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1 Introduction

This document is a summary of the email discussion: [101bis#64][LTE/URLLC] RLF handling for CA duplication. 
[101bis#64][LTE/URLLC] RLF handling for CA duplication (OPPO)

Address the other cases which is not covered with the above agreement.

Intended outcome: running CR to next meeting

Deadline: Thursday 2018-05-10

This email discussion mainly aims to collect companies’ view and preferences on which scenario(s) needs to be consider for RLF handling for CA duplication, and what procedure (RLF/SCG-RLF/SCell-RLF) should be used to handle it for each identified scenario.

2 Discussion
In RAN2#100, it was agreed that

1
Support RLC AM for SRB for packet duplication via DC and CA. FFS the DRB case.

In RAN2#101, it was agreed that

2
Support RLC AM for packet duplication via DC for DRB.

3
Support RLC AM for packet duplication via CA for DRB.

So in this email discussion, we address RLF handling for both SRB and DRB in case of CA duplication.

In RAN2#100, it was agreed that

3
For packet duplication via CA, meeting the maximum number of RLC retransmissions for the secondary leg does not trigger RLF.

In RAN2#101bis, it was agreed that


For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the eNB (e.g. SCell-RLF) but no RRC re-establishment happens.

This agreement does not clarify 
· The mapping between primary / secondary leg and the “logical channel restricted to one or multiple SCell(s)”;
· The different target cases for legacy RLF / SCG-RLF procedure, and the newly defined SCell-RLF reporting procedure;

They are the main discussion points to be addressed by this email discussion.
2.1 For CA duplication of DRB
The could be three different types of scenario in total, as explained in Table 1.
Table 1 Different scenarios for the cell association
	Scenarios
	For Primary Leg (P-Leg)
	For Secondary Leg (S-Leg)

	Scenario-1
	Includes at least SpCell
	Includes SCell only

	Scenario-2
	Includes SCell only
	Includes at least SpCell

	Scenario-3
	Includes SCell only
	Includes SCell only


The categorization above is further explained using the figures below, for the 3 scenarios and for MCG / SCG bearer separately.
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Figure 1 Scenario-1 for MCG bearer and SCG bearer
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Figure 2 Scenario-2 for MCG bearer and SCG bearer
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Figure 3 Scenario-3 for MCG bearer and SCG bearer
Question 1: Should scenario 1) above (SpCell in P-leg) be considered for CA duplication of DRB?

a) Yes;

b) No (and please clarify why this scenario should not be considered);
	Company
	Preferred option
	Comments if any

	Ericsson
	Yes
	We assume this is the scenario which RAN2 has considered most often so far.

	OPPO
	Yes
	

	Sharp
	Yes
	We think SpCell should always be configured for P-leg

	Qualcomm
	Yes
	Agree with Sharp’s comment: SpCell should always be configured on the P-leg

	MediaTek
	Yes
	

	LG
	Yes
	We do not need to make a restriction whether the primary leg and secondary leg should be mapped with the PSCell or SCell. It is up to eNB implementation.

	Huawei
	Yes
	


Option a): 7
Option b): 0
Rapporteur Comments: all the companies participating in this email discussion select Option a) and thus think that Scenario-1 is a valid scenario. 

Question 2: If the answer to Q1 is yes, what procedure should be used for scenario 1), when maximum RLC retransmission number is reached for P-leg or S-leg, in case duplication is configured and activated? 
a) To use legacy RLF for P-leg of MCG bearer, legacy SCG-RLF for P-leg of SCG bearer, and use SCell-RLF reporting for S-leg of both MCG bearer and SCG bearer;
b) Other (and please clarify what is the proposed procedure);
	Company
	Preferred option
	Comments if any

	Ericsson
	a
	Seems most aligned with legacy behaviour.

	OPPO
	a
	

	Sharp
	a
	

	Qualcomm
	a
	

	MediaTek
	a
	

	LG
	b
	The RLC failure is caused by the RLC protocol error, not by the cell failure. There is no linkage between RLC failure and cell failure. So, there is no reason to follow the legacy procedure when the RLC failure occurs. Therefore, we think that the UE reports the RLC failure to the eNB, and the eNB would handle the problematic RLC entity.

