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1
Introduction
This paper responds to R3-171022 and R3-171023
2
Discussion of R3-171022 and R3-171023
In R3-171022 and R3-171023, two scenarios on centralised retransmission of RLC PDUs are listed and corresponding procedures for cross leg re-transmission are described and analyzed. We would like to provide some feedback on the observations and proposals included in the two contributions.
Scenario 1: Centralised retransmission of RLC PDUs in case of inter-DU handover
For inter-DU handover scenario, possible L2 behaviour for both option 2 and option 3 are provided in R3-171022 as follows:
Observation 1: After the handover procedure is completed, UE triggers a PDCP status report to target DU. From the implementation perspective, target DU could be able to derive the SN of the lost PDCP PDUs based on the PDCP status report. Then target DU will retransmit the lost PDUs which has already been buffered in target DU. Thus the fast retransmission for Option 2 is guaranteed.
Observation 2: In option 3-1, the lost RLC PDUs retransmission relies on the RLC status report from UE. Because the RLC status report could be triggered either by the RLC status report polling, or the detection of the reception failure for a RLC PDU when the reordering timer expires, such behaviour will lead to additional delay compared with Option2.
For observation 1, we agree that CU could re-transmit the lost PDUs according to the PDCP status report from UE. However, as we discussed before, for option 2, it could not enable RLC PDU segment re-transmission. For example, in Figure 1, one PDCP PDU is segmented into two RLC PDU segments, if RLC PDU segment 1 is successfully transmitted in source DU and RLC PDU segment 2 is lost, in option 2, the whole PDCP PDU needs to be re-transmitted in the target DU.
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                                                    Figure 1 Segment of RLC PDU
For observation 2 in R3-171022, it is analyzed based on the legacy procedure in LTE. In LTE, the RLC status report could only be triggered by polling mechanism or re-ordering timer expiration. However, in NR, the L2 behaviours of intra-gNB handover is still under discussion in RAN2 including e.g. no PDCP re-establishment. For option3, to optimize inter-DU handover procedure, RLC status report could be sent to CU through DU immediately after UE connects to target DU. In this case, there is no extra delay for the CU to re-transmit the lost RLC PDU segment in the target DU.
Based on the analysis above, we make some update on the summary of the lost PDU retransmission delay for option 2 and option 3 depicted in R3-171022 and also add one item on support of RLC PDU segment retransmission for the case of inter-DU handover in table 1
               Table 1  Summary of delay and support for RLC PDU segment retransmission in option 2 and option 3
	
	Fronthaul delay
	PDCP/RLC  status report delay
	Support RLC PDU segment re-transmission 

	Option 2
	2 messages
	0
	No

	Option 3
	2 messages
	0
	Yes


So,we have the first observation:
Observation 1: For inter-DU handover procedure, option 3 could provide fast RLC PDU segment re-transmission in the target DU while option 2 could not avoid unnecessary RLC PDU segment retransmission.
Scenario 2: Centralised retransmission of RLC PDUs in case of intra-gNB multi-connectivity
For intra-gNB multi-connectivity scenario, in R3-171023, it is indicated that CU could acknowledge the broken leg through report from DU or from UE. We would like to analyse the two cases separately

