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1 Introduction

At the RAN3#103-Bis meeting in Xi’an (April 2019) intra-donor transport was discussed for the case whereby IAB-donor gNB is split into IAB-donor DU and IAB-donor CU, which are interconnected by a wireline network. The following agreements were made:

For 1:1 mapping, the use of GTP tunnel ID to identify a DRB between donor CU and donor DU is confirmed

WA: adopt IPv6 flow labels for 1:1 mapping; FFS whether to also use DSCP

The RAN3 WA (Working Agreement) on intra-donor transport from RAN3#103-Bis quoted above effectively means that IPv6 flow label will be used to carry some form of UE bearer ID, derived from the GTP tunnel ID. The RAN3 sent an LS to RAN2 [1] asking RAN2 whether the 20 bits available in the IPv6 flow label is sufficient to uniquely identify a UE bearer. This tdocs discusses this matter further, before proposing a response LS to RAN2.
2 Background and context
RAN3 agreed (please see above) that the IPv6 flow label will be based on the TEID, which is 32 bits in length. The assumption is that this TEID is turned into the UE bearer ID, e.g. by truncation, (to be placed in the IPv6 flow label), while keeping a 1:1 link between the IPv6 flow label and TEID.
Observation 1. Maintaining the 1:1 mapping between TEID (once it is modified / truncated / processed in some other way) and the resulting UE bearer ID (to be placed in the IPv6 flow label) is essential as otherwise routing and addressing would become unnecessarily complex.

Proposal 1: RAN2 to confirm internally (or to ask RAN3 to confirm) that the mapping between TEID (once it is modified/truncated/processed in some other way) and the resulting UE bearer ID is 1:1.

Focusing now on the DL, when a UE bearer is set up between IAB-donor CU and its accessing IAB node, the TEID for the DL is assigned by accessing IAB node, which means that such TEID is unique for that particular accessing IAB node. This means that TEIDs for two different UE DRBs belonging to two different accessing IAB node may be the identical, since their individual TEID is assigned by different accessing IAB nodes. In this sense, the TEID for DL GTP-U tunnel is unique only in one IAB node, and the same goes for the UE bearer ID based on the TEID and taking into account Observation 1.

Observation 2. UE bearer ID is not unique per CU, but rather per DU of the accessing node (assuming Proposal 1 returns a positive answer).

We therefore propose the following 2 proposals are discussed and agreed by RAN2:

Proposal 2: RAN2 to agree that in order to uniquely identify a UE bearer on the donor DU, we cannot use UE bearer ID (derived from TEID in a fully invertible way) only.
Proposal 3: RAN2 to agree that the additional information (used to uniquely identify the bearer in conjunction with the UE bearer ID) will be the destination BAP address. 
Turning our attention to the UL, the situation is somewhat different. For the UL, the TEID of a UE bearer is assigned by gNB-CU, which can uniquely identify the UE DRBs on the same gNB-CU (provided the gNB-CU has only one IP address).
Observation 3. For a gNB-CU with a single IP address, the TEID of a UE bearer can uniquely identify the UE bearer on the gNB-CU.

3 Proposed way forward for RAN2
We were asked by RAN3 if the number of bearers will surpass 2^20. Based on our analysis in [2], each UE in the RRC_CONNECTED mode is identified by C-RNTI, size of which is 16bits. In turn, each UE may need to support (as a maximum requirement) 32 DRBs addressed by 5bits, so at least 21bits are needed in total to identify a specific UE DRB. This doesn’t even take into account the fact that there can be several IAB nodes (with multiple cells) under the same donor gNB, number of which can also vary depending on a particular deployment scenario. Therefore on first inspection 20 bits does not seem enough to identify each individual bearer.

However two things need to be taken into account:

· It is not likely that all the IAB nodes will have as many active UEs in the RRC_CONNECTED mode as the 16bit C-RNTI space allows, and the actual number of active UEs will likely be much lower.
· As mentioned in Section 2, for the DL, bearers are uniquely identified by a combination of a UE bearer ID (derived from TEID) and the destination address, meaning that 20 bits for the bearer ID alone should be enough.

Observation 4. While on initial inspection and under the assumption of all UEs in a cell being in RRC_CONNECTED mode and supporting the maximum of 32 bearers, it appears that 20 bits is not enough, when the following is taken into account 20 bits should be enough:
· It is not likely that all the IAB nodes will have as many active UEs in the RRC_CONNECTED mode as the 16bit C-RNTI space allows, and the actual number of active UEs will likely be much lower.

· As mentioned in Section 2, for the DL, bearers are uniquely identified by a combination of a UE bearer ID (derived from TEID) and the destination address, meaning that 20 bits for the bearer ID alone should be enough.

In summary, the issue is more complex than it would appear. However, provided RAN2 confirms our understanding given in above Observations and Proposals, we propose to send a positive response to RAN3:
Proposal 4. RAN2 to review and agree the draft response LS given in [3].
4 Conclusions
In this submission we turned our attention to the recently made RAN3 Working Agreement on intra-donor transport (from RAN3#103-Bis) which means that IPv6 flow label will be used to carry some form of UE bearer ID, derived from the GTP tunnel ID. The RAN3 sent an LS to RAN2 asking RAN2 whether the 20 bits available in the IPv6 flow label is sufficient to uniquely identify a UE bearer. This tdoc discussed this matter further, before proposing a response LS to RAN2.
To start us off, we made the following Observation and Proposal:

Observation 1. Maintaining the 1:1 mapping between TEID (once it is modified / truncated / processed in some other way) and the resulting UE bearer ID (to be placed in the IPv6 flow label) is essential as otherwise routing and addressing would become unnecessarily complex.

Proposal 1: RAN2 to confirm internally (or to ask RAN3 to confirm) that the mapping between TEID (once it is modified/truncated/processed in some other way) and the resulting UE bearer ID is 1:1.

We then crucially observed the following:

Observation 2. UE bearer ID is not unique per CU, but rather per DU of the accessing node (assuming Proposal 1 returns a positive answer).

Which led us in turn to propose these 2 key proposals:

Proposal 2: RAN2 to agree that in order to uniquely identify a UE bearer on the donor DU, we cannot use UE bearer ID (derived from TEID in a fully invertible way) only.
Proposal 3: RAN2 to agree that the additional information (used to uniquely identify the bearer in conjunction with the UE bearer ID) will be the destination BAP address. 

For the UL the situation is somewhat different:

Observation 3. For a gNB-CU with a single IP address, the TEID of a UE bearer can uniquely identify the UE bearer on the gNB-CU.

The above is combined in the final Observation and Proposal:

Observation 4. While on initial inspection and under the assumption of all UEs in a cell being in RRC_CONNECTED mode and supporting the maximum of 32 bearers, it appears that 20 bits is not enough, when the following is taken into account 20 bits should be enough:

· It is not likely that all the IAB nodes will have as many active UEs in the RRC_CONNECTED mode as the 16bit C-RNTI space allows, and the actual number of active UEs will likely be much lower.

· As mentioned in Section 2, for the DL, bearers are uniquely identified by a combination of a UE bearer ID (derived from TEID) and the destination address, meaning that 20 bits for the bearer ID alone should be enough.

Proposal 4. RAN2 to review and agree the draft response LS given in [3].
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