC entities active at a time, since the performance gain beyond 2 copies does not justify the extra-complexity. Hence the number of copies/RLC entities active at a time is either 1 or 2, which is already controlled by the duplication activation MAC CE. So the additional MAC CE controls which subset of 2 RLC entities among e.g. 4 is active at a time, but not the number of RLC entities.

	LG
	Yes
	No
	As mentioned in Q1, the number of configured RLC entities are always equal to / larger than the number of active RLC entities. In addition, the number of copies is always equal to the number of active RLC entities.
For A, what is controlled is not the number of RLC entities but the RLC entities to which UE transmits the data.

	DOCOMO
	Yes
	Yes
	The number of active RLC entities equals to the number of copies. It is not necessary to specify additional rules to support the number of active RLC entities larger than the number of copies.   

	Ericsson
	Yes
	No
	With MAC Ces, the NW can ensure that the number of active RLC entities always equals the number of copies.
If the NW activates more RLC entities than copies, then the NW gives UE the freedom to choose the RLC entities to transmit the copies, for which dynamic reconfiguration is not needed.

	Qualcomm
	Yes
	No
	Clarification: for A, the number should be controlled based on active RLC entities indicated by MAC CE (and not by a separate IE indicating the number). For instance, with three RLC entities configured for PDCP duplication, the number can be set to 3 by indicating that all the three RLC entities should be active (e.g., using bitmap 111) or can be set to two by indicating that any two of the three RLC entities should be active (e.g., using bitmap 110, 101 or 011).
Number of copies should be controlled by RRC.

	Vivo
	Yes
	Yes
	This can allow faster and more flexibility control on the number of duplicated PDCP PDU.

	Apple
	Yes
	No
	Network can control the activated RLC entities via MAC CE. UE can select the leg for data transmission. 

	Mediatek
	Yes
	No
	From UE aspect, the number of active RLC entities should be equal to the number of copies. What controlled by the MAC CE is the activated RLC entities for duplication transmission. 

	SPRD
	Yes
	No
	The number of active RLC entities equals to the number of copies. So there is no need to dynamically control the number of (configured) copies additionally.

	Huawei, HiSilicon
	Yes
	Yes/No
	The number of active RLC entities should be equal to the number of copies, which is controlled by MAC CE.

	ZTE
	Yes 
	No
	We have already achieved the agreements that the number of copies is equal with the number of active RLC entities. Therefore, the number of copies can be determined by the number of RLC entities activated, and explicit configuration for the number of copies is not needed.

	Samsung
	Yes
	No
	Our understanding of agreement ”MAC CE controls which of the configured RLC entities are activated/deactivated“ is that MAC CE indicates whether each RLC entity is activated or not. Then, the number of active RLC entities should be equal to the number of copies. We think additional information on number of copies.

	NEC
	Yes
	No
	The number of activated RLC entites should be always equal to the number of copies. MAC CE can control the number of RLC entities.

	Lenovo
	Yes
	No
	Agree with Ericsson

	OPPO
	Yes
	No
	With MAC Ces, the NW can indicate which RLC entities are activated for duplication. UE can further select the legs finally used in some case.

	Nokia
	Yes
	
	The network may control which RLC entities should be active via a MAC CE. The number of RLC entities selected to be activated is basically same as the number of copies, so from this point of view we can control the number of copies as well. (We wonder what is the difference between A and B? To us they are basically the same question)
Moreover, the network may further indicate if any of the configured RLC entity should be UE-controlled (i.e. the UE may decide the activation status of the leg based on certain criteria, as discussed in [106#54]). That is, in some cases the configured RLC entities could be divided into:
· Network-controlled subset, and
· UE-controlled subset
Hence, additional number of active RLC entities and number of copies is possible.

	Sharp
	Yes
	Yes
	As it was agreed the number of active RLC entities equals the number of copies. But the number of active RLC entities should be controlled by MAC CE.

	Intel
	Yes
	No
	The number of activated RLC entities can be controlled by MAC CE, and number of copies should always equal to the number of activated RLC entities.

	III
	Yes
	No
	The number of active RLC entities should be dynamically controlled by MAC CEs. In addition, the number of copies is equal to the number of active RLC entities.

	Fujitsu
	yes
	no
	A: The MAC CE can indicate which RLC entities are active, thus the number of active RLC entities can be dynamically controlled by MAC CEs. 
B: no comments.

	CMCC
	Yes
	No
	The number of copies is always equal to the number of active RLC entities. And the MAC CE can indicate which RLC entities are active.