1) CU knows that  the one leg is broken through the report from DU
In this case, similar with inter-DU handover procedure, the difference between option 2 and option 3 is that option 3 could enable RLC PDU segment re-transmission which option 2 could only support PDCP PDU re-transmission.
2) CU knows that  the one leg is broken through the information from UE
In option 3, the fast RLC PDU segment re-transmission could be realized just according to the RLC status report. For example, if RLC-H finds that the lost RLC PDU are all transmitted in leg1, then it could deduce that the radio condition of leg1 is not good and would re-transmit the data in leg2.No further information or modification on LTE procedure is needed.
For option2, one possible way to make CU know that one leg is broken maybe as follows:
If the PDCP re-ordering timer expired, while there are still some PDCP PDUs that are not received and the lost PDCP PDUs come from one leg, the UE may regard the leg as broken and send PDCP status report to CU. The CU would re-transmit the PDCP PDU in another leg
There are two disadvantages for option 2 compared with option 3
a) Similarly with case 1, in this case, option 2 still could not support RLC segment re-transmission.
b)  For option 2,in case of multiple DU connectivities,if CU decide to perform leg switch,the RLC ARQ entity in the old leg would continue data transmission.Since the radio condition is bad, RLF would happen due to the reaching maximum re-tranmission number.Or another option is to reset/release RLC entity.In both of the situations,when the radio link of the old DU recover,RRC reconfiguration procedure has to be setup to reconfigure RLC entity,which would increase the latency of resuming data transmission in old DU. 
For option3,since ARQ function is in CU,when reusing the original leg for data transmission.no need to re-establish RLC layer which means no RRC message need to be invloved.So,the leg switch  interuption time could be ignored.
What’s more,if status report method is adopted,for option 2, the retransmision delay relys on the latency of status report trigger and transmission, and the trigger latency depends on the PDCP T-reordering maitenance mechanism.In option 3,the trigger latency depends on the expiration of RLC-reorddering timer or the polling period.It is obvious that leg switch would be triggerred earlier in option 3 comparing to optio 2.. 
Based on the above analysis, we make a summary on the support of RLC PDU segment retransmission for the case of intra-gNB multi-connectivity in table 2
             Table 2  Summary of the support for RLC PDU segment retransmission in option 2 and option 3
	
	interruption time of leg switch
	Support RLC PDU segment re-transmission 

	Option 2
	big
	No

	Option 3
	small
	Yes


So,we have the second observation:
Observation 2: For intra-gNB multi-connectivity scenario, option 3 could not only enable RLC PDU segment re-transmission but also shorten the interruption time of leg switch.
There is another observation in R3-171023 as follows:
Observation 4: For the case of intra-gNB multiple connectivity, for the option 2, lots of the signalling procedure and UP procedure (e.g. flow control) can be reused in the CU/DU interface, and the impact on RAN2 is quite clear and limited. However, for the option 3-1, since the option 3-1 cannot be fully supported by RAN2 and not much discussion has been made on option 3-1 in RAN2, how does the option 3-1 works are still not clear enough, especially for the uplink data transmission.
In fact, it has been argued in RAN3 for many times that only user plane of option 2 is similar with Dual connectivity option 3C. For the control plane signalling, it is not discussed during the SI phase in both RAN2 and RAN3. For the user plane, it has already been confirmed by RAN2 that option 3 could work well under NR UP protocol stack in the RAN2&RAN3 joint meeting. For intra-CU/inter-DU multiple connectivity scenario, the impact on RAN2 in option 2 and option 3 is also not discussed. So, we think the above observation is not valid and our observation on this point is as follows:
Observation 3: Both option 2 and option 3 could work well under NR UP stack. How to support intra-gNB multiple connectivity is not discussed clearly in the SI phase and there is no conclusion on it. Further study is needed in WI phase. 
Based on observations 1, 2, 3, it is obvious that option 2 could not support RLC PDU segment retransmission while option 3 could support it. At the same time, option 3 could trigger the leg change faster than option 2 in case of intra-gNB multi-connectivity when there is one leg broken. So, we have the following proposal:
Proposal1: It is proposed to take option 3 as the way forward for stage 2 and stage 3 works in WI phase.
3
Conclusions
Observation  1: For inter-DU handover procedure, option 3 could provide fast RLC PDU segment re-transmission in the target DU while option 2 could not avoid unnecessary RLC PDU segment retransmission.
Observation 2: For intra-gNB multi-connectivity scenario, option 3 could not only enable RLC PDU segment re-transmission but also trigger the leg transition quicker than option 2.
Observation 3: Both option 2 and option 3 could work well under NR UP stack. How to support intra-gNB multiple connectivity is not discussed clearly in the SI phase and there is no conclusion on it. Further study is needed in WI phase. 
Proposal1: It is proposed to take option 3 as the way forward for stage 2 and stage 3 works in WI phase.
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