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1   Introduction
In this contribution we put forward for RAN2’s consideration several proposals for changes to TS 38.351v18.0.0. For each of the changes, a relevant proposal is outlined, and a TP is provided at the end of this document showing all proposed changes in mark-up. Annex A contains all our proposed changes except those dealing with error handling at SRAP; the latter is captured in Annex B/C/D, via multiple options.
2   On SRAP entities
As elaborated in our submission to RAN2#124 (R2-2313509), the current SRAP specification states: “On the U2U Relay UE and U2U Remote UE, the SRAP sublayer contains only one SRAP entity at the PC5 interface.” We were proponents of having only one SRAP entity per U2U Relay UE, and we are supportive of the general direction of this sentence. We did however find some potential issues, and we address those in this section.

A Relay UE (both U2U and U2N) will establish multiple PC5 connections (so multiple separate RLC/MAC/PHY ‘stacks’ for communication to different Remote UEs). It is safe to assume that the parameters used to configure these multiple RLC/MAC/PHY stacks are different (depending on conditions of individual links, buffer status, traffic type etc.) – in other words separate RLC/MAC/PHY stacks are instantiated. It is then assumed that on top we have one SRAP entity per U2U Relay UE, as the SRAP entity will perform routing across all these individual RLC/MAC/PHY ‘stacks’. However the wording ‘at the PC5 interface’ in the SRAP spec apparently has (at least) two different meanings. In the above-quoted example, ‘PC5 interface’ in our understanding refers to a collection of PC5 links, whereas in the below example, it appears to refer to a specific PC5 link:

“For U2U data packet, the receiving part on the SRAP entity of PC5 interface between the U2U Relay UE and the U2U Remote UE delivers SRAP Data PDUs to the transmitting part on the SRAP entity of PC5 interface between the U2U Relay UE and the peer U2U Remote UE. … “

To sum up: the term ‘PC5 interface’ is used in the SRAP spec to denote both a collection of PC5 links, and also to denote a specific PC5 link (between the Relay UE and an individual Remote UE). We therefore propose the following:
Proposal 1: Introduce a NOTE in section 4.2.2 stating that PC5 interface in this specification refers to both the collection of PC5 links between U2N Relay UE and U2N Remote UE / U2U Relay UE and U2U Remote UE, and each of these individual links, depending on the context.
3   On functions of SRAP layer

The following is currently specified in 38.351v18.0.0:

4.4
Functions

The SRAP sublayer supports the following functions:

-
Data transfer;

-
Determination of UE ID field and BEARER ID field for data packets;

-
Determination of egress link;
-
Determination of egress RLC channel.
Determination of egress link only happens at U2N Relay UE and U2U Relay UE, while Remote UEs only communicate directly with one UE – the Relay UE – in both U2N and U2U cases. We therefore propose the following:

Proposal 2: Specify that the determination of egress link function of the SRAP layer only happens at the U2N Relay UE and U2U Relay UE.

4   On establishment of SRAP entity
The RRC specification in fact refers to the SRAP specification for establishment of SRAP entity. In our view, RRC spec itself is unclear on whether:
A. “No SRAP entity” as condition for entity establishment in the RRC spec refers to the Relay UE itself as a whole; or

B. “No SRAP entity” refers to the associated Remote UE, and there is therefore a potential discrepancy between RRC and SRAP, i.e. even for legacy (U2N), SRAP entity is established at the Relay UE per Remote UE according to RRC spec, whereas according to SRAP spec there is one entity per Relay UE.
We believe A) above is the intended meaning and it is aligned with the SRAP concept of single SRAP layer per Relay UE. We do however believe a clarification is necessary, and that the SRAP spec is a better place for this clarification than RRC since RRC already refers to SRAP on this matter:

Proposal 3: Add a NOTE in section 5.1 clarifying that an SRAP entity at the PC5 interface of a U2N Relay UE or a U2U Relay UE is considered established when the first PC5 link on this interface is established towards a Remote UE. Further establishment of other links (between the U2N Relay UE / U2U Relay UE and other Remote UEs) of the same PC5 interface, does not lead to addition of other SRAP entities at the U2N Relay UE / U2U Relay UE, or the re-establishment of existing SRAP entity.
5   On UE ID