Rapporteur’s summary:
Question 4A: All companies agree that the MAC CE can control the RLC entities which are active within the set of RLC entities configured by RRC. Additionally, one company indicates that no more than 2 RLC entities/copies should be active but MAC CE indicates which of the two RLC entities are active.
Question 4B: All companies except 1 responded that MAC CE should not modify the number of copies. Further, most of the companies point out that the number of copies should be equal to the number of active RLC entities.
The rapporteur proposes the following way forward:

[bookmark: _Toc16232059]MAC CE can activate and deactivate configured RLC entities
[bookmark: _Toc16232060]MAC CE does not control the number of copies
Related to the comments provided in question 1 and question 4; by additionally limiting the number of copies to less than or equal to the number of activated RLC entities, also the case when the number of activated RLC entities is less then configured comply to the same principal as commented by a large number of companies:
[bookmark: _Toc16232061]The number of copies generated are at most equal to the number of activated RLC entities
[bookmark: _Toc16232062]RAN2 to discuss and resolve if the number of copies generated always equals to the number of active RLC entities.

Question 5: Primary path / PDCP Control
The concept and purpose of defining a primary path when “PDCP Data Duplication” is used has been discussed in some documents. This question aims at concluding if a “primary path” should still be used in Release 16.
In Release 15, the primary path defines an RLC bearer, in which the UE transmits PDCP Data PDUs and PDCP Control PDUs. When PDCP Data duplication is activated, PDCP Data PDUs are duplicated. PDCP Control PDUs are not duplicated and are still transmitted over the primary path.
In Release 16, when more than 2 RLC entities are configured for PDCP Data duplication:
A. Should a primary path be configured by RRC with the purpose to deliver PDCP Control PDUs, as in Release 15?
B. If not, to which RLC entity should initially PDCP deliver PDCP control PDUs?

	Company
	A (yes/no)
	B and Comments

	CATT
	Yes
	The concept of primary path is useful and should be kept. In CA+DC configuration, a primary path should be defined in each CG.

	LG
	No
	PDCP Control PDU is transmitted to all the active RLC entities same as PDCP Data PDU.

	DOCOMO
	Yes
	Rel.15 rule still applies.

	Ericsson
	Yes
	The NW needs to configure the primary path so that the UE knows in which RLC entity it needs to deliver the PDCP Control PDU in case it is generated.

	Qualcomm
	Yes
	Primary RLC entity has a special role in Rel-15 uplink PDCP duplication: 
· Only primary RLC entity is used when PDCP duplication is deactivated,
· PDCP control PDUs are sent only using primary RLC entity,
Hence, baseline assumption should be that primary RLC entity is configured and always active.

	vivo
	No
	We think the PDCP control PDCP can be sent via any activated leg. Given that PDCP control PDCP has already be allowed to be sent via any leg of the split bearer.

	Apple
	No
	PDCP control PDU can be transmitted via any activated leg. 

	Mediatek
	No
	PDCP Control PDU can be trasmitted to any activated RLC entities. The main purpose of primiary path is used as the fall-back link for data transmission when CA duplication is deactivated. If the activated RLC entities can be dynanically controlled by MAC CE, the fallback-link can also be dynamically indicated. 

	SPRD
	No
	PDCP Control PDU can be transmitted via any of the activated RLC entities.

	Huawei, HiSilicon
	No
	PDCP control PDU can be duplicated or sent via any activated leg.

	ZTE
	Yes
	Share the same view with Qualcomm

	Samsung
	Yes
	We can keep rel-15 rule.

	NEC
	Yes
	Same as Rel-15.
On the PDCP Control PDU, it is sent from only primary RLC entity (parimary path), when PDCP duplication is activated according to PDCP spec.

	Lenovo
	Yes
	Rel-15 behaviour can be reused for transmission when duplication is deactivated and for transmission of PDCP control PDU when duplication is activated

	OPPO
	No
	We think it is unnecessary to configure primary leg, and PDCP control PDU can be transmitted via any activated leg. 

	Nokia
	Yes/No
	From specification simplicity point of view, we can keep it same as Rel-15, unless there is a clear benefit why we should make it more flexible. We are open about this issue.

	Sharp
	Yes
	

	Intel
	No
	As discussed in our contribution R2-1906364, a unique index (0..3) is assigned for each RLC entity, and the RLC entity with the smallest index among the activated RLC entities is used for transmission of PDCP Control PDU.

	III
	Yes
	Rel-15 should be the baseline for delivering PDCP Control/Data PDUs.

	Fujitsu
	no
	PDCP Control PDU can be delivered via one of the active legs.

	CMCC
	Yes
	Rel-15 behaviour can be reused, as the primary path is useful for delivering PDCP control PDUs and should be kept.



Rapporteur’s summary:


Question 5: 12 companies agree that the same Release 15 behavior should be kept i.e. a primary path should be defined. 8 companies do not want to define a primary leg when duplication is activated. These companies suggest transmitting the PDCP Control PDU in any of the activated RLC entities. 1 company suggests no primary leg and that transmitting the PDCP Control PDU is done to all activated RLC entities.
There is a majority in maintaining the Rel-15 principals of the Primary Path, and the rapporteur suggests that the conclusion is discussed based on a combination with question 6.