	Huawei
	a
	


Option a): 6
Option b): 1
Rapporteur Comments: A clear majority (6) of the companies participating in this email discussion select Option a) and thus think that for scenario-1, we can use legacy RLF for P-leg of MCG bearer, legacy SCG-RLF for P-leg of SCG bearer, and use SCell-RLF reporting for S-leg of both MCG bearer and SCG bearer. 1 company would like to simply report the SCell-RLF to network for failure of both P-leg and S-leg.
Question 3: Should scenario 2) above (SpCell in S-leg) be considered for CA duplication of DRB?

a) Yes;

b) No (and please clarify why this scenario should not be considered);

	Company
	Preferred option
	Comments if any

	Ericsson
	No
	It seems like an unlikely configuration that the Primary Cell is used for a duplication bearer, but it is associated with the secondary leg.

	OPPO
	No
	Since the PDCP control PDU only goes via the P-leg, if the maximum retransmission number is reached for the P-leg, it would cause problem to the PDCP behavior. Therefore, SCell-RLF report is not enough, but that goes against the agreement we have, i.e., SCell-RLF would be used for the logical channel restricted to Scells only.

	Sharp
	No
	We do not think there is any benefit to do so. 

	Qualcomm
	No
	Agree with above comments

	MediaTek
	Follow NR
	We also understand this scenario seems not really useful and we do have some sympathy to limit the scenario. However, we think that the CA duplication model in LTE and NR should be the same. And we are not sure whether NR CA duplication support this scenario or not. We prefer to use the same approach as in NR.

	LG
	Yes
	See the Q1 answer.

	Huawei
	No
	No benefit can be expected.


Option a): 1
Option b): 5 (plus MTK who would like to follow NR)
Rapporteur Comments: A clear majority (5) of the companies participating in this email discussion select Option b) and thus think that scenario-2 is not a valid scenario. 1 company (MTK) highlight that LTE needs to align with NR on this topic, although also understands the scenario seems not really useful. 1 company (LG) believes scenario-2 is also a valid scenario.

Question 4: If the answer to Q3 is yes, what procedure should be used for scenario 2), when maximum RLC retransmission number is reached for P-leg or S-leg, in case duplication is configured and activated? 

a) To use legacy RLF for S-leg of MCG bearer, legacy SCG-RLF for S-leg of SCG bearer, and use SCell-RLF reporting for P-leg of both MCG bearer and SCG bearer;

b) Other (and please clarify what is the proposed procedure);

	Company
	Preferred option
	Comments if any

	LG
	b
	See the Q2 answer.

	
	
	

	
	
	

	
	
	

	
	
	


Option a): 0
Option b): 1
Rapporteur Comments: For the 1 company who believes Scenario-2 is a valid scenario, it tends to use SCell-RLF report for failure of both P-leg and S-leg.
Question 5: Should scenario 3) above (SpCell in neither P-leg nor S-leg) be considered for CA duplication of DRB?

a) Yes;

b) No (and please clarify why this scenario should not be considered);

	Company
	Preferred option
	Comments if any

	Ericsson
	Yes
	We think RAN2 could consider this scenario in addition to scenario 1.

	OPPO
	No
	Similar to Q3.

	Sharp
	No
	

	Qualcomm
	No
	

	MediaTek
	Follow NR
	We also understand this scenario seems not really useful and we do have some sympathy to limit the scenario. However, we think that the CA duplication model in LTE and NR should be the same. And we are not sure whether NR CA duplication support this scenario or not. We prefer to use the same approach as in NR.

	LG
	Yes
	See the Q1 answer.

	Huawei
	No
	


Option a): 2
Option b): 4 (plus MTK who would like to follow NR)
Rapporteur Comments: 4 companies participating in this email discussion select Option b) and thus think that scenario-3 is not a valid scenario. 1 company (MTK) highlight that LTE needs to align with NR on this topic, although also understands the scenario seems not really useful. On the contray, 2 companies (Ericsson, LG) select option a) and thus think this scenario-3 is a valid scenario.

