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1
Introduction

This is the summary of the pre-meeting discussion on open issues of relay discovery and relay re-selection.
2
Discussion

2.1 Issues from open issue list

Based on rapporteur inputs in R2-2201721 [1], the following issues are relevant to relay discovery, relay (re)selection, and non-relay discovery. Among the open issue list, O1.20 is suggested to be included by the pre-117 meeting email discussion while O1.06-O1.19 are suggested to be handled by CR rapporteur. After negotiation with CR rapporteur of 38.322, 38.323, 38.304 and 38.331, the O1.06, O1.07, O1.08, O1.10, O1.11, O1.17, O1.18 will be discussed in this email discussion to collect company views before the meeting. For the O1.13, O1.14, O1.16, it will be handled by the running CR rapporteur. With regard to O1.19, the assumption that Sidelink discovery and Sidelink data transmissions are associated to different destination L2 IDs is pending SA2 confirmation. So it is suggested to wait for the reply LS from SA2. 

	Issue Index
	Description
	Suggested handling
	Reason for add/remove this open issue

	O1.06
	[EN from running-CR of 38.322] The establishment and release for transmitting/receiving RLC entities for SL-SRB4
	CR rapporteur handled
	Due to the following ENs in RLC running CR:

Editor’s Note: FFS for RLC receiving entity establishment for SL-SRB4

Editor’s Note: FFS for transmitting/receiving RLC entities release for SL-SRB4
We have the corresponding open issue

	O1.07
	[EN from running-CR of 38.322] Whether/How to maintain RX_Next_Reassembly and RX_Next_Highest for SL-SRB4
	CR rapporteur handled
	Due to the following ENs in RLC running CR:

Editor’s Note: FFS for RX_Next_Reassembly for SL-SRB4 

Editor’s Note: FFS for RX_Next_Highest for SL-SRB4
We have the corresponding open issue

	O1.08
	[EN from running-CR of 38.323] FFS for receiving PDCP_entity_establishment for SL-SRB4
	CR rapporteur handled
	Due to the following ENs in PDCP running CR:

Editor’s note: FFS for receiving PDCP entity establishment for SL-SRB4

We have the corresponding open issue

	O1.10
	[EN from running-CR of 38.323] FFS whether to define a separate PDCP Data PDU format for unicast SL-SRB4
	CR rapporteur handled
	Due to the following ENs in PDCP running CR:

Editor’s note: FFS whether to define a separate PDCP Data PDU format for unicast SL-SRB4

We have the corresponding open issue

	O1.11
	[EN from running-CR of 38.323 ]FFS for initial value for RX_NEXT/RX_DELIV for SL-SRB4
	CR rapporteur handled
	Due to the following ENs in PDCP running CR:

Editor’s Note: FFS for initial value for RX_NEXT for SL-SRB4

Editor’s Note: FFS for initial value for RX_DELIV for SL-SRB4
We have the corresponding open issue

	O1.13
	[EN from running-CR of 38.304] Whether a new section should be created for NR sidelink discovery in 304
	CR rapporteur handled
	Due to the following EN in 38.304 running CR:

Editor’s Note: FFS whether a new section (i.e., Section 9) should be created for NR Sidelink discovery.

We have the corresponding open issue

	O1.14
	[EN from running-CR of 38.304] Whether remote and relay UE behaviour should be captured in section 8.2 in 304
	CR rapporteur handled
	Due to the following EN in 38.304 running CR:

Editor’s Note:
FFS whether U2N Remote UE and/or U2N Relay UE behavior should be captured in this section.

We have the corresponding open issue

	O1.16
	[Open issue from tdoc R2-2201508] FFS on the definition of out-of-coverage UE in RRC CR
	CR rapporteur handled
	Due to the proposal in R2-2201508 related 38.331 stage-3 open issue:

Proposal 8: Agree the update on 5.8.x3.3
Selection and reselection of NR sidelink U2N Relay UE in RRC running CR.

We have the corresponding open issue

	O1.17
	[FFS point from R2#116b agreement] Whether L3 relaying support is signalled implicitly or explicitly in SIB12.
	CR rapporteur handled
	Due to the agreement made in RAN2 #116b:

Whether L3 relaying support is signalled implicitly by indicating the support of discovery, or signalled independently from support of discovery, can be discussed in stage 3 drafting.