Question 6: Primary path / PDCP Control
In previous questions, the configuration (RRC) aspects were discussed, including, whether the concept of primary path is needed and how to initially manage PDCP Control PDUs. In here, assuming a primary path is used, we discuss the use of this. 
If the primary path or RLC bearer to which PDCP delivers PDCP Control PDUs can be deactivated, it needs to be clarified if deactivating this RLC entity means that 1) PDCP does not deliver PDCP Data PDUs to the deactivated RLC entity but PDCP still delivers PDCP Control PDUs to that RLC entity, or 2) neither PDCP Control nor PDCP Data PDUs are delivered to that RLC entity. In this later case, it also needs to be discussed on which RLC entity the PDCP Control PDUs are transmitted. 
A second aspect to discuss is if the primary path can be dynamically changed from one RLC bearer to another RLC bearer by e.g. MAC CEs. If this is allowed, the UE behaviour of a UE configured with DC when the primary path has been changed and “PDCP data duplication” is deactivated needs to be discussed.

A. Should it be allowed to deactivate the primary path (i.e. the RLC bearer carrying PDCP Control PDUs) by a MAC CE?
B. If yes, what does “deactivating the primary path” mean? 
1. PDCP entity does not deliver to the RLC entity configured as primary path PDCP Data PDUs but it delivers PDCP Control PDUs.
2. PDCP entity does not deliver to the RLC entity configured as primary path PDCP Data PDUs or PDCP Control PDUs
i. Explain how PDCP Control PDUs would be delivered.
3. Other option. Companies are invited to expand.

C. Should it be allowed changing that the primary path by a MAC CEs? Please, explain the UE behaviour of a UE configured with DC when the primary path has been changed and “PDCP data duplication” is deactivated.

	Company
	A (yes/no)
	B (1./2./3.)
	Other comments

	CATT
	No
	
	There is always a need for a primary path used as fallback path when duplication is deactivated. As elaborated above, we only see the need to extend Rel-15 duplication to support CA+DC configuration, where dynamic leg selection consists in switching between CA and DC duplication. A primary path is configured in each CG which acts as the legacy primary path when the duplication is in CA mode in that CG. In addition, one of both such primary paths is configured to be the primary path in DC mode. Hence, when switching from CA to DC, the active primary path may be switched from one CG to the other, but there is always one active primary path (never deactivated).  

	LG
	Yes
	3
	PDCP Control PDU is transmitted to all the active RLC entities.

	DOCOMO
	No
	
	Similar as PSCell cannot be deactivated, the primary path cannot be deactivated so that it can always provide some fallback-like actions/operations.   

	Ericsson
	Yes
	1.
	Deactivating the primary path should mean that PDCP does not deliver PDCP Data PDUs but it still delivers PDCP Control PDUs.
The reason to configure multiple RLC entities for URLLC is to meet the reliability and latency requirements by dynamically selecting and activating the best subset of RLC entities. It would be restrictive to mandate that primary path must always be part of that subset.
Reliability/latency requirements for PDCP Control PDUs are not the same as for URLLC. Thus, changing the RLC entity for PDCP Control (i.e. primary path) is not really justified. 
Option 1. is the simplest approach and it avoids introducing mechanisms and rules to control the primary path upon activation or de-activation.

	Qualcomm
	No
	
	Please see answer to question 5.

	vivo
	Yes
	3
	We think the PDCP control PDCP can be sent via any activated leg.

	Apple
	Yes
	3
	PDCP control PDU can be transmitted via any activated leg. 

	SPRD
	Yes
	3
	There is no need to configure a primary path. And PDCP Control PDU can be transmitted via any of the activated RLC entities.

	Huawei, HiSilicon
	Yes
	3
	[bookmark: OLE_LINK5]PDCP control PDU can be duplicated or sent via any activated leg.

	ZTE
	No
	
	An activated primary path is always needed in case multiple RLC entities are configured for one DRB with uplink transmission.  

	Samsung
	No
	
	The primary RLC entity would be the main RLC entity for data transmission and thus the primary RLC entity is not deactivated while the secondary RLC entity is activated or deactivated.

	NEC
	No
	
	agree with docomo

	Lenovo
	No
	
	Same view as Docomo

	OPPO
	Yes
	3
	PDCP control PDU can be sent via any activated leg. 

	Nokia
	Yes/No
	1
	This depends on the conclusion of Q5, we don’t have a strong view.

	Sharp
	Yes
	2
	We can only define the CG the primary path belongs to. The RLC entity used to deliver PDCP control PDUs can be predefined, for example, the RLC entity associated to the LCH with smallest LCID between the activated RLC entities in the CG.

