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Introduction

The UE Reject indication from CU to DU was discussed in last meeting. In this contribution, we continues to analysis the reason why this information is needed and how to define this indication over F1 interface.
Discussion
Q1: Why UE Reject indication from CU to DU is needed?

There are lot of cases that CU will reject UE with the generated RRC reject/ release message, e.g., Initial UE access failure, re-establishment failure, resume failure, RRC reject, On-demand SI failure, on those cases, CU shall inform DU that UE has been rejected and DU shall release the already existed UE context in DU side, or release the newly allocated C-RNTI and gNB-DU UE F1AP ID for a specific UE.

One may argue that DU can achieve the reject/release cause from the encoded RRC message, however, for UE associated RRC message, DU only transfers it to UE transparently with indicated SRB.

Furthermore, admission failure may occur at CU side due to other network reasons, CU may reject the UE due to overload at the gNB-CU. In this case, CU shall also inform DU that UE has been rejected and DU shall release the already existed UE context in DU side, or release the newly allocated C-RNTI and gNB-DU UE F1AP ID for a specific UE.

Another argument from last meeting is that CU can trigger the UE Context Release Request towards DU after DL RRC MESSAGE TRANSFER has sent towards DU. However, this solution will introduce unnecessary signalling over F1 interface and the possible delay introduce. And when or whether CU shall trigger the UE context release procedure is pending on CU’s implementation.

The simplest, fast and robust way is introducing a UE reject flag in DL RRC MESSAGE TRANSFER message to inform DU that UE has been rejected and release the corresponding UE context in DU side.

Proposal1:In order to avoid introduce unnecessary signalling over F1 interface and the possible signalling process delay, the simplest, fast and robust way is introducing a UE Reject indication in DL RRC MESSAGE TRANSFER message to inform DU that UE has been rejected and release the corresponding UE context in DU side.

Q2: Is there any interrelationship between UE Reject indication and UE Reconfiguration Complete?

The F1-AP UE Reconfiguration Complete message was argued in last meeting, which is proposed to be used in EN-DC scenario and no RACH procedure in SN side, that after DU receives this message, DU can perceive that the new configuration has taken effective in UE. The argument is this can also be achieved by implementation, e.g., the activation timer based solution.

On our understanding, the reason on introducing UE Reject indication and UE Reconfiguration Complete is totally different, the former is focus on the UE access failure case, while the later is focus on how to activate the new UE related resource configuration. For the reconfiguration failure case, in EN-DC, the handling principle is captured in TS38.331 as below:

5.3.5.9.2
Inability to comply with RRCReconfiguration

The UE shall:

1>
if the UE is operating in EN-DC:

2>
if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB3; 

3>
continue using the configuration used prior to the reception of RRCReconfiguration message;

3>
initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG reconfiguration error, upon which the connection reconfiguration procedure ends;

2>
else, if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over MCG SRB1; 

3>
continue using the configuration used prior to the reception of RRCReconfiguration message;

3>
initiate the connection re-establishment procedure as specified in TS 36.331 [10, 5.3.7], upon which the connection reconfiguration procedure ends;

NOTE 1:
The UE may apply above failure handling also in case the RRCReconfiguration message causes a protocol error for which the generic error handling as defined in 10 specifies that the UE shall ignore the message.

NOTE 2:
If the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/ failure.
For MCG SRB1 case, RRC re-establishment will be triggered, then CU can trigger the UE context modification procedure to aligns the UE context at the DU with the required UE configuration, there is no need to indicate the UE Reconfiguration failure case from CU to DU.

For SRB3 case, SN release or SN change or intra-SN Pscell change are possible, however, on those cases, CU will trigger UE context release procedure or trigger the UE context modification procedure towards DU, there is no need to indicate the UE Reconfiguration failure case from CU to DU as well.

Proposal2: There is no need to indicate the UE Reconfiguration failure from CU to DU.

Q3: How to define the UE Reject Indication IE in DL RRC MESSAGE TRANSFER message?

The following possible ways are proposed:

Define the UE Reject Indication IE as ENUMERATED (true, …)

This option provides the least reject infor to DU, which means that DU can not take different processing due to different reject reason, the only way is to release the UE context in DU side.
Define the UE Reject Indication IE as ENUMERATED (Release UE, CU overload, …)

This option provides the reason why UE was rejected or released to DU, which means that DU can take different processing due to different RRC failure reason. 

3) Define the UE Reject Indication IE as ENUMERATED (true, …) together with the cause value IE

The same effect as Option2), but needs to introduce additional cause value IE.

4) Reusing common “Cause” IE 
This option does not need to introduce any new IE, but it still need to extend the cause values, e.g., Release UE, CU overload.

According to above analysis, Option2) and 4) seems better than the other options. Considering reusing common “Cause” IE may introduce some ambiguity in other procedures, we have slight preference on Option2).

Proposal3: Select Option2 to define the UE Reject Indication IE as ENUMERATED (Release UE, CU overload, …).

Conclusions
The following proposals are provided:

Proposal1:In order to avoid introduce unnecessary signalling over F1 interface and the possible signalling process delay, the simplest, fast and robust way is introducing a UE Reject indication in DL RRC MESSAGE TRANSFER message to inform DU that UE has been rejected and release the corresponding UE context in DU side.

Proposal2: There is no need to indicate the UE Reconfiguration failure from CU to DU.

Proposal3: Select Option2 to define the UE Reject Indication IE as ENUMERATED (Release UE, CU overload, …).

The corresponding CR for TS38.473 is provided in [3].
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