Question 6: If the answer to Q5 is yes, what procedure should be used for scenario 3), when maximum RLC retransmission number is reached for P-leg or S-leg, in case duplication is configured and activated? 

a) To use SCell-RLF reporting for both P-leg and S-leg of both MCG bearer and SCG bearer;

b) Other (and please clarify what is the proposed procedure);

	Company
	Preferred option
	Comments if any

	Ericsson
	b
	If there are UL-problems which results in that UL transmissions does not reach the eNB, in legacy LTE, the max number of RLC retransmissions would be reached and the UE declares RLF and tries to re-establish the connection.

Now, if there are uplink problems and option a) is selected, the result is that that the UE tries to send an uplink message (the SCell-RLF message) on an uplink channel which does not work. And that message will of course not reach the eNB. But instead the max number of RLC retransmissions will eventually be reached for trying to send SCell-RLF, and only then the UE will finally trigger RLF.

So the natural thing seems to be to do RLF when the P-leg fails, exactly like for Scenario 1.

	LG
	a
	See the Q2 answer.

	
	
	

	
	
	

	
	
	


Option a): 1
Option b): 1
Rapporteur Comments: For the two companies who believes scenario-3 as the valid scenario, one (Ericsson) selects option b), and thus think we can use legacy RLF for P-leg of MCG bearer, legacy SCG-RLF for P-leg of SCG bearer, and use SCell-RLF reporting for S-leg of both MCG bearer and SCG bearer, while another (LG) selects option a), and thus think we can use SCell-RLF report to handle the failure of both P-leg and S-leg.
Question 7: If the answer is yes to at least one of Q1, Q3 or Q5, what procedure should be used, in case duplication is configured but deactivated? 

a) To use legacy RLF procedure for MCG bearer, and legacy SCG-RLF procedure for SCG bearer;
b) Other (and please clarify what is the proposed procedure);

	Company
	Preferred option
	Comments if any

	Ericsson
	a
	When duplication is deactivated, the UE operates in legacy behaviour, and we haven’t seen a reason to not apply legacy behaviour.

	OPPO
	a
	

	Sharp
	a
	Agree with Ericsson.

	Qualcomm
	a
	

	MediaTek
	a
	

	LG
	a
	

	Huawei
	a
	


Option a): 7
Option b): 0
Rapporteur Comments: all the companies participating in this email discussion select Option a) and thus think that in case duplication is configured but deactivated, we can use legacy RLF procedure for MCG bearer, and legacy SCG-RLF procedure for SCG bearer.
2.2 For CA duplication of SRB

There could be three different types of scenarios in total, which are defined in the same way as in section 2.1 for DRB, as shown in Table 1 and Figure 1, Figure 2, Figure 3.
Question 8: Should scenario 1) above (SpCell in P-leg) be considered for CA duplication of SRB?

a) Yes;

b) No (and please clarify why this scenario should not be considered);

	Company
	Preferred option
	Comments if any

	Ericsson
	Same as for DRBs
	We have not seen a reason for having different behaviours for DRBs and SRBs.

	OPPO
	a
	

	Sharp
	a
	

	Qualcomm
	a
	

	MediaTek
	a
	

	LG
	a
	See the Q1 answer.

	Huawei
	a
	


Option a): 7
Option b): 0
Rapporteur Comments: all the companies participating in this email discussion select Option a) and thus think that Scenario-1 is a valid scenario. 

Question 9: If the answer to Q8 is yes, what procedure should be used for scenario 1), when maximum RLC retransmission number is reached for P-leg or S-leg, in case duplication is configured and activated? 

a) To use legacy RLF for P-leg of MCG bearer, legacy SCG-RLF for P-leg of SCG bearer, and use SCell-RLF reporting for S-leg of both MCG and SCG bearer;

b) Other (and please clarify what is the proposed procedure);

	Company
	Preferred option
	Comments if any

	Ericsson
	Same as for DRBs
	We have not seen a reason for having different behaviours for DRBs and SRBs.

