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Introduction
[bookmark: _Hlk60910778]In the previous meeting the issue of RRC Re-establishment and inter-vendor CU operation was discussed, whereas changes to TS 38.401 were proposed. In this contribution we will further elaborate and explain our proposal in detail.
[bookmark: _Ref178064866]Discussion
Currently in TS 38.401 in RRC Connection reestablishment the following note is cited.
NOTE:	If UE accesses from a gNB-DU other than the original one, gNB-CU should trigger UE Context Setup procedure towards this new gNB-DU.
Currently, the only case that is mentioned is when the UE accesses from a gNB-DU other than the original one. 
The question we raised in the previous meeting is what happens in the case that the UE accesses the same gNB-DU but still the gNB-DU was not able to retrieve the previous UE context. 
[bookmark: _Hlk61515152]The reasons why a gNB-DU is not able to retrieve an old UE context can be many. We list here some of them.
1) The old UE context is corrupted and cannot be re-used. This may happen due to e.g. memory overload issues 

2) The context fetch procedure at the gNB-DU cannot be processed due to overload and due to other prioritized procedures. To understand this, it needs to be said that, from an implementation point of view, each procedure has a level of priority. For example, a handover procedure has a high level of priority and it will be executed before other lower priority procedures. In a situation of high signalling and processing load, there might be higher priority procedures to be executed before the old UE context fetch. This would prevent retrieval of the old UE context.	

3) The UE context in gNB-DU may be stored for a shorter amount of time than in the gNB-CU. This is plausible if one considers that the gNB-CU is likely implemented on a platform with much higher memory capabilities (e.g. cloud based), while the gNB-DU likely has lower memory capabilities.

4) “Unpredictable” events. There are many failure cases that cannot be predicted, e.g. internal software failures, internal hardware failures, misuse of the F1 AP UE IDs. It would be naïve to think that such failures will never happen and that the old UE context will *always* be retrieved.

It should be pointed out that when an RRC Re-establishment Request is received, the gNB-DU has already started the creation of a new UE context. Indeed, the gNB-DU signals the CallGroupConfig with SRB1 configuration and other configurations to the gNB-CU after reception of the RRC Re-establishment Request. Hence, continuing with the creation of a UE context for the gNB-DU, in case the old UE context is not retrieved, would not imply starting from scratch, but it would build on procedures already initiated.
With the above in mind, the question we would like to investigate is how a gNB-DU and a gNB-CU from different vendors will interoperate in this case.
Conclusion 1: There are plausible scenarios where the gNB-DU is not able to retrieve the UE context from the old gNB-DU-UE-F1AP-ID. In these cases, the gNB-DU should be able to continue with the creation of a new context for the UE.
 
If the gNB-DU is not able to access the context associated to the old F1AP IDs, it will issue a UE context release for that old context. At the same time, a new F1 signalling connection will be established for the new F1AP IDs. This signalling connection will lead to a new UE context setup.
In order to understand the issue, we provide below the call flow for the case where the old UE context cannot be retrieved when the UE re-establishes in the same serving gNB-DU. 


Figure 1: RRC Re-establishment within the same serving gNB-DU, gNB-DU fails to retrieve the old UE context

The added steps are described below.
Step 6a: After receiving the DL RRC Message Transfer with the Old gNB-DU UE F1AP ID, the gNB-DU is not able to retrieve the UE context. Note that the UE context with Old gNB-DU UE F1AP ID is still active at the gNB-DU, i.e. the gNB-DU has an active Old gNB-DU UE F1AP ID. Given that the context corresponding to the Old gNB-DU UE F1AP ID is not usable by the gNB-DU anymore, the gNB-DU needs to issue a UE Context Release Request towards the gNB-CU.
Step 6b. The gNB-DU issues a UE Context Release Request including the Old gNB-DU UE F1AP ID and Old gNB-CU UE F1AP ID. This is because the UE context is not re-usable at the gNB-DU
 Step 6c/6d. The gNB-CU issues a UE Context Release Command including the Old gNB-DU UE F1AP ID and Old gNB-CU UE F1AP ID. The gNB-DU replies with a UE Context Release Complete
Step 7: The gNB-CU needs to setup a UE context for this UE, given that the old UE context has been removed. For this the gNB-CU signals a UE CONTEXT SETUP REQUEST and it includes the new gNB-DU UE F1AP ID and new gNB-CU UE F1AP ID
Step 9: The gNB-DU responds with a UE CONTEXT SETUP RESPONSE, including the new gNB-DU/CU UE F1AP ID and the CellGroupConfig
Step 10: The UE signals the RRCReestablishmentComplete. 
Further steps are following the legacy description.
To explain further some of the above steps we would like to bring into attention that the DL RRC Message Transfer Message contains the new gNB-DU UE F1AP ID and gNB-CU UE F1AP ID and that the DL RRC Message Transfer Message description from TS38.473 quotes the following:

If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established at reception of the DL RRC MESSAGE TRANSFER message.
Hence, if a gNB-DU cannot retrieve a UE context by means of the Old gNB-DU UE F1AP ID, it shall establish a logical F1 connection on the basis of the new gNB-DU/CU UE F1AP ID and it shall transfer the RRC Reestablishment to the UE.
Conclusion 2: If the UE re-establishes within the old serving gNB-DU and if the gNB-DU cannot retrieve the UE context associated to the Old gNB-DU UE F1AP ID, the gNB-DU shall establish a new logical F1 connection corresponding to the new gNB-DU/CU UE F1AP IDs and signal the RRC Reestablishment to the UE.
Also as we saw in steps 6, since the context corresponding to the Old gNB-DU UE F1AP ID is not usable by the gNB-DU anymore, the gNB-DU needs to issue a UE Context Release Request towards the gNB-CU.
Conclusion 3: the gNB-DU shall remove the UE context corresponding to the old gNB-DU UE F1AP ID, if this is not usable
So based on the above, we believe that the case that the UE accesses from the original gNB-DU but where the old UE context cannot be retrieved, should also be included in TS. 38.401.
Conclusion 4: The current note in TS38.401 stating that “NOTE:	If UE accesses from a gNB-DU other than the original one, gNB-CU should trigger UE Context Setup procedure towards this new gNB-DU.” is incomplete, because the UE Context Setup procedure needs to be triggered also if the UE accesses from the original gNB-DU and if the old UE context cannot be retrieved.
[bookmark: _Hlk52792804][bookmark: _Hlk52790117][bookmark: _Hlk60785345][bookmark: _Hlk509769073]Based on the above we propose that it is clarified in TS 38.401 that if the UE accesses from the original gNB-DU and this is not capable of retrieving the UE context, gNB-CU should trigger UE Context Setup procedure towards the original gNB-DU.
Proposal 1: 	It is proposed to clarify in TS 38.401 that if the UE accesses from the original gNB-DU and this is not capable of retrieving the UE context by means of the old gNB-DU-UE-F1AP-ID, gNB-CU should trigger UE Context Setup procedure towards the original gNB-DU.

Conclusion
In this contribution the issue of RRC Re-establishment and inter-vendor CU operation has been discussed and the following conclusions and proposals were made:
Conclusion 1: There are plausible scenarios where the gNB-DU is not able to retrieve the UE context from the old gNB-DU-UE-F1AP-ID. In these cases, the gNB-DU should be able to continue with the creation of a new context for the UE.
Conclusion 2: If the UE re-establishes within the old serving gNB-DU and if the gNB-DU cannot retrieve the UE context associated to the Old gNB-DU UE F1AP ID, the gNB-DU shall establish a new logical F1 connection corresponding to the new gNB-DU/CU UE F1AP IDs and signal the RRC Reestablishment to the UE.
Conclusion 3: the gNB-DU shall remove the UE context corresponding to the old gNB-DU UE F1AP ID, if this is not usable
Conclusion 4: The current note in TS38.401 stating that “NOTE:	If UE accesses from a gNB-DU other than the original one, gNB-CU should trigger UE Context Setup procedure towards this new gNB-DU.” is incomplete, because the UE Context Setup procedure needs to be triggered also if the UE accesses from the original gNB-DU and if the old UE context cannot be retrieved.
Proposal 1: 	It is proposed to clarify in TS 38.401 that if the UE accesses from the original gNB-DU and this is not capable of retrieving the UE context by means of the old gNB-DU-UE-F1AP-ID, gNB-CU should trigger UE Context Setup procedure towards the original gNB-DU.
Proposal 2: 	RAN3 is kindly asked to agree with the CRs in R3-210611 and R3-210612.
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