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Introduction
The last RAN3-107-e agreed to adopt a new class-2 “EARLY FORWARDING TRANSFER” message for early data forwarding, which are applicable for both DAPS HO and CHO:

RAN3 adopts a new class-2 “EARLY FORWARDING TRANSFER” message for DAPS HO. This message is also used for CHO early data forwarding.

Bearer Context Modification procedure is enhanced to retrieve/provide DL COUNT values related for early data forwarding with the source/target CU-UPs; FFS whether to have a new IE or reuse an existing one
Regarding the support over E1, we also agreed to enhance the Bearer Context Modification procedure to retrieve/provide DL COUNT values related for early data forwarding with the source/target gNB-CU-UPs. The remaining issue is whether to introduce new IEs for that or not.  

In this contribution, we provide our reasoning why new IEs are better.
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Discussion
It is unfortunate that, in TS 38.463 [3], there is no clear description or linkage to the stage-2 whether the PDCP SN status request from the source gNB-CU-CP implies PDCP freeze or not. 
The lack of such description or linkage makes confusion, and from this sense we understand the proposals to use the DL TX Stop IE [1], which is to re-use the existing PDCP SN status retrieval/provisioning mechanisms for early data forwarding. If we re-use, then the source gNB-CU-UP has to distinguish whether the request for PDCP SN status is for the purpose of early forwarding or SN status transfer, which they propose to distinguish it by using the existing DL TX Stop IE. E.g. if included with “stop”, this means that a retrieval request is due to sending the SN Status Transfer. 

While re-using the existing PDCP SN status retrieval/provisioning mechanisms together with the DL TX Stop IE for distinction between early forwarding or SN status transfer could be one way to go, however, firstly we would like to clarify that we never used the DL TX Stop IE in the legacy behavior. The DL TX Stop IE was introduced to stop/resume control of DL PDCP duplication, not to support mobility. And checking all procedures in TS 38.401 [2], the PDCP SN Status Request IE is used to support PDCP SN status transfer as part of mobility or RRC state transition. For HO or change of CU-UP, the request for retrieving PDCP SN status is always followed by the bearer context release command. Though that is not the case for RRC state transition from Connected to Inactive, but in this case the Bearer Context Modification Request message also includes an RRC suspend indication (see Section 8.9.6.1 step 5 in [2]) so that transmission can be stopped properly. Namely, we have developed the PDCP SN Status Request IE, in order to transfer PDCP SN status for the situations where the source gNB-CU-UP should freeze PDCP and stop transmission. Setting DL TX Stop IE = stop has not been considered to support the legacy HO.
Observation 1: RAN3 has developed the PDCP SN Status Request IE, in order to transfer PDCP SN status for the situations where the source gNB-CU-UP should freeze PDCP and stop transmission. Setting DL TX Stop IE = stop has not been considered to support the legacy HO.
Moreover, use of DL TX Stop IE for distinction (between early forwarding or SN status transfer) does not seem to make sense in the target side. In legacy, we didn’t use this IE when provisioning the transferred PDCP SN status to the target gNB-CU-UP. Now, the target gNB-CU-UP should be able to distinguish, as in the source side, whether the information of the PDCP SN Status Information IE coming from the target gNB-CU-CP is originated from the Early Forwarding Transfer or the SN Status Transfer message. For sure, we don’t want to make the target gNB-CU-UP stop transmission by setting the DL TX Stop IE = stop. Then, are we going to use the DL TX Stop IE = resume to indicate that the PDCP SN Status Information IE was from the SN STATUS TRANSFER message? There has been nothing stopped in the target gNB-CU-UP to resume..
Observation 2: Use of the DL TX Stop IE for distinction between Early Forwarding Transfer and SN Status Transfer does not seem to make sense in the target side. For sure, we don’t want to make the target gNB-CU-UP stop transmission. And the transmission has not been stopped in the target gNB-CU-UP to resume. 
Furthermore, [1] proposed to use this IE to indicate the target gNB-CU-UP to start transmission when the target gNB-CU-CP receives the confirmation that the UE successfully accessed to the target gNB-DU, which is to reduce interruption and which seems not in the context of distinction between Early Forwarding Transfer and SN Status Transfer. In fact, we don’t have to do such thing to reduce interruption, because the target gNB-DU sends DDDS as the confirmation that the UE successfully accessed. This is the principle we have developed in Rel-15 to notify the gNB-CU as early possible (see Section 8.2. Intra-gNB-CU Mobility in TS 38.401 [2]). As a result, the target gNB-CU-UP knows when to start transmission almost immediately when the UE accessed the target gNB-DU and there is no need to wait for any transmission command from the target-gNB-CU-CP. Namely, there is no need to use the DL TX Stop IE for the purpose of controlling transmission in the target gNB-CU-UP during legacy HO or change of DU that involves reconfiguration with sync. 