And due to the following EN in 331 running-CR

Editor’s Note: RAN2 to further discuss whether L3 relaying support is signalled via an explicit indication in SIB12.

We have the corresponding open issue

	O1.18
	[FFS point from R2#116b agreement]FFS on detailed signalling to differentiate between support of relay vs. non-relay discovery in SIB12.
	CR rapporteur handled
	Due to the agreement made in RAN2 #116b:

The UE can determine from SIB12 whether the gNB supports relay discovery and/or non-relay discovery.  Details (including whether SIB12 signalling can differentiate between support of relay vs. non-relay discovery and whether the support is indicated explicitly or implicitly) can be discussed as part of stage 3 CR drafting.

We have the corresponding open issue

	O1.19
	[EN from running-CR of 38.321] Whether different destination L2 ID are associated to Sidelink data and discovery message transmission
	CR rapporteur handled
	Due to the EN in 38.321 running CR:

Editor’s Note:
The assumption that Sidelink discovery and Sidelink data transmissions are associated to different destination L2 IDs is pending SA2 confirmation.

We have the corresponding open issue , yet considering the RAN2 agreement as follows, there should not be major left issue (if any) if SA2 confirm

Proposal 2.1: [17/19] RAN2 assumes that discovery and data transmitted by a UE cannot be multiplexed into the same TB because they are always associated to different destination L2 IDs.  RAN2 sends this assumption in an LS to SA2.

Proposal 2.2: [18/19] For SL LCP procedure, only L2 destination IDs associated to discovery can be selected for grants from the dedicated discovery resource pool.

Proposal 2.3 (modified): [19/20] For SL LCP procedure, when the dedicated discovery pool is configured/used, only L2 destination IDs associated to communication can be selected for grants from the shared resource pool.  When the dedicated resource pool is not configured/used, this restriction is not applied.

	O1.20
	[From R2-2200422] Introduction of hysteresis values, used in U2N Relay UE operation threshold conditions, that can be adapted to consider the mobility state of the U2N Relay UE by using a scaling factor.
	Pre-117 discussion
	Based on companies input in R2-2200422

(Rapp understand it should be de-prioritized if the discussion becomes controversial )


2.1.1 Issue O1.06 – The establishment and release for transmitting/receiving RLC entities for SL-SRB4

There are two editor notes in the RLC running CR [2] for the establishment and release of transmitting and receiving RLC entities for SL-SRB4, which are listed as follows:
	Editor’s Note: FFS for RLC receiving entity establishment for SL-SRB4

Editor’s Note: FFS for transmitting/receiving RLC entities release for SL-SRB4


As we know, SL-SRB4 is used for all discovery messages and its parameters will be fixed and defined as SCCH configuration. The same PDCP data PDU format as SL-SRB0 is used for sidelink discovery message (SL-SRB4). 

It should be noted that the SL-SRB0 is used to transmit the unprotected PC5-S message(e.g. Direct Link Establishment Request) and Direct Link Establishment Request message may be transmitted via broadcast or unicast, which is quite similar to the discovery message. According to the latest running CR of 38.331 [4], the sidelink SRB release and addition procedures for discovery message transmission similar to the PC5-S message transmission are captured in clause 5.8.9.1a.3 and 5.8.9.1a.4 as shown below. As we can see, the establishment/release of the PDCP entity, RLC entity and the logical channel of the sidelink SRB(s) for discovery message are captured in this clause. With these descriptions, the establishment/release of at least transmitting RLC entity of SL-SRB4 can be triggered by RRC layer.  
	The latest running CR of 38.331
5.8.9.1a.3
Sidelink SRB release

The UE shall:
1>
if a PC5-RRC connection release for a specific destination is requested by upper layers or AS layer; or

1>
if the sidelink radio link failure is detected for a specific destination:

2>
release the PDCP entity, RLC entity and the logical channel of the sidelink SRB for PC5-RRC message of the specific destination;

2>
consider the PC5-RRC connection is released for the destination.