	Intel
	Yes
	3
	As discussed in our contribution R2-1906364, PDCP control PDU is transmitted in one of activated RLC entities, and there is no need to configure a primary path.

	III
	No
	
	The primary path should be always activated. We share the same view with Docomo.

	Fujitsu
	yes
	2
	Primary path configuration may not be needed in Rel-16. Any configured leg can be deactivated. The gNB should ensure at least one of the configured legs is active, and PDCP control PDUs can be sent via one of the active legs.

	CMCC
	No
	
	The primary path should be always activated.



Rapporteur’s summary:
Question 6: When duplication is activated and if a primary leg is defined, 1 company does not have a strong view. 9 companies do not want to allow deactivating the primary leg. 10 companies want to allow deactivating the primary leg. Of these 10 companies, 8 companies responded in Q5 that they prefer not to define a primary leg and that the PDCP control PDU can be sent in any activated RLC entity.

As there is a slight majority in maintaining the Rel-15 principals of the Primary Path (Q5), and as additional complexity in diverse solutions may remain otherwise, the rapporteur suggests agreeing on a base-line where a primary path is configured and used (in general) as in Rel-15 for PDCP. This would mean that a UE uses the primary path RLC entity to transmit PDCP control PDUs. Additionally, RAN2 should discuss and decide if the primary path (RLC entity) is always active w.r.t data PDUs when PDCP duplication is configured and activated.

[bookmark: _Toc16232063]PDCP entity delivers PDCP Control PDUs to the configured primary path (same as in Release 15)
[bookmark: _Toc16232064]Discuss if a primary path RLC entity can be deactivated for PDCP Data PDUs when PDCP duplication is configured and activated.

	Company
	C (yes/no)
	Other comments

	CATT
	Yes
	See above.

	DOCOMO
	No
	There will be amubiguity for the primary path during the change by MAC CE.

	Ericsson
	No
	Having a flexibility to change the RLC entity in which PDCP Control PDUs are delivered is not needed.
Changing RLC entities for PDCP data PDUs may be justified to ensure certain reliability or latency for URLLC services. However, PDCP Control PDUs might not require the same reliability or latency as these URLLC services. The NW should choose primary path which is reliable enough for PDCP Control PDUs and this is provided in the initial configuration.

	LG
	
	The primary path is not needed and PDCP Control PDU is transmitted to all the active RLC entities.

	vivo
	
	We think the PDCP control PDCP can be sent via any activated leg.

	Apple
	
	It is sufficient that at least one RLC entity is activated, and we donot need the primary path concept. 

	Mediatek
	
	The PDCP control PDU can be delivered by any activated RLC entity and which RLC entity to choose can be left to UE implementation.

	SPRD
	
	The same answer as above.

	Huawei, HiSilicon
	No
	PDCP control PDU can be duplicated or sent via any activated leg.

	ZTE
	Yes
	In case multiple RLC entities are configured for DL duplication transmission but only one copy is allowed for uplink transmission in one specific carrier (due to the limitation on UE’s capability), the configuration of primary path is also needed. And we see some benefit in such case to allow the change of the primary path by a MAC CEs to enable the dynamic uplink leg selection. However, even the support of dynamic uplink leg selection is needed, we don’t need to have explicit signaling to change the primary path. Instead of that, we can assume that in case only one RLC entities is activated, the only activated RLC entity shall be considered as primary path.

	Samsung
	No
	We do not see a big benefit to change the primary RLC entity dynamically.

	NEC
	No
	Primary path change should be allowed only via RRC.

	Lenovo
	No
	Rel-15 behaviour should be kept

	OPPO
	
	We also think there is no need to change primary leg.

	Nokia
	
	For simplicity, it is best to keep Rel-15 behaviour, unless there is clear benefit

	Sharp
	Yes
	See above.

	Intel
	
	As in previous answers, there is no need to configure a primary path.

	III
	
	The primary path should be always activated. We don’t preclude the changes of primary path.

	Fujitsu
	no
	

	CMCC
	No
	Primary path change should be allowed only via RRC, as defined in Rel-15.



Rapporteur’s summary:
The use of a primary path w.r.t PDCP duplication should be resolved by discussing proposals for Q5 and 6. For dynamic change of a primary path if such is agreed, there is a large majority in not supporting MAC CE signaling. This is also clear from the results of views in Q7. Proposals can be discussed in conjunction with Q7.