Observation 3: During HO or change of DU that involves reconfiguration with sync, the target gNB-DU sends DDDS as a confirmation that the UE successfully accessed. There is no need to use the DL TX Stop IE for the purpose of controlling transmission in the target gNB-CU-UP.
Based on these observations, we believe that it is not a good practice to involve the DL TX Stop IE that has nothing to do with transmission behaviors during HO or change of CU-UP, which is not even used as part of the legacy HO in the source side. That IE was originally designed for stop/resume control of DL PDCP duplication and thus better to leave it to be used exclusively for that purpose. The right approach is to fix the description of the PDCP SN Status Request IE (making the legacy behavior completed) and to introduce new IE to request COUNT for early forwarding purpose, which is not tied up with transmission stop and PDCP freeze.

Proposal 1: Do not involve the DL TX Stop IE which has nothing to do with transmission behaviors during HO or change of CU-UP. This IE was originally designed for stop/resume control of DL PDCP duplication and thus better to leave it there to be used exclusively for that purpose.
Proposal 2: RAN3 to fix the description for the PDCP SN Status Request IE (making the legacy behavior completed) and to introduce new IE to request DL COUNT for early data forwarding purpose, which is not tied up with transmission stop and PDCP freeze.

Regarding carrying DL COUNT value related to early forwarding over E1, we also believe it is better to introduce new IE. The existing PDCP SN Status Information IE carries both DL/UL COUNTs as mandatory. If we re-use this IE for early forwarding, then UL COUNT is unnecessary and thus has to be ignored when retrieved from the source gNB-CU-UP. Both DL/UL COUNTs are provided to the target gNB-CU-UP as well, for which the target gNB-CU-CP has to provide a meaningless UL COUNT value that has to be ignored by the target gNB-CU-UP. Namely, we may need case by case “shall be ignored” magic for the mandatory IE, which is not desirable. We believe we should refrain from using this magic unless there is a critical backward compatibility issue.

Proposal 3: RAN3 to introduce new IE for carrying DL COUNT value over E1 exclusively for early data forwarding purpose.
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Conclusion

In the present contribution we make the following observations:

Observation 1: RAN3 has developed the PDCP SN Status Request IE, in order to transfer PDCP SN status for the situations where the source gNB-CU-UP should freeze PDCP and stop transmission. No other usage or setting DL TX Stop IE = stop has been considered before. 

Observation 2: Use of the DL TX Stop IE for distinction between Early Forwarding Transfer and SN Status Transfer does not seem to make sense in the target side. For sure, we don’t want to make the target gNB-CU-UP stop transmission. And the transmission has not been stopped in the target gNB-CU-UP to resume. 
Observation 3: During HO or change of DU that involves reconfiguration with sync, the target gNB-DU sends DDDS as a confirmation that the UE successfully accessed. There is no need to use the DL TX Stop IE for the purpose of controlling transmission in the target gNB-CU-UP.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: Do not involve the DL TX Stop IE which has nothing to do with transmission behaviors during HO or change of CU-UP. This IE was originally designed for stop/resume control of DL PDCP duplication and thus better to leave it there to be used exclusively for that purpose.

Proposal 2: RAN3 to fix the description for the PDCP SN Status Request IE (making the legacy behavior completed) and to introduce new IE to request DL COUNT for early data forwarding purpose, which is not tied up with transmission stop and PDCP freeze.

Proposal 3: RAN3 to introduce new IE for carrying DL COUNT value over E1 exclusively for early data forwarding purpose.

The corresponding TP for E1AP [3] based on the above proposals is tried in [4]. 
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