In clause 6.3.2, the following is currently specified:

In U2N Relay case, this field carries local identity of U2N Remote UE. In U2U Relay case, there are two UE ID fields: one for local identity of each U2U Remote UE.
We have two issues with this paragraph:

· The first is of editorial nature: the two sentences highlight different things (possibly because this paragraph is a mix of legacy text and U2U aspects), and the paragraph appears inconsistent as a result
· The second, a more serious one: we did not specify which of the two UE ID fields is for the SRC and which for the DST Remote UE ID

We therefore propose to reword so that the above is clear:

Proposal 4: Align definitions of UE ID fields for the U2N and U2U case.
Proposal 5: Specify which of the two fields for the U2U case is for SRC UE ID, and which for the DST UE ID.

6   Miscellaneous

As is common practice, we think mentions of ‘in this release’ should be removed:

Proposal 6: Remove ‘in this release’ from clauses 6.3.5 and 6.3.6.

7   Error handling at SRAP layer for the U2U case

While the initial version of R18 SRAP spec is now available, the issue of error handling at SRAP layer is still open for the U2U case. In the U2U case, at Remote UE, the mapping configuration is provided by its Relay UE. The mapping configuration can include sl-RemoteUE-LocalIdentity, sl-RemoteUE-L2Identity, sl-PeerRemoteUE-LocalIdentity, sl-PeerRemoteUE-L2Identity where the first two parameters indicate the identifiers for the Remote UE itself and the last two parameters indicate the identifiers for the peer Remote UE. At Remote UE, sl-RemoteUE-SLRB-Identity identifies an end-to-end bearer between the two Remote UEs.
A stragightforward extension of the U2N case to the U2U case would be to discard a packet at the U2U Remote UE whenever all parameters are configured but at least one of SRC UE ID, DST UE ID, and BEARER ID do not match the configuration; and to discard at U2U Relay UE when equivalent condition is met or where the SRC UE ID of the packet does not correspond to the ingress link. A TP for this option (Option 1) is given in Appendix B.

However, this option may be too limiting and not taking into account the specifics of the U2U case. As an example, it may be beneficial not to discard at the U2U Remote UE when only SRC UE ID contained in the SRAP packet is not a match for sl-PeerRemoteUE-LocalIdentity, so long as corresponding sl-PeerRemoteUE-LocalIdentity matches one of the peer UEs configured for the Remote UE. At the Relay side, a check to see whether DST UE ID matches the egress link could also be made. A TP for this option (Option 2) is given in Appendix C.
When errors related to ingress link (i.e. whether the relevant L2 ID of the ingress link maps to a local ID) are considered, it may be more appropriate to check for the ingress link of each direction of the communication between the two Remote UEs in question i.e. whether the SRC UE ID of the packet matches either of the local IDs corresponding to the ingress link. A TP for this option (Option 3) is given in Appendix D.

8   Conclusions

Based on the following proposals:
Proposal 7: Introduce a NOTE in section 4.2.2 stating that PC5 interface in this specification refers to both the collection of PC5 links between U2N Relay UE and U2N Remote UE / U2U Relay UE and U2U Remote UE, and each of these individual links, depending on the context.

Proposal 8: Specify that the determination of egress link function of the SRAP layer only happens at the U2N Relay UE and U2U Relay UE.

Proposal 9: Add a NOTE in section 5.1 clarifying that an SRAP entity at the PC5 interface of a U2N Relay UE or a U2U Relay UE is considered established when the first PC5 link on this interface is established towards a Remote UE. Further establishment of other links (between the U2N Relay UE / U2U Relay UE and other Remote UEs) of the same PC5 interface, does not lead to addition of other SRAP entities at the U2N Relay UE / U2U Relay UE, or the re-establishment of existing SRAP entity.
Proposal 10: Align definitions of UE ID fields for the U2N and U2U case.
Proposal 11: Specify which of the two fields for the U2U case is for SRC UE ID, and which for the DST UE ID.

Proposal 12: Remove ‘in this release’ from clauses 6.3.5 and 6.3.6.

It is further proposed to adopt the TP in Annex A:

Proposal 13: The TP in Annex A of the present document is adopted.