MAC CE design and operation
Question 7 – Contents of the MAC CE
This question is related to the characteristics which the MAC CE command can dynamically control. This question is based on the assumption that a new MAC CE format is to be employed.
Based on companies’ responses above, there may be a variety of scenarios, e.g. can each of the configured RLC entities be dynamically activated/deactivated? Can the number of copies be controlled? Should the content indicate the DRB(s) affected by the command? Should it indicate the RLC entity which should carry the PDCP Control PDUs, or indicate the primary path? (examples only). 
Companies are invited to share views based on their input w.r.t which contents should be carried in MAC CE(s). Responses should be based considering current agreements and additions to that if applicable. 
(Focus is on use and the contents, not signaling).

	Company
	DRB(s) (yes/no)
	(De-)activated RLC entities (yes/no)
	Nr of copies (yes/no)
	Primary path (yes/no)
	Other_1
	Other_2

	CATT
	Yes
	No
	No
	No
	CA/DC duplication switch cmd
	

	LG
	Yes
	Yes
	No
	No
	
	

	DOCOMO
	Yes
	Yes
	No
	No
	
	

	Ericsson
	Yes
	Yes
	No
	No
	
	

	Qualcomm
	Yes
	Yes
	No
	No
	
	

	vivo
	Yes
	Yes
	
	
	
	

	Apple
	Yes
	Yes
	No
	No
	
	

	Mediatek
	Yes
	Yes
	No
	No
	
	

	SPRD
	Yes
	Yes
	No
	No
	
	

	Huawei, HiSilicon
	Yes
	Yes
	No
	No
	
	

	ZTE
	Yes
	Yes,but...
	No
	FFS
	
	

	Samsung
	Yes
	Yes
	No
	No
	
	

	NEC
	Yes
	Yes
	No
	No
	
	

	Lenovo
	Yes
	Yes
	No
	No
	
	

	OPPO
	Yes
	Yes
	No
	No
	
	

	Nokia
	Yes
	Yes
	No
	No
	
	

	Sharp
	Yes
	Yes
	No
	No
	
	

	Intel
	Yes
	Yes
	No
	No
	
	

	III
	Yes
	Yes
	No
	No
	
	

	Fujitsu
	yes
	yes
	no
	no
	
	

	CMCC
	Yes
	Yes
	No
	No
	
	



	Company
	Other comments 

	CATT
	The CA/DC duplication switch MAC CE can take the very same format as the legacy duplication activation/deactivation MAC CE.

	ZTE
	For the “(De-)activated RLC entities”, since the AM RLC entity is common for both UL and DL, and we understand the MAC CE is only intent to control the UL transmission, we think the RLC entity shall not be deactivated. Instead of that, we prefer to rename it as “(De-)activated LCH for UL”
For the Primary path, as we mentioned for Q6, we think the dynamic change of primary path is beneficial in case that only one UL copy is allowed in one carrier due to the limitation on UE’s capability, and it is FFS whether we can assume the primary path is the last activated UL LCH in such case.



Rapporteur’s summary:
Question 7: All companies agree that the MAC CE should indicate the DRB(s) and (de-)activated RLC entities. One company points out that the (de-)activation of RLC entities in MAC CE only affects the UL transmissions, not the DL transmissions. 
All companies also agree that the MAC CE should not indicate the number of copies. All but one company also agree that the MAC CE should not indicate the primary path. 


[bookmark: _Toc16232065]The MAC CE carry signaling for DRB(s) and activation and deactivation of RLC entities for PDCP duplication.

Question 8 – Length of the MAC CE
 Based on the above, should the MAC CE(s) have a fixed or variable length?
	Company
	Fixed/Variable length
	Other comments (e.g. why?)

	CATT
	Fixed
	One octet, same as the legacy duplication activation/deactivation MAC CE.

	LG
	Variable
	The new MAC CE includes only the DRBs whose RLC activation/deactivation status needs to be changed.

	DOCOMO
	Fixed length
	

	Ericsson
	Fixed
	

	Qualcomm
	Fixed
	A fixed length MAC CE can be used to modify a DRB’s PDCP duplication configuration. 

	vivo
	Fixed
	

	Apple
	Fixed
	

	Mediatek
	Fixed
	

	SPRD
	Fixed
	

	Huawei, HiSilicon
	Fixed
	

	ZTE
	Fixed
	

	Samsung
	Fixed
	

	NEC
	Fixed
	

	Lenovo
	Fixed
	

	OPPO
	Fixed length
	

	Nokia
	
	We don’t have a strong view, it depends the contents we decide to convey the MAC CE.

	Sharp
	Variable length
	It should depends on the number of DRBs configured with duplication and the number of RLC entities configured for each DRB.

	Intel
	Fixed
	

	III
	Fixed
	

	Fujitsu
	Fixed
	For simplicity, the MAC CE can indicated activation/deactivation for the configured legs of the DRBs configured with PDCP duplication.

	CMCC
	Fixed
	



Rapporteur’s summary:
Question 8: 2 companies suggest having a variable length MAC CE. 18 companies suggest having a fixed length. 1 company does not have a strong view.