	OPPO
	a
	

	Sharp
	a
	

	Qualcomm
	a
	

	MediaTek
	a
	

	LG
	b
	For SRBs, if RLC failure occurs in the primary RLC entity, the RLC failure message cannot be transmitted when the PDCP duplication is de-activated. Thus, if the RLC failure occurs in the primary RLC entity, the RLC failure message is transmitted via the secondary RLC entity by activating the CA duplication.

	Huawei
	a
	


Option a): 6
Option b): 1
Rapporteur Comments: A clear majority (6) of the companies participating in this email discussion select Option a) and thus think that for scenario-1, we can use legacy RLF for P-leg of MCG bearer, legacy SCG-RLF for P-leg of SCG bearer, and use SCell-RLF reporting for S-leg of both MCG bearer and SCG bearer. 1 company would like to simply report the SCell-RLF to network for failure of both P-leg and S-leg.
Question 10: Should scenario 2) above (SpCell in S-leg) be considered for CA duplication of SRB?

a) Yes;

b) No (and please clarify why this scenario should not be considered);

	Company
	Preferred option
	Comments if any

	Ericsson
	Same as for DRBs
	We have not seen a reason for having different behaviours for DRBs and SRBs.

	OPPO
	B
	Similar to Q3

	Sharp
	b
	

	Qualcomm
	No
	Similar to DRB

	MediaTek
	Follow NR and same as DRB
	

	LG
	a
	See the Q1 answer.

	Huawei
	b
	


Option a): 1
Option b): 5 (plus MTK who would like to follow NR)
Rapporteur Comments: A clear majority (5) of the companies participating in this email discussion select Option b) and thus think that scenario-2 is not a valid scenario. 1 company (MTK) highlight that LTE needs to align with NR on this topic, although also understands the scenario seems not really useful. 1 company (LG) believes scenario-2 is also a valid scenario.

Question 11: If the answer to Q10 is yes, what procedure should be used for scenario 2), when maximum RLC retransmission number is reached for P-leg or S-leg, in case duplication is configured and activated? 

a) To use legacy RLF for S-leg of MCG bearer, SCG-RLF for S-leg of SCG bearer, and use SCell-RLF reporting for P-leg of both MCG bearer and SCG bearer;

b) Other (and please clarify what is the proposed procedure);

	Company
	Preferred option
	Comments if any

	Ericsson
	Same as for DRBs
	We have not seen a reason for having different behaviours for DRBs and SRBs.

	LG
	b
	See the Q2 answer

	
	
	

	
	
	

	
	
	


Option a): 0
Option b): 1
Rapporteur Comments: For the 1 company who believes Scenario-2 is a valid scenario, it tends to use SCell-RLF report for failure of both P-leg and S-leg.
Question 12: Should scenario 3) above (SpCell in neither P-leg nor S-leg) be considered for CA duplication of SRB?

a) Yes (and please clarify how to handle the maximum RLC retransmission number reaching case for P-leg and S-leg)

b) No (and please clarify why this scenario should not be considered);

	Company
	Preferred option
	Comments if any

	Ericsson
	Same as for DRBs
	We have not seen a reason for having different behaviours for DRBs and SRBs.

	OPPO
	B
	In addition to the reason we clarified for Q3: To allow this case for SRB is much more harmful than for DRB. Because the SCell-RLF/SCG-RLF reporting is to be done via SRB, we are actually relying on MCG SRB finally. If we allow scenario-3 for SRB and if SCell-RLF is to be triggered following the agreement, the SCell-RLF report may fail to be carried by any SRB.  

	Sharp
	b
	

	Qualcomm
	No
	Similar to DRB

	MediaTek
	Follow NR and same as DRB
	

	LG
	a
	See the Q1 answer

	Huawei
	b
	


Option a): 2
Option b): 4 (plus MTK who would like to follow NR)
Rapporteur Comments: 4 companies participating in this email discussion select Option b) and thus think that scenario-3 is not a valid scenario. 1 company (MTK) highlight that LTE needs to align with NR on this topic, although also understands the scenario seems not really useful. On the contray, 2 companies (Ericsson, LG) select option a) and thus think this scenario-3 is a valid scenario. 