On the topic of error handling, based on the discussion in Section 7, the following is proposed:

Proposal 14: RAN2 to discuss error-handling alternatives of Annex B, C, and D, and adopt the appropriate wording.
Annex A: TP (38.351v18.0.0) not including error handling
4.2.2
SRAP entities

Figure 4.2.2-1 represents one possible structure for the SRAP sublayer. The figure is based on the radio interface protocol architecture defined in TS 38.300 [2].
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Figure 4.2.2-1: SRAP structure overview

On the U2N Relay UE, the SRAP sublayer contains one SRAP entity at Uu interface and a separate collocated SRAP entity at the PC5 interface. On the U2N Remote UE, the SRAP sublayer contains only one SRAP entity at the PC5 interface. On the U2U Relay UE and U2U Remote UE, the SRAP sublayer contains only one SRAP entity at the PC5 interface.
NOTE:
PC5 interface in this specification refers to both the collection of PC5 links between U2N Relay UE and U2N Remote UE / U2U Relay UE and U2U Remote UE, and each of these individual links, depending on the context.
Each SRAP entity has a transmitting part and a receiving part. Across the PC5 interface in the U2N case, the transmitting part of the SRAP entity at the U2N Remote UE has a corresponding receiving part of an SRAP entity at the U2N Relay UE, and vice versa. Across the Uu interface, the transmitting part of the SRAP entity at the U2N Relay UE has a corresponding receiving part of an SRAP entity at the gNB, and vice versa.

Across the PC5 interface in the U2U case, the transmitting part of the SRAP entity at the U2U Remote UE has a corresponding receiving part of an SRAP entity at the U2U Relay UE, and vice versa.

Figure 4.2.2-2 and Figure 4.2.2-3 represents the functional view of the SRAP entity in U2N Relay case for the SRAP sublayer at PC5 interface and at Uu interface respectively. Figure 4.2.2-4 represents the functional view of the SRAP entity in U2U Relay case for the SRAP sublayer at PC5 interface.

…

4.4
Functions

The SRAP sublayer supports the following functions:

-
Data transfer;

-
Determination of UE ID field and BEARER ID field for data packets;

-
Determination of egress link at the U2N Relay UE and U2U Relay UE;
-
Determination of egress RLC channel.
…

5.1
SRAP entity handling

5.1.1
SRAP entity establishment

When upper layers request establishment of an SRAP entity, UE shall:

-
establish an SRAP entity;

-
follow the procedures in clause 5.
NOTE:
An SRAP entity at the PC5 interface of a U2N Relay UE or a U2U Relay UE is considered established when the first PC5 link on this interface is established. Further establishment of other links (between the U2N Relay UE / U2U Relay UE and other Remote UEs) of the same PC5 interface, does not lead to addition of other SRAP entities at the U2N Relay UE / U2U Relay UE, or the re-establishment of existing SRAP entity.
…

6.3.2
UE ID

Length: 8 bits.

In U2N Relay case, there is one UE ID field carrying the local identity of U2N Remote UE. In U2U Relay case, there are two UE ID fields: first one carrying the local identity of SRC U2U Remote UE, second one carrying the local identity of DST U2U Remote UE.
6.3.3
BEARER ID

Length: 5 bits.

In U2N Relay case, this field carries information to identify Uu radio bearer for U2N Remote UE. For SRBs, the value is set to SRB Identity (which is configured by RRC parameter srb-Identity). For DRBs, the value is set to DRB Identity (which is configured by RRC parameter drb-Identity) minus 1.

In U2U Relay case, this field carries information to identify end-to-end PC5 radio bearer for U2U Remote UE. For SL-SRBs, the value is set to 0/1/2/3 for SL-SRB 0/1/2/3 respectively. For SL-DRBs, the value is set to the 5 LSBs of slrb-PC5-ConfigIndex used in end-to-end SL DRB configuration procedure as specified in TS 38.331 [3].

6.3.4
Data

Length: Variable

This field carries the SRAP SDU (i.e. PDCP PDU or RRC PDU).

6.3.5
R

Length: 1 bit

Reserved. Reserved bits shall be set to 0. Reserved bits shall be ignored by the receiver.
6.3.6
D/C

Length: 1 bit

This field indicates whether the corresponding SRAP PDU is an SRAP Data PDU or an SRAP Control PDU (not used).