[bookmark: _Toc16232066]The MAC CE for controlling PDCP duplication have a fixed length

Question 9 – LCID and MAC CE format
The LCID in the MAC sub-header identifies the MAC CE command. In Release 15, there is one LCID to activate and deactivate the PDCP data duplication. In Release 16, two options are possible: introduce new LCID to control the Release 16 features, or the re-use the same LCID to control the Release 16 features. The later could be possible if, for example, all RLC entities are activate/deactivated at the same time. 
For Release 16 PDCP data duplication features, should: 
A. New LCID(s) be introduced? 
B. The Release 15 LCID for PDCP data duplication be reused? Explain how. 

	Company
	A (yes/no)
	B (yes/no)
	Comments

	CATT
	Yes
	Yes
	The Rel-15 LCID is reused for the same purpose: activation/deactivation of the duplication. A new LCID is introduced for the new MAC CE used to switch the DRB (with duplication activated) from CA to DC duplication and vice-versa. 

	LG
	Yes
	No
	As long as a new MAC CE is introduced, there is no reason to use Rel-15 MAC CE.

	DOCOMO
	Yes
	
	Option A is clean and provide the dynamic activation/deactivation flexibility. 

	Ericsson
	Yes
	Yes
	We do not have a strong opinion between the two options. Either option is possible. Release 15 LCID can be re-used to save LCID space. If the Release 15 LCID is re-used, an additional condition in the UE is needed to select either the Rel-15 MAC CE or the Rel-16 MAC CE. 

	Qualcomm
	Yes
	No
	Using a new LCID is cleaner. 
However, there may be several other MAC CEs being introduced as part of Rel-16 (e.g., enhanced configured grant confirmation MAC CE given support for multiple CGs). Given this impacts LCIDs availability in future releases, we should discuss a new LCID in that context.

	Vivo
	Yes
	Yes
	Firstly we consider that a new MAC CE is needed to control the activated legs. Secondly if there is no extra specification impacts, we could reuse the Rel-15 MAC CE as well.

	Apple
	Yes
	No
	It is sufficient to have one MAC CE format in R16. And MAC CE with new LCID is clear.

	Mediatek
	Yes
	No
	A new MAC CE is needed to dynamic control the subset of activated RLC entities used for duplication transmission.

	SPRD
	Yes
	No
	A new LCID is needed if a new MAC CE is introduced for R16.

	Huawei, HiSilicon
	Yes
	No
	It seems nautral and straightforward to define a new LCID for a new MAC CE.

	ZTE
	Yes
	Yes
	We also think a new LCID would be more cleaner. Once the new LCID is introduced for the new MAC CE, then it is up to NW’s implementation to determine whether to use the old MAC CE to activate/deactivate the duplication, even it can also be done by the new MAC CE (i.e. the old MAC CE with old LCID shall be supported by UE anyway).
However, in order to save the LCID space, we are also fine to reuse the legacy LCID. In such case, the legacy LCID will be linked to both the new MAC CE and old MAC CE, and it is up to higher layer to indicate which format will be used (e.g. RRC indicate MAC in either explicit way or implicit way) in a semi-static way. 

	Samsung
	Yes
	No
	Using a new LCID is simple.

	NEC
	Yes
	No
	this would be better choice to introduce new MAC CE.

	Lenovo
	Yes 
	No
	New MAC CE for Rel-16 should be introduced, which is identified by reserved LCID

	OPPO
	Yes
	No
	All duplication functionality can be controlled by the new MAC CE. To avoid considering how to split the R16/R15 MAC CE functionality, we suggest not to use R15 MAC CE.

	Nokia
	Yes
	No
	We definitely need a new MAC CE to indicate the activation status of RLC entities.

	Sharp
	Yes
	
	

	Intel
	Yes
	No
	It’s cleaner to introduce a new LCID.

	III
	Yes
	No
	A new LCID can be used to control the Rel-16 features (compared to Rel-15).

	Fujitsu
	yes
	no
	A new LCID can be used to identify the Rel-16 PDCP duplication activation/deactivation MAC CE.

	CMCC
	Yes
	No
	Since we have one MAC CE format in R16, the new MAC CE with new LCID is clear.



Rapporteur’s summary:
Question 9: All companies agree to use a new LCID. 4 companies suggest that Rel-15 LCID for PDCP duplication can be re-used.

[bookmark: _Toc16232067]A new LCID is used for the Rel-16 MAC CE controlling PDCP duplication.


Question 10: MAC CE format structure
Which should be the format/structure of MAC CE be? If you have a preference, please, paste a figure in the box below or describe it, otherwise.
	Company
	Format/structure (e.g. paste a figure similar to the figures in 6.1.3.11 in TS 38.321)

	CATT
	The new MAC CE “DC/CA duplication selection MAC CE” has the exact same format as the legacy Rel-15 duplication activation/deactivation MAC CE.