1>
if PC5-S transmission for a specific destination is terminated in upper layers:

2>
release the PDCP entity, RLC entity and the logical channel of the sidelink SRB(s) for PC5-S message of the specific destination;

1>
if discovery transmission for a specific destination is terminated in upper layers:

2>
release the PDCP entity, RLC entity and the logical channel of the sidelink SRB4 for discovery message of the specific destination;

5.8.9.1a.4
Sidelink SRB addition

The UE shall:
1>
if transmission of PC5-S message for a specific destination is requested by upper layers for sidelink SRB:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-S message, as specified in sub-clause 9.1.1.4;

1>
if transmission of discovery message for a specific destination is requested by upper layers for sidelink SRB:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB4 for discovery message, as specified in sub-clause 9.1.1.4;

1>
if a PC5-RRC connection establishment for a specific destination is indicated by upper layers:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-RRC message of the specific destination, as specified in sub-clause 9.1.1.4;

2>
consider the PC5-RRC connection is established for the destination.




Q1.1) Do your agree that the transmitting RLC entity establishment/release of SL-SRB4 has been covered by existing running CR? Please provide your comments.  

	Company
	Response (Y/N)
	Comments 

	Qualcomm 
	Y
	

	Apple
	Yes
	

	OPPO
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	Yes
	

	Nokia
	Yes
	

	Xiaomi
	Yes
	

	Intel
	Y
	

	Sharp
	Yes
	

	Spreadtrum
	Yes
	

	LG
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	InterDigital
	Yes
	

	Samsung
	Y
	

	Lenovo
	Yes
	


On the other hand, for receiving RLC entity establishment/release of PC5-S message, it is not explicitly mentioned in TS 38.331 and 38.322. When it comes to SL-SRB4, we may have following options:

Option 1: No special handling for receiving RLC entity establishment/release of SL-SRB4;
Option 2: Add the discovery message reception as trigger for receiving RLC entity establishment/release of SL-SRB4; the potential change is presented as follows:
	Running CR of 38.331
5.8.9.1a.3
Sidelink SRB release

The UE shall:
1>
if a PC5-RRC connection release for a specific destination is requested by upper layers or AS layer; or

1>
if the sidelink radio link failure is detected for a specific destination:

2>
release the PDCP entity, RLC entity and the logical channel of the sidelink SRB for PC5-RRC message of the specific destination;

2>
consider the PC5-RRC connection is released for the destination.

1>
if PC5-S transmission for a specific destination is terminated in upper layers:

2>
release the PDCP entity, RLC entity and the logical channel of the sidelink SRB(s) for PC5-S message of the specific destination;

1>
if discovery transmission or reception for a specific destination is terminated in upper layers:

2>
release the PDCP entity, RLC entity and the logical channel of the sidelink SRB4 for discovery message of the specific destination;

5.8.9.1a.4
Sidelink SRB addition

The UE shall:
1>
if transmission of PC5-S message for a specific destination is requested by upper layers for sidelink SRB:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-S message, as specified in sub-clause 9.1.1.4;

1>
if transmission or reception of discovery message for a specific destination is requested by upper layers for sidelink SRB:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB4 for discovery message, as specified in sub-clause 9.1.1.4;

1>
if a PC5-RRC connection establishment for a specific destination is indicated by upper layers:

2>
establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-RRC message of the specific destination, as specified in sub-clause 9.1.1.4;

2>
consider the PC5-RRC connection is established for the destination.




Option 3：Apply the receiving RLC entity establishment/release processing of sidelink broadcast/groupcast communication to SL-SRB4; The potential change is presented as follows:
	Runing CR of 38.322
5.1.1
RLC entity establishment

When upper layers request an RLC entity establishment, the UE shall:

-
establish a RLC entity;

-
set the state variables of the RLC entity to initial values;

-
follow the procedures in clause 5.2.

For NR sidelink groupcast and broadcast, when receiving the first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity for a radio bearer, the UE shall:

-
establish a receiving RLC entity;

-
set the state variables of the RLC entity to initial values;

-
follow the procedures in clause 5.2.

5.1.2
RLC entity re-establishment

When upper layers request an RLC entity re-establishment, the UE shall:

-
discard all RLC SDUs, RLC SDU segments, and RLC PDUs, if any;

-
stop and reset all timers;

-
reset all state variables to their initial values.

5.1.3
RLC entity release

When upper layers request an RLC entity release, the UE shall:

-
discard all RLC SDUs, RLC SDU segments, and RLC PDUs, if any;

-
release the RLC entity.