For the 2 companies believing scenario-3 as a valid scenario, if they believe the way to handle SRB failure is the same as the way to handle DRB failure (as responded to Q6), one (Ericsson) think we can use legacy RLF for P-leg of MCG bearer, legacy SCG-RLF for P-leg of SCG bearer, and use SCell-RLF reporting for S-leg of both MCG bearer and SCG bearer, while another (LG) think we can use SCell-RLF report to handle the failure of both P-leg and S-leg.
Question 13: If the answer is yes to at least one of Q8, Q10 or Q12, what procedure should be used, in case duplication is configured but deactivated? 

a) To use legacy RLF / SCG-RLF procedure;

b) Other (and please clarify what is the proposed procedure);

	Company
	Preferred option
	Comments if any

	Ericsson
	Same as for DRBs
	We have not seen a reason for having different behaviours for DRBs and SRBs.

	Sharp
	a
	

	Qualcomm
	a
	

	MediaTek
	a
	

	LG
	a
	

	Huawei
	a
	

	OPPO
	b
	See the Q9 answer.


Option a): 6
Option b): 1
Rapporteur Comments: A clear majority (6) the companies participating in this email discussion select Option a) and thus think that in case duplication is configured but deactivated, we can use legacy RLF procedure for MCG bearer, and legacy SCG-RLF procedure for SCG bearer. 1 company believe that we need to activate the duplication and thus use SCell-RLF reporting to handle the failure case.
Based on the discussion result of Q1 / Q3 (for DRB), and Q8 / Q10 (for SRB), majority of companies tend to believe if SpCell is to be included in one leg, it is reasonable to include it in P-leg but not in S-leg, so only scenario-1 is much more valid case than scenario-2, for both SRB and DRB.

Proposal 1 RAN2 believes S-leg would not include SpCell for CA duplication.

And based on discussion result of Q2 (for DRB) and Q9 (for SRB), for scenario-1, majority of companies tend to use the following procedure for failure handling.

Proposal 2 When SpCell is included in P-leg and duplication is activated, use legacy RLF for P-leg of MCG bearer, legacy SCG-RLF for P-leg of SCG bearer, and use SCell-RLF reporting for S-leg of both MCG and SCG bearer.

Based on the discussion results of Q5 and Q12, 5 of 7 companies who join the discussion tend to see scenario-3 is not a valid case. However, considering 1 of the said 5 companies tends to align with NR conclusion, and 2 companies believe scenario-3 is also a valid case, further discussion on this issue may be needed. Considering inclusion of SpCell in P-leg / S-leg may be somehow controlled by network implementation, rapporteur thinks the more important point is it might cause impact on UE behavior for this scenario.
Proposal 3 RAN2 discuss whether P-leg can include SCell only for CA duplication for SRB. If yes, how to handle the failure case of P-leg/S-leg respectively.
Proposal 4 RAN2 discuss whether P-leg can include SCell only for CA duplication for DRB. If yes, how to handle the failure case of P-leg/S-leg respectively.
And based on discussion results of Q7 (for DRB) and Q13 (for SRB), in case duplication is configured but deactivated, majority of companies tend to use the following procedure for failure handling.

Proposal 5 When duplication is deactivated, use legacy RLF procedure for MCG bearer, and legacy SCG-RLF procedure for SCG bearer.

3 Conclusion

This contribution summarizes the email discussion on RLF handling in CA duplication. 
Based on companies’ input, the proposals achieved by this email discussion are shown as follows.
Proposal 1
RAN2 believes S-leg would not include SpCell for CA duplication.
Proposal 2
When SpCell is included in P-leg and duplication is activated, use legacy RLF for P-leg of MCG bearer, legacy SCG-RLF for P-leg of SCG bearer, and use SCell-RLF reporting for S-leg of both MCG and SCG bearer.
Proposal 3
RAN2 discuss whether P-leg can include SCell only for CA duplication for SRB. If yes, how to handle the failure case of P-leg/S-leg respectively.
Proposal 4
RAN2 discuss whether P-leg can include SCell only for CA duplication for DRB. If yes, how to handle the failure case of P-leg/S-leg respectively.
Proposal 5
When duplication is deactivated, use legacy RLF procedure for MCG bearer, and legacy SCG-RLF procedure for SCG bearer.
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