	LG
	The following MAC CE format can be considered as a new MAC CE format
· DRB ID for DRBs whose RLC activation/deactivation status needs to be changed.
· RLC activation/deactivation status for all RLC entities belonging to the DRB indicated by DRB ID.

[image: ]

	DOCOMO
	Extension of the current MAC CE is sufficient.

	Ericsson
	[image: ]

	Qualcomm
	The following format for MAC CE (and MAC subheader) includes DRB-ID and three-bit bitmap indicating whether associated non-primary RLC entities are active or not. 
	R
	R
	(new) LCID

	R2
	R1
	R0
	DRB ID




	Mediatek
	Di indicates PDCP duplication activation/deactivation status for the DRBi;
RLCji indicates RLC activation/deactivation status for the RLC entity i for the DRBj
[image: ]

	Huawei, HiSilicon
	Similar to Ericsson’s design.

	ZTE
	Similar to Ericsson

	Samsung
	The following MAC CE format can be considered where Rij indicates the activation/deactivation status of i-th DRB configured with PDCP duplication and i-th secondary RLC entity.



	NEC
	We think the primary RLC entity cannot be deactivated and it can be changed only via RRC. Samsung design can be baseline (and can discuss further).

	OPPO
	To extend the current MAC CE. 

	Nokia
	We have a similar view as Ericsson.  

	Intel
	

The field REij indicates whether RLC entity j of DRB i are used for duplication transmission, while i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity, and j is the unique RLC entity index within the DRB i.

	Fujitsu
	In our opinion, MAC CE should indicate the activation/deactivation for the configured legs of DRBs configured with PDCP duplication. Assume that the number of DRBs configured with PDCP duplication is 4 and the number of configured legs of a DRB is at most 4, the format of the MAC CE is shown in the following figure. 



	CMCC
	We have a similar view as Ericsson.  



Rapporteur’s summary:
Question 10: Several companies have indicated their preferred design. The rapporteur considers that there are basically two main tracks. In one track, the MAC CE only indicates one DRB and the activation status of the associated RLC entities. The other track proposes a MAC CE which indicates all or a subset of DRBs and the status of the RLC entities for the indicated DRBs.
The rapporteur considers that it should be easier to converge in a format by selecting one of these design principles for the MAC CE signaling.

[bookmark: _Toc16232068]The MAC CE signaling structure is either:
a. [bookmark: _Toc16232069]Per DRB signaling with the activation status of the associated RLC entities, or 
b. [bookmark: _Toc16232070]All DRBs with the activation status of the associated RLC entities for each DRB, or 
c. [bookmark: _Toc16232071]Flexible (1..n) DRBs signaling with the activation status of the RLC entities for each indicated DRB.

MN-SN coordination
Question 11: Need of MN-SN
Should there be any coordination between the MN-SN? Please, explain. Focus on the RAN2 related issues. 

	Company
	MN-SN coordination (yes/no)
	Comments

	CATT
	Yes
	Actually, it is a more a RAN3 issue. From RAN2 perspective, MN-SN coordination makes NW (de)activates duplication and selects suitable duplication mode more accurately. But this should remain transparent to RAN2 specifications.

	LG
	Yes
	In order to dynamically change the active RLC entities, the MN and SN should be coordinated when the UE is configured with the combination of the CA and DC duplication. However, this issue should be discussed by RAN3.

	DOCOMO
	Yes
	We prefer coordination between the MN-SN is Partially-Centralized Control mode. More specifically, the MgNB may simply decide the maximum number of RLC entities that could be configured/activated at the SgNB (based on the number of RLC entities that have already established at the MgNB itself) and forward such decision over the Xn interface. Upon the reception of such information, the SgNB may select the RLC entity subset and the corresponding serving cells accordingly based on the knowledge relating to its own traffic loading and radio link quality etc.

	Ericsson
	No
	This topic is mainly for RAN3 to discuss. Nevertheless, already in Release 15, we agreed to not have any coordination between nodes and we do not see any reason to deviate from that decision.

	Qualcomm
	Yes
	Can be addressed in RAN3

	vivo
	No
	We would agree with Ericsson that the Rel-15 agreements for the PDCP duplication MAC CE should be followed. Otherwise we better have a PDCP control PDU for the PDCP duplication.

	Apple
	Yes
	MN and SN should coordinate on the max number of configured RLC entities of the duplicated bearer.  
For the duplication activation/deactivation, MN and SN coordination will make the duplication more efficient, but it should be discussed in RAN3.   

