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Introduction

The signaling flow for Inactive UE was captured in BL CR for TS38.401 [1]. In this contribution, the issue on SRB1 configuration which needs to be used by UE for decoding response RRC messages during resume procedure was raised and we also provide the possible solutions to solve this issue.
Discussion
The signalling flow of the RRC inactive to other RRC states transition given that gNB consists of gNB-CU and gNB-DU(s) is shown as below in TS38.401. 

[image: image1.emf] 

 

gNB-CU

gNB-DU

6. F1AP: UE CONTEXT SETUP RESPONSE

  

UE

5. F1AP: UE CONTEXT SETUP  REQUEST

3. RRC connection Resume Request 

4. F1AP: INITIAL UL RRC MESSAGE TRANSFER

7. F1AP: DL RRC MESSAGE TRANSFER

8. RRC connection Resume/Setup/Rejct/Release

9. RRC connection Resume/Setup Complete

10. F1AP: UL RRC MESSAGE TRANSFER

1. F1AP: Paging

2. Paging 


Figure 8.6.2-1: RRC inactive to other RRC states transition procedure

It was agreed that when UE entered into Inactive mode, CU shall release the UE context in DU side, it means that the UE associated SRB1 related configuration info will be released as well. In addition, SRB/DRB configuration will be reconfigured during active mode.

When UE triggers the RRC connection resume request to the network, DU will allocated the new SRB1 configuration (e.g., RLC-config、LogicalChannelConfig) for this UE. If the Step8 RRC connection Resume Response message was sent over SRB1 with new allocated SRB1 configuration, the UE will not be able to decode the RRC connection Resume Response message, because currently, UE has no way to know the new allocated SRB1 configuration, which may be different with the old SRB1 configuration when UE enters into inactive mode.

Furthermore, not only for RRC connection Resume Response message, other RRC response messages for resume case over SRB1 will face the same problem, e.g., RRC connection reject (via SRB1 or SRB0 or both, pending to RAN2 discussion), RRC connection release. 

UE also needs to send RRC connection Resume/Setup Complete message over SRB1 to the network. The SRB1 configuration for above RRC messages also needs to be confirmed.

If there is no CU-DU split, then UE will decode the RRC message over SRB1 with the old SRB1 configuration, which will be stored in gNB as well, therefore, no issue exists.

Observation1: In the case of CU-DU split, when UE triggers the resume procedure towards the network, the new allocated SRB1 configuration (e.g., RLC-config、LogicalChannelConfig) may be different with the the old SRB1 configuration when UE enters into inactive mode. UE will fail to decode the RRC messages over SRB1 without the alignment between UE and network.

In order to solve the issue raised above, the following solutions are proposed for further discussion:

Option1) Using default SRB1 configuration for the Resume RRC messages

It has no impact on F1 interface, the new allocated SRB1 configuration will be contained in Initial UL RRC Message Transfer message from DU to CU. Both UE and CU/DU shall use the new allocated SRB1 configuration to process the RRC messages (See Step 12 and 14).

Here we assume that the new allocated SRB1 configuration is the default configuration, then there is no impact on IE structure in RRC Connection Resume Response message, which means that UE behavior needs to be specified as it shall use the default SRB1 configuration to receive the RRC Connection Resume Response message. The same principle applies to other RRC response messages for resume case over SRB1.
The signaling flow is shown as below:
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Figure1: UE and DU uses the default SRB1 configuration to handle the RRC messages

Option2) Using old SRB1 configuration for the first Resume response RRC message

It has impact on F1 interface, the new allocated SRB1 configuration will be contained in Initial UL RRC Message Transfer message from DU to CU as it is, but when CU sends the DL RRC Message Transfer to DU which includes the generated RRC resume response message, it shall also include the old SRB1 configuration to DU, and the DU shall use the old SRB1 parameters to schedule the RRC resume response message towards UE. Both UE and CU shall use the old SRB1 configuration to process the RRC messages (See Step 12, whether step 14 use old or new allocated SRB1 configuration depends on whether new allocated SRB1 configuration is included in Step 12 or not ).

In this solution, CU shall keep the old SRB1 configuration when UE enters into Inactive mode. And the new allocated SRB1 configuration needs to be sent to UE via RRC Connection Resume Response or later RRC reconfiguration procedure (which is pending to RAN2 progress).

The signaling flow is shown as below:
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Figure2: UE and DU uses the old SRB1 configuration to handle the first RRC Resume Response message
Furthermore, we must note that for the resume failure case, if the RRC connection reject or RRC connection release received by UE, it is impossible to include the new allocated SRB1 configuration in those messages, the behavior on UE side has to be specified to use default SRB1 configuration or old SRB1 configuration.

Observation2: Two solutions are proposed as below:

Option1) Using default SRB1 configuration for the Resume RRC messages

Option2) Using old SRB1 configuration for the first Resume response RRC message

And note that for the resume failure case, if the RRC connection reject or RRC connection release received by UE over SRB1, it is impossible to include the new SRB1 configuration in those RRC messages, the behavior on UE side has to be specified to use default SRB1 configuration or old SRB1 configuration.

The solutions impact on specifications:

Option 1):

RAN2 impact: Send LS to RAN2 to confirm that UE shall use the default SRB1 configuration to receive the RRC Connection Resume Response message and send the RRC Connection Resume Complete message. The same principle applies to RRC Resume failure case.

RAN3 impact: Some clarification text is needed for Stage2 description in TS38.401. No stage3 impact.

Option2):

RAN2 impact: Send LS to RAN2 to confirm that UE shall use the old SRB1 configuration to handle the first RRC resume response message from the network.

RAN3 impact: Some clarification text is needed for Stage2 description in TS38.401. For stage3, CU needs to transfer the old SRB1 configuration via DL RRC Message Transfer message.

According to the above analysis, and considering the standard impact of these two solutions, Option 1) has less impact.

Here we propose to select Option 1) to solve the issue discussed in this paper during resume.

Proposal 1: Considering the standard impact of these two solutions, Option 1) has less impact. Therefore Option 1) is proposed to be selected to solve the SRB1 configuration alignment issue during resume.

Conclusions
The following observations and proposal are provided:

Observation1: In the case of CU-DU split, when UE triggers the resume procedure towards the network, the new allocated SRB1 configuration (e.g., RLC-config、LogicalChannelConfig) may be different with the the old SRB1 configuration when UE enters into inactive mode. UE will fail to decode the RRC messages over SRB1 without the alignment between UE and network.

Observation2: Two solutions are proposed as below:

Option1) Using default SRB1 configuration for the Resume RRC messages

Option2) Using old SRB1 configuration for the first Resume response RRC message

And note that for the resume failure case, if the RRC connection reject or RRC connection release received by UE over SRB1, it is impossible to include the new allocated SRB1 configuration in those RRC messages, the behavior on UE side has to be specified to use default SRB1 configuration or old SRB1 configuration.

Proposal 1: Considering the standard impact of these two solutions, Option 1) has less impact. Therefore Option 1) is proposed to be selected to solve the SRB1 configuration alignment issue during resume.

The corresponding stage2 CR for Option1) in TS38.401 is provided in [2] and draft LS to RAN2 in [3].
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