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1. Introduction
This paper addresses the necessity of UE state information reporting from DU to CU over F1. 
2. Discussion
In CU-DU split, since RLC layer and below are located in DU, CU needs to be informed of the status of such layers for appropriate handling of radio protocol. For example, NBAP specifies Radio Link Failure indication and Radio Link Restore indication to inform the status in Uu from Node B to RNC. Since such kind of indication is needed also for F1, we address what kind of indication would be needed layer-by-layer in DU. It is noted that the MAC and PHY are closely related, we discuss them at the same time. 
· MAC and PHY

As specified in NBAP, one of the required indications from DU to CU is outage state. This kind of indication is discussed in context of centralised fast retransmission [2] and we think that such indication could be used for generic purpose, i.e. not only for the fast retransmission. For example, CU may use this indication to release UE context locally when CU could not reach the UE since user switches off the terminal. Therefore, we think that outage and recovery indication are defined for general purpose.

Proposal1: Define outage indication and recovery indication for general purpose (i.e. usage is not limited to fast retransmission).

Another possible indication is User inactivity. For efficient use of radio resources and UE battery saving, the UE should be in IDLE mode if there is no data ongoing for certain period. In LTE Rel-14, the timer mechanism to monitor User inactivity was introduced in MAC where the MAC entity monitors the data inactivity and RRC locally releases RRC connection upon timer expiry [3]. On the other hand, in NW side, both CU and DU could monitor User data inactivity since the U-plane data goes through both CU and DU. The difference between CU and DU is that CU could know the buffered data only CU, and contrary, only DU can be aware of the UL data in buffered in the UE by BSR. We think that monitoring in CU would be better choice since the buffered data in CU would be another DU in case of DC. Moreover, the UL data reported in BSR will be anyway transmitted over Uu and transferred from DU to CU. Therefore, we propose that CU monitors UE inactivity and no specific indication is needed in F1. 
Proposal2: UE inactivity is monitored in CU and no specific indication is needed for F1.

· RLC

In RAN2, it was agreed that RLC informs RRC when the maximum number of transmission is reached and RRC declares the RLF to re-establish RLC entity. This behaviour was taken over from LTE where the motivation is to resolve the RLC protocol error, e.g. the window miss-match between transmitter and receiver side. Since NR RLC employs the window mechanism as in LTE, the similar mechanism needs to be used in NW side. Specifically, if DU detects the maximum number of transmission exceedance, DU informs CU of it and CU could react, for example, trigger intra-cell HO to re-establish RLC. Therefore, we propose to define the RLC error indication from CU to DU. 
Proposal3: Define indication of maximum RLC retransmission exceedance.
3. Conclusion
This paper addresses the necessity of state indication from DU to CU and followings are proposed:
Proposal1: Define outage indication and recovery indication for general purpose (i.e. usage is not limited to fast retransmission).
Proposal2: UE inactivity is monitored in CU and no specific indication is needed for F1.
Proposal3: Define indication of maximum RLC retransmission exceedance.
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	5.1.1. 8.3.12
Radio Link Failure

8.3.12.1
General

This procedure is used by the Node B to indicate a failure in one or more Radio Links [FDD - or Radio Link Sets][TDD or CCTrCHs within a Radio Link].

The Node B may initiate the Radio Link Failure procedure at any time after establishing a Radio Link.

8.3.12.2
Successful Operation
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Figure 43: Radio Link Failure procedure, Successful Operation

When the Node B detects that one or more Radio Link(s) [FDD - or Radio Link Set(s)] [TDD - or CCTrCHs within a Radio Link] are no longer available, it sends the RADIO LINK FAILURE INDICATION message to the CRNC indicating the failed Radio Link(s) or Radio Link Set(s) or CCTrCHs with the most appropriate cause values in the Cause IE. The message shall use the Communication Control Port assigned to the concerned Node B Communication Context.

If the failure concerns one or more individual Radio Link(s), the Node B shall indicate the affected Radio Link(s) using the RL Information IE. [FDD - If the failure concerns one or more Radio Link Set(s), the Node B shall indicate the affected Radio Link Set(s) using the RL Set Information IE.] [TDD - If the failure concerns only the failure of one or more CCTrCHs within a radio link, the Node B shall indicate the affected CCTrCHs using the CCTrCH ID IE.]