	Mediatek
	Yes
	While MN-SN coordination is a RAN3 discussion, we need to make sure that there is no confusion on which RLC entities are activated and used for duplication transmission. 
In Rel-15, we agreed that for the case of CA duplication, MN-SN coordination is not needed and duplication is controlled by the MAC entity on which duplicate transmission takes place. For DC duplication, as both legs should be able to easily coordinate with each other, MN-SN coordination is expected, with duplication controlled by both MAC entities.
We prefer re-using Rel-15’s design principle in Rel-16. In the case of CA duplication, duplication is controlled only by the MAC entity on which duplicate transmission takes place, i.e. there is no need for MN-SN coordination. In the case of DC or DC+CA duplication, both MAC entities can control duplication, i.e. MN and SN coordinate with each other.

	SPRD
	Yes
	When the UE is configured with duplication based on the architecture of combination of the CA and DC, coordination between the MN-SN is needed at least for dynamical activation of RLC entities. However, this topic is mainly for RAN3 to discuss.

	Huawei, HiSilicon
	
	Up to RAN3. Maybe we don’t need make any conclusion in RAN2.

	ZTE
	Yes/No
	Share the same view with Ericsson

	Samsung
	Yes/No
	Can be discussion in RAN3

	NEC
	No
	but can be discussed in RAN3.

	Lenovo
	No
	Should be addressed/decided in RAN3

	OPPO
	No
	We also agree with Ericsson, no coordination between nodes for duplication is specified in R15. Considering the coordination latency due to non-ideal backhaul between nodes, and the coordination complexity due to more than 2 SN duplication scenario which might be supported in the future, the coordination performance/effect might not be desirable. Thus, from our point of view, the coordination work between nodes for duplication might not be needed.

	Nokia
	Yes
	This is mainly RAN3 issue, but RAN2 should suggest (e.g. via a LS) what information should be exchanged between MN and SN for purposes of coordination.

	Sharp
	No
	

	Intel
	-
	This is mainly a RAN3 issue.

	III
	Yes
	For DC-only or the combination of DC-CA scenario, MN-SN coordination is needed and it should be mainly discussed by RAN3.

	Fujitsu
	yes
	(1) From the perspective of leg load control, if MN-SN coordination is not introduced, duplicates may be delivered to already congested leg due to e.g. instantaneously poor radio quality by which buffer overflow occurs, or duplicates may be not be delivered to empty legs due to instantaneously good radio quality by which reliable transmission opportunity of duplicates may be lost.
(2) From the perspective of resource efficiency, if MN-SN coordination is not introduced, fewer UL legs may be configured by which reliability requirement of URLLC may not be met, or excessive UL legs may be configured by which wasteful use of radio resources occur.

	CMCC
	Yes 
	It is up to RAN3’s decision, but it is helpful that RAN2 provide the potential information should be exchanged between MN and SN for purposes of coordination.



Rapporteur’s summary:
Question 11: 11 companies responded positively and 6 companies responded that no coordination is needed. 
Most of the companies (14 companies) explicitly mentioned that MN-SN coordination is an issue that RAN3 should discuss.

[bookmark: _Toc16232072]MN-SN coordination is left to RAN3 to discuss.

2.1	Summary of email discussion outcome
Based on this email discussion the following proposals are suggested:
Proposal 1	Both the number of copies and number of RLC entities are configured by RRC
Proposal 2	The number of configured RLC entities should be equal to or larger than the number of copies
Proposal 3	For CA, the network provides in RRC only one LCH cell restriction configuration, like in Rel-15
Proposal 4	When CA is used with PDCP duplication, cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication. Changes to LCH cell restriction configuration is only possible via RRC.
Proposal 5	MAC CE can activate and deactivate configured RLC entities
Proposal 6	MAC CE does not control the number of copies
Proposal 7	The number of copies generated are at most equal to the number of activated RLC entities
Proposal 8	RAN2 to discuss and resolve if the number of copies generated always equals to the number of active RLC entities.
Proposal 9	PDCP entity delivers PDCP Control PDUs to the configured primary path (same as in Release 15)
Proposal 10	Discuss if a primary path RLC entity can be deactivated for PDCP Data PDUs when PDCP duplication is configured and activated.
Proposal 11	The MAC CE carry signaling for DRB(s) and activation and deactivation of RLC entities for PDCP duplication.
Proposal 12	The MAC CE for controlling PDCP duplication have a fixed length
Proposal 13	A new LCID is used for the Rel-16 MAC CE controlling PDCP duplication.
Proposal 14	The MAC CE signaling structure is either:
a.	Per DRB signaling with the activation status of the associated RLC entities, or
b.	All DRBs with the activation status of the associated RLC entities for each DRB, or
c.	Flexible (1..n) DRBs signaling with the activation status of the RLC entities for each indicated DRB.
Proposal 15	MN-SN coordination is left to RAN3 to discuss.
 
[bookmark: _In-sequence_SDU_delivery]
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