NOTE:
For groupcast and broadcast of NR sidelink communication or NR SL discovery or NR SL relay discovery, the receiving UM RLC entity release is up to UE implementation.


Q1.2) Which option do your prefer for the receiving RLC entity establishment/release of SL-SRB4? Please provide your comments.  

	Company
	Option(s)
	Comments 

	Qualcomm
	Option 3
	Option 1 and 2 are also fine if majority prefer. We actually don’t think it will cause difference for UE implementation

	Apple
	Option 2
	Option 2 is preferred because it is aligned with Tx-side behavior.

	OPPO
	Option 3 
	It is the simplest way to implement

	MediaTek
	Option 3
	

	Ericsson
	Option 2
	We prefer to have an aligned behavior as the TX side

	Nokia
	Option 3
	

	Xiaomi
	Option 2
	Both appear equally implementable, we have a preference to align with transmit behaviours for SL-SRB4

	Intel
	Option 3 
	

	Sharp
	Option 2
	The alignment with TX side is preferred.

	Spreadtrum
	Option 3
	

	LG
	Option 3
	

	vivo
	Option 3
	Leave it to UE implementation is simple.

	CATT
	Option3
	

	InterDigital
	Option 2
	We prefer alignment with TX UE

	Samsung
	Option 2
	We prefer alignment with TX. Option 3 is also fine if majority support.

	Lenovo
	Option 3
	


2.1.2 Issue O1.07 – Whether/How to maintain RX_Next_Reassembly and RX_Next_Highest for SL-SRB4

Another two editor notes are how to maintain the RX_Next_Reassembly and RX_Next_Highest for SL-SRB4. It should be noted that these two UM receive state variables are used for the RLC SDU segmentation and reassembly. Suppose the segmentation and reassembly is performed for sidelink discovery message, it may reuse the legacy mechanism from rapporteur point of view. To be specific, for the the broadcast/groupcast based sidelink discovery message reception, RX_Next_Reassembly and RX_Next_Highest may be set to the SN of the first received UMD PDU containing an SN. For the unicast based sidelink discovery message reception, it may follow the legacy behavior of unicast sidelink communication. Based on this observation, the following change can be added to the TS38.322.
	a) RX_Next_Reassembly – UM receive state variable

This state variable holds the value of the earliest SN that is still considered for reassembly. It is initially set to 0. For groupcast and broadcast of NR sidelink communication or NR SL discovery or NR SL relay discovery, it is initially set to the SN of the first received UMD PDU containing an SN.
b) RX_Timer_Trigger – UM t-Reassembly state variable

This state variable holds the value of the SN following the SN which triggered t-Reassembly.

c) RX_Next_Highest– UM receive state variable

This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs. It serves as the higher edge of the reassembly window. It is initially set to 0. For groupcast and broadcast of NR sidelink communication or NR SL discovery or NR SL relay discovery, it is initially set to the SN of the first received UMD PDU containing an SN.


Q2) Do you agree that groupcast/broadcast based SL-SRB4 reuse the same RX_Next_Reassembly and RX_Next_Highest handling as the groupcast/broadcast based NR sidelink communication, and the unicast based SL-SRB4 reuse the same RX_Next_Reassembly and RX_Next_Highest handling as the unicast based NR sidelink communication? Please provide your comments.  

	Company
	Response (Y/N)
	Comments 

	Qualcomm 
	Y
	

	Apple
	Y
	

	OPPO
	Y
	

	MediaTek
	Yes
	

	Ericsson
	Y
	regarding the detailed wording change, perhaps no need to distinguish between non relay discovery and relay discovery

	Nokia
	Y
	

	Xiaomi
	Yes
	

	Intel
	Y
	

	Sharp
	Yes
	

	Spreadtrum
	Yes
	

	LG
	Yes
	

	vivo
	Y
	

	CATT
	Yes
	

	InterDigital
	Yes
	

	Samsung
	Y
	

	Lenovo
	Yes
	


2.1.3 Issue O1.08 – Receiving PDCP_entity_establishment for SL-SRB4

Issue O1.08 is how to handle the receiving PDCP entity establishment for SL-SRB4. As discussed for O1.06, the PDCP entity, RLC entity and the logical channel of the SL-SRB4 can be established/release based on the sidelink discovery message transmission. Similarly, with regard to the receiving PDCP entity establishment/release of SL-SRB4, the following options may be considered:

Option 1: No special handling for receiving PDCP entity establishment/release of SL-SRB4;
Option 2: Add the discovery message reception as trigger for receiving PDCP entity establishment/release of SL-SRB4;
Option 3: Apply the receiving PDCP entity establishment/release processing of sidelink broadcast/groupcast communication to SL-SRB4; The potential change is presented as follows:
	TS 38.323
5.1.1
PDCP entity establishment

When upper layers request a PDCP entity establishment for a radio bearer for Uu or PC5 interface; or for NR sidelink communication or NR SL discovery or NR SL relay discovery for groupcast and broadcast, when receiving the first PDCP PDU, and there is not yet a corresponding PDCP entity, the UE shall:

-
establish a PDCP entity for the radio bearer;

-
set the state variables of the PDCP entity to initial values;

-
follow the procedures in clause 5.2.

.....
5.1.3
PDCP entity release

When upper layers request a PDCP entity release for a radio bearer for Uu or PC5 interface, the UE shall:

-
discard all stored PDCP SDUs and PDCP PDUs in the transmitting PDCP entity;
-
for UM DRBs and AM DRBs, deliver the PDCP SDUs stored in the receiving PDCP entity to upper layers in ascending order of associated COUNT values after performing header decompression, if not decompressed before;

-
release the PDCP entity for the radio bearer.

NOTE:
For NR sidelink communication or NR SL discovery or NR SL relay discovery for groupcast and broadcast, the receiving PDCP entity release for an SLRB is up to UE implementation.


Q3) Which option do your prefer for the receiving PDCP entity establishment/release of SL-SRB4? Please provide your comments.  

	Company
	Option(s)
	Comments 

	Qualcomm
	Option 3
	Option 1 and 2 are also fine if majority prefer. We actually don’t think it will cause difference for UE implementation

	Apple
	Option 2
	We prefer to align with transmitting side behavior, so both the description of TX and Rx side are both in RRC spec.

	OPPO
	Option 3 
	It is the simplest way to implement.

	MediaTek
	Option 3
	

	Ericsson
	Option 2
	Agree with Apple

	Nokia
	Option 3
	

	Xiaomi
	Option 2
	Have slight preference for option 2 seems good to align with transmission

	Intel
	Option 3
	

	Sharp
	Option 2
	

	Spreadtrum
	Option 2
	

	LG
	Option 2
	

	vivo
	Option 3
	

	CATT
	Option 3
	Same view as QC.

	InterDigital
	Option 2
	

	Samsung
	Option 2
	Agree with Apple

	Lenovo
	Option 3
	


2.1.4 Issue O1.10 – Whether to define a separate PDCP Data PDU format for unicast SL-SRB4

It is agreed in RAN2#114e meeting that the same PDCP data PDU format as SL-SRB0 is used for sidelink discovery message (SL-SRB4). Issue O1.10 is whether to define a separate PDCP Data PDU format for unicast SL-SRB4. 
Q4) Do you agree to define a separate PDCP Data PDU format for unicast SL-SRB4? If yes, please give detailed reasons.  

	Company
	Response (Y/N)
	Comments 

	Qualcomm
	N
	

	Apple
	N
	We do not see a reason to reverse the earlier agreement

	OPPO
	N
	

	MediaTek
	No
	

	Ericsson
	N
	

	Nokia
	N
	

	Xiaomi
	No
	

	Intel
	N
	

	Sharp
	N
	

	Spreadtrum
	N
	

	LG
	N
	

	vivo
	N
	

	CATT
	N
	

	InterDigital
	N
	

	Samsung
	N
	

	Lenovo
	N
	


2.1.5 Issue O1.11 – Initial value for RX_NEXT/RX_DELIV for SL-SRB4

According to TS 38.323, for the sidelink communication for broadcast and groupcast, the initial value of the SN part of RX_NEXT is (x +1) modulo (2[sl-PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU. In addition, it is up to UE implementation to select the HFN part for RX_NEXT such that initial value of RX_DELIV should be a positive value for the sidelink communication for broadcast and groupcast. With regard to RX_DELIV, the initial value of the SN part of RX_DELIV for the sidelink communication for broadcast and groupcast is (x – 0.5 × 2[sl-PDCP-SN-Size–1]) modulo (2[sl-PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU. For the other unicast sidelink communication without state variables continuation configuration of SRB, the initial value is set to 0. 