When the Radio Link Failure procedure is used to notify the loss of UL synchronisation of a [FDD - Radio Link Set] [TDD - Radio Link or CCTrCHs within a Radio Link] on the Uu interface, the RADIO LINK FAILURE INDICATION message shall be sent, with the Cause IE set to "Synchronisation Failure", when indicated by the UL out-of-sync algorithm defined in TS 25.214 [10] and TS 25.224 [21]. [FDD - The algorithms in TS 25.214 [10] shall use the maximum value of the parameters N_OUTSYNC_IND and T_RLFAILURE, and the minimum value of the parameters N_INSYNC_IND, that are configured in the cells supporting the radio links of the RL Set.]
[FDD - When the Radio Link Failure procedure is used to indicate permanent failure in one or more Radio Link(s) / Radio Link Set(s) due to the occurrence of an UL or DL frame with more than one transmission gap caused by one or more compressed mode pattern sequences, the DL transmission shall be stopped and the RADIO LINK FAILURE INDICATION message shall be sent with the cause value "Invalid CM Settings". After sending the RADIO LINK FAILURE INDICATION message to notify the permanent failure, the Node B shall not remove the Radio Link(s)/Radio Link Set(s) from the Node B Communication Context or the Node B Communication Context itself.]

[FDD - When the Radio Link Failure Procedure is used to indicate E-DCH non serving cell processing issue, the RADIO LINK FAILURE INDICATION shall be sent, with the Cause IE set to "Not enough user plane processing resources".]

In the other cases, the Radio Link Failure procedure is used to indicate that one or more Radio Link(s)/Radio Link Set(s) are permanently unavailable and cannot be restored. After sending the RADIO LINK FAILURE INDICATION message to notify the permanent failure, the Node B shall not remove the Radio Link/Radio Link Set from the Node B Communication Context or the Node B Communication Context itself. When applicable, the retention priorities associated with the transport channels shall be used by the Node B to prioritise which Radio Link(s)/Radio Link Set(s) to indicate as unavailable to the CRNC.

Typical cause values are:

Radio Network Layer Causes:

-
Synchronisation Failure

-
Invalid CM settings

Transport Layer Causes:

-
Transport Resources Unavailable

Miscellaneous Causes:

-
Control Processing Overload

-
HW Failure

-
O&M Intervention

-
Not enough user plane processing resources
8.3.12.3
Abnormal Conditions

-

5.1.2. 8.3.13
Radio Link Restoration

8.3.13.1
General

This procedure is used by the Node B to notify the achievement and re-achievement of uplink synchronisation of one or more [FDD - Radio Link Sets][TDD - Radio Links or CCTrCHs within a Radio Link] on the Uu interface.

The Node B may initiate the Radio Link Restoration procedure at any time after establishing a Radio Link.

8.3.13.2
Successful Operation
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Figure 44: Radio Link Restoration procedure, Successful Operation

The Node B shall send the RADIO LINK RESTORE INDICATION message to the CRNC when indicated by the UL synchronisation detection algorithm defined in ref. TS 25.214 [10] and TS 25.224 [21] [FDD -, or when the Fast Reconfiguration Mode IE has been included in the RADIO LINK RECONFIGURATION COMMIT message and the Node B has detected that the UE has changed to the new configuration. The algorithm in ref. TS 25.214 [10] shall use the minimum value of the parameters N_INSYNC_IND that are configured in the cells supporting the radio links of the RL Set.] The message shall use the Communication Control Port assigned to the concerned Node B Communication Context.

[TDD - If the re-established Uu synchronisation concerns one or more individual Radio Links, the Node B shall indicate the affected Radio Link(s) using the RL Information IE.] [TDD - If the re-established Uu synchronisation concerns one or more individual CCTrCHs within a radio link, the Node B shall indicate the affected CCTrCHs using the CCTrCH ID IE.] [FDD - If the re-established Uu synchronisation concerns one or more Radio Link Set(s), the Node B shall indicate the affected Radio Link Set(s) using the RL Set Information IE.]

[FDD - The Node B shall send the RADIO LINK RESTORE INDICATION message when the E-DCH processing issue condition has ceased.]

8.3.13.3
Abnormal Condition
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