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1. Introduction
TR38.801 has the following description for the option 3-1
	Benefits and Justification: 

-
This option will allow traffic aggregation from NR and E-UTRA transmission points to be centralized.  Additionally, it can facilitate the management of traffic load between NR and E-UTRA transmission points.

-
This split option may also have better flow control across the split.

-
Centralization gains: ARQ located in the CU may provide centralization or pooling gains.

-
The failure over transport network may also be recovered using the end-to-end ARQ mechanism at CU. This may provide protection for critical data and C-plane signaling.

-
DUs without functions of RLC may handle more connected mode UEs as there is no RLC state information stored and hence no need for UE context.
-
This option may provide an efficient means for implementing integrated access and backhaul to support self-backhauled NR TRPs.

NOTE:
As part of the analysis with RAN2, there is no consensus on the following benefits and drawbacks from RAN2 point of view.
Benefits and Justification: 

-
This option may have the advantage of being more robust under non-ideal transport conditions because the ARQ and packet ordering is performed at the central unit.

-
It may reduce processing and buffer requirements in DU due to absence of ARQ protocol

-
Could be used over multiple radio legs of different DUs for higher reliability (U-Plane and C-Plane) [Pending to multi-connectivity] 

-
This option may provide an efficient way for implementing intra-gNB RAN-based mobility.

Cons:
-
Comparatively, the split is more latency sensitive than the split with ARQ in DU, since re-transmissions are susceptible to transport network latency over a split transport network.



We give more consideration of option 3-1.
2. Analysis and discussion of option 3-1
1) One of the claimed benefit of option 3-1 which has finally not reached consensus: 

- This option may provide an efficient way for implementing intra-gNB RAN-based mobility.
This observation is likely based on the argument that during intra-gNB RAN-based mobility there is no need to re-establish the RLC which has ARQ in the CU. This is probably based on an assumption that the RLC PDUs or its segments can be re-transmitted via the target DU to the UE if the ARQ in high RLC detects those RLC PDUs or its segments have not been correctly received by the UE i.e. by the Status Report from the UE. However in any case the low RLC in DU will need to be re-established because of the change of the DU. Also the assumption may be not true if the security key refreshment is needed during the handover in order not to lower down security level compare with LTE.
Observation 1: it is not obvious that the centralized ARQ provide a more efficient way of implementing intra-gNB handover with respect to the re-establishment of RLC.

2) The re-segmentation can only be done in the place where segmentation has been done, so in opt 3-1 it should be done in low RLC. The argument from opt 3-1 is likely that the higher RLC ARQ can re-segment only base on the Status Report from the UE, this however will need to introduce some more restrictive mechanism in the specification in order to make it work. For example the higher RLC shall send the first RLC PDU without segmentation, the higher RLC shall send the loss segments indicated from the UE etc. if for example an implementation in higher RLC would think of re-segment due to e.g. buffer queuing in lower RLC, then it will not be possible, which will give worse transmission. In other word, with the restriction, it will lead to lack of implementation flexibility.
Observation 2: strict rule may be needed for option 3-1 so then lead to lack of implementation flexibility.
3) It has been claimed that option 3-1 there is no need for UE context in the lower RLC in DU. If there will be a case in DU that its waiting queue is full, probably because of waiting from MAC scheduling, the high number of RLC PDU from the higher RLC will be drop in the DU. In order to avoid the packet dropping, flow control may be needed. In order for the flow control to work well, there should have any kind of context in DU.

Observation 3: in order to for the flow control work well, option 3-1 may need to have context in DU.
4) In SCG Split bearer option, for Option 2-1 its packet format to be sent over both Xx and Fs interface is the PDCP PDU. For Option 3-1 its packet format to be sent over Xx is PDCP PDU and over Fs it will be RLC PDU.
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Opt 2-1                                     Opt 3-1
Observation 4: For option 3-1, with the SCG split bearer, packet format to be sent over Xx it is PDCP PDU and over Fs it is RLC PDU. Therefore for option 3-1, with the SCG split bearer case, option 2-like is needed at the same time.
5) The option 3-1 due to its characteristic, i.e. the processing in higher RLC in CU is needed, and then the lower RLC in DU to segment, it may need to modify/add the segmentation information in the RLC header, which means addition processing delay is increased.

Observation 5: Lower RLC in DU may need to modify/add segmentation information in RLC PDU header which increase further processing delay.
More observations for the option 3-1 have been made in some contributions: [2], [3],....
6) Difficult to tune parameters for ARQ (e.g. timer, counter) when consider various latency and its congestion level of the transport network, and also queuing status in the DU

7) Higher RLC with ARQ cannot distinguish loss of RLC-PDU in transport network or in the air, so may lead to a wrong judgement of triggering radio link failure (RLC) 
8) When apply opt 3-1 in the SgNB in the tight interworking scenario (i.e. opt3 of opt 3/3a), the PDCP PDU will be transferred and stop at the high RLC in CU, and then CU transfer the RLC PDU to low RLC in DU. Compared to the option 2-1, the option 3-1 may introduce extra fronthaul delay and raise extra requirement on the transport capacity between LTE MeNB and CU of NR SgNB which may then lead to negative impact on the throughput.
9) The round-trip transport network delay between CU and DU can be a hurdle. That is, when a transmission opportunity is indicated with the total size of RLC PDU(s), the corresponding MAC SDU may not be submitted to the MAC layer on time due to the round-trip delay.
3. Conclusion

In this contribution we give some more observations on the option 3-1.
Proposal: It is proposed to capture the TP in R3-170572 (base on above observations)
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