Table 6.3.6-1: D/C field

	Bit
	Description

	0
	SRAP Data PDU

	1
	SRAP Control PDU (not used)


Annex B: TP (38.351v18.0.0) for error handling, Option 1

5.4
Handling of unknown, unforeseen, and erroneous protocol data

For U2N Remote UE, if sl-LocalIdentity and sl-RemoteUE-RB-Identity are both configured, when a SRAP Data PDU with SRAP header that contains a UE ID field or BEARER ID field which does not match sl-LocalIdentity or sl-RemoteUE-RB-Identity included in sl-SRAP-ConfigRemote is received, the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2U Remote UE, if sl-RemoteUE-LocalIdentity, sl-PeerRemoteUE-LocalIdentity, and sl-RemoteUE-SLRB-Identity are all configured, when a SRAP Data PDU with SRAP header that contains a DST UE ID field which does not match sl-RemoteUE-LocalIdentity or a SRC UE ID field which does not match sl-PeerRemoteUE-LocalIdentity included in sl-SRAP-ConfigPC5 or BEARER ID field which does not match sl-RemoteUE-SLRB-Identity included in sl-SRAP-ConfigU2U is received from a U2U Relay UE, the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2N Relay UE, when a SRAP Data PDU with SRAP header that contains a UE ID field or BEARER ID field which does not match sl-LocalIdentity or sl-RemoteUE-RB-Identity included in sl-SRAP-ConfigRelay is received except in the case where the SRAP Data PDU from SL-RLC1 as specified in TS 38.331 [3] is the first SRAP Data PDU received from a U2N Remote UE, or when a SRAP Data PDU that contains a UE ID which does not match the concerned sl-LocalIdentity corresponding to sl-L2IdentityRemote of the ingress link is received by U2N Relay UE, the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2U Relay UE, when a SRAP Data PDU with SRAP header that contains a DST UE ID field or SRC UE ID field or BEARER ID field which does not match sl-RemoteUE-LocalIdentity, sl-PeerRemoteUE-LocalIdentity, and sl-RemoteUE-SLRB-Identity included in sl-SRAP-ConfigPC5 and sl-SRAP-ConfigU2U is received, or when a SRAP Data PDU that contains a SRC UE ID which does not match the concerned sl-PeerRemoteUE-LocalIdentity corresponding to sl-L2IdentityRemote of the ingress link is received by U2U Relay UE, the SRAP entity shall:

-
discard the received SRAP Data PDU.

When any of the U2N Remote UE, the U2N Relay UE, the U2U Remote UE or the U2U Relay UE receives a SRAP PDU with invalid or reserved values, the SRAP entity shall:

-
discard the received SRAP PDU.

Annex C: TP (38.351v18.0.0) for error handling, Option 2

5.4
Handling of unknown, unforeseen, and erroneous protocol data

For U2N Remote UE, if sl-LocalIdentity and sl-RemoteUE-RB-Identity are both configured, when a SRAP Data PDU with SRAP header that contains a UE ID field or BEARER ID field which does not match sl-LocalIdentity or sl-RemoteUE-RB-Identity included in sl-SRAP-ConfigRemote is received, the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2U Remote UE, if sl-RemoteUE-LocalIdentity, sl-PeerRemoteUE-LocalIdentity, and sl-RemoteUE-SLRB-Identity are all configured, when a SRAP Data PDU with SRAP header that contains a DST UE ID field which does not match sl-RemoteUE-LocalIdentity included in sl-SRAP-ConfigPC5 and sl-PeerRemoteUE-LocalIdentity does not correspond to sl-L2IdentityRemote of one of the peer UEs of the U2U Remote UE, or a SRC UE ID field which does not match sl-PeerRemoteUE-LocalIdentity included in sl-SRAP-ConfigPC5 and sl-PeerRemoteUE-LocalIdentity does not correspond to sl-L2IdentityRemote of one of the peer UEs of the U2U Remote UE, or BEARER ID field which does not match sl-RemoteUE-SLRB-Identity included in sl-SRAP-ConfigU2U is received from a U2U Relay UE, or the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2N Relay UE, when a SRAP Data PDU with SRAP header that contains a UE ID field or BEARER ID field which does not match sl-LocalIdentity or sl-RemoteUE-RB-Identity included in sl-SRAP-ConfigRelay is received except in the case where the SRAP Data PDU from SL-RLC1 as specified in TS 38.331 [3] is the first SRAP Data PDU received from a U2N Remote UE, or when a SRAP Data PDU that contains a UE ID which does not match the concerned sl-LocalIdentity corresponding to sl-L2IdentityRemote of the ingress link is received by U2N Relay UE, the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2U Relay UE, when a SRAP Data PDU with SRAP header that contains a DST UE ID field or SRC UE ID field or BEARER ID field which does not match sl-RemoteUE-LocalIdentity, sl-PeerRemoteUE-LocalIdentity, and sl-RemoteUE-SLRB-Identity included in sl-SRAP-ConfigPC5 and sl-SRAP-ConfigU2U is received, or when a SRAP Data PDU that contains a SRC UE ID which does not match the concerned sl-PeerRemoteUE-LocalIdentity corresponding to sl-SourceUE-Identity of the ingress link is received by U2U Relay UE, or when a SRAP Data PDU that contains a DST UE ID which does not match the concerned sl-RemoteUE-LocalIdentity corresponding to sl-L2IdentityRemote of any of the egress links is received by U2U Relay UE, the SRAP entity shall:

-
discard the received SRAP Data PDU.

When any of the U2N Remote UE, the U2N Relay UE, the U2U Remote UE or the U2U Relay UE receives a SRAP PDU with invalid or reserved values, the SRAP entity shall:

-
discard the received SRAP PDU.

Annex D: TP (38.351v18.0.0) for error handling, Option 3

5.4
Handling of unknown, unforeseen, and erroneous protocol data

For U2N Remote UE, if sl-LocalIdentity and sl-RemoteUE-RB-Identity are both configured, when a SRAP Data PDU with SRAP header that contains a UE ID field or BEARER ID field which does not match sl-LocalIdentity or sl-RemoteUE-RB-Identity included in sl-SRAP-ConfigRemote is received, the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2U Remote UE, if sl-RemoteUE-LocalIdentity, sl-PeerRemoteUE-LocalIdentity, and sl-RemoteUE-SLRB-Identity are all configured, when a SRAP Data PDU with SRAP header that contains a DST UE ID field which does not match sl-RemoteUE-LocalIdentity or a SRC UE ID field which does not match sl-PeerRemoteUE-LocalIdentity included in sl-SRAP-ConfigPC5 or BEARER ID field which does not match sl-RemoteUE-SLRB-Identity included in sl-SRAP-ConfigU2U is received from a U2U Relay UE, the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2N Relay UE, when a SRAP Data PDU with SRAP header that contains a UE ID field or BEARER ID field which does not match sl-LocalIdentity or sl-RemoteUE-RB-Identity included in sl-SRAP-ConfigRelay is received except in the case where the SRAP Data PDU from SL-RLC1 as specified in TS 38.331 [3] is the first SRAP Data PDU received from a U2N Remote UE, or when a SRAP Data PDU that contains a UE ID which does not match the concerned sl-LocalIdentity corresponding to sl-L2IdentityRemote of the ingress link is received by U2N Relay UE, the SRAP entity shall:

-
discard the received SRAP Data PDU.

For U2U Relay UE, when a SRAP Data PDU with SRAP header that contains a DST UE ID field or SRC UE ID field or BEARER ID field which does not match sl-RemoteUE-LocalIdentity, sl-PeerRemoteUE-LocalIdentity, and sl-RemoteUE-SLRB-Identity included in sl-SRAP-ConfigPC5 and sl-SRAP-ConfigU2U is received, or when a SRAP Data PDU that contains a SRC UE ID which does not match either the concerned sl-RemoteUE-LocalIdentity or the concerned sl-PeerRemoteUE-LocalIdentity corresponding to the ingress link is received by U2U Relay UE, the SRAP entity shall:

-
discard the received SRAP Data PDU.

When any of the U2N Remote UE, the U2N Relay UE, the U2U Remote UE or the U2U Relay UE receives a SRAP PDU with invalid or reserved values, the SRAP entity shall:

-
discard the received SRAP PDU.
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