When it comes to the sidelink discovery via broadcast or broadcast, similar principle may be followed. For the sidelink discovery via unicast, the initial value may be set to 0 since the SL-SRB4 is not configured with state variables continuation. Based on this observation, the following change can be considered for the 38.323.  
	Running CR of 38.323
7.1
State variables

This clause describes the state variables used in PDCP entities in order to specify the PDCP protocol. The state variables defined in this clause are normative.
All state variables are non-negative integers, and take values from 0 to [232 – 1].
PDCP Data PDUs are numbered integer sequence numbers (SN) cycling through the field: 0 to [2[pdcp-SN-SizeUL] – 1] or 0 to [2[pdcp-SN-SizeDL] – 1] or 0 to [2[sl-PDCP-SN-Size] – 1].
The transmitting PDCP entity shall maintain the following state variables:

a)
TX_NEXT

This state variable indicates the COUNT value of the next PDCP SDU to be transmitted. The initial value is 0, except for SRBs configured with state variables continuation. For target SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding source SRB. For source SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding target SRB.
The receiving PDCP entity shall maintain the following state variables:

a)
RX_NEXT

This state variable indicates the COUNT value of the next PDCP SDU expected to be received. The initial value is 0, except for sidelink broadcast and groupcast, and for SRBs configured with state variables continuation. For NR sidelink communication or NR SL discovery or NR SL relay discovery for broadcast and groupcast, the initial value of the SN part of RX_NEXT is (x +1) modulo (2[sl-PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU. For target SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding source SRB. For source SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding target SRB.
NOTE:
For NR sidelink communication or NR SL discovery or NR SL relay discovery for broadcast and groupcast, it is up to UE implementation to select the HFN part for RX_NEXT such that initial value of RX_DELIV should be a positive value.

b)
RX_DELIV

This state variable indicates the COUNT value of the first PDCP SDU not delivered to the upper layers, but still waited for. The initial value is 0, except for sidelink broadcast and groupcast, and for SRBs configured with state variables continuation. For NR sidelink communication or NR SL discovery or NR SL relay discovery for broadcast and groupcast, the initial value of the SN part of RX_DELIV is (x – 0.5 × 2[sl-PDCP-SN-Size–1]) modulo (2[sl-PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU. For target SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding source SRB. For source SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding target SRB.




Q5) Do you agree that the initial value of RX_NEXT/RX_DELIV for broadcast/groupcast based sidelink discovery is set in the same way as for broadcast/groupcast based sidelink communication, and the initial value of RX_NEXT/RX_DELIV for unicast based sidelink discovery is set to 0?

	Company
	Response (Y/N)
	Comments 

	Qualcomm 
	Y
	

	Apple
	Yes
	

	OPPO
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	Yes
	

	Nokia
	Y
	

	Xiaomi
	Yes
	

	Intel
	Y
	

	Sharp
	Y
	

	Spreadtrum
	Y
	

	LG
	Y
	

	vivo
	Y
	

	CATT
	Yes
	

	InterDigital
	Yes
	

	Samsung
	Y
	

	Lenovo
	Yes
	


2.1.6 Issue O1.17 – Whether L3 relaying support is signalled implicitly or explicitly in SIB12

During RAN2#116bis-e meeting, it is agreed that whether L3 relaying support is signalled implicitly by indicating the support of discovery, or signalled independently from support of discovery, can be discussed in stage 3 drafting. 

According to the online discussion during RAN2#116bis-e meeting, the proponents of explicit L3 relay support indication give the following reasons:

1) Explicit L3 relay indication gives more flexibility to the network;

2) gNB may connect to a CN that does not support L3 relaying so gNB may not indicate L3 relay support in this case;

The opponents of the explicit L3 relay support indication give the following reasons:

1) No need for the network to disable L3 relaying;
2) gNB can not detect that a UE is operating as a L3 relay.
On the other hand, some companies suggest that there is no additional capability for L3 relaying besides discovery. According to the agreements, it is suggested to discuss whether the L3 relaying support can be signalled implicitly by indicating the support of discovery. Considering that it has been agreed during RAN2#116bis-e meeting to explicitly indicate the L2 relay support in SIB12, the L2 relay support indication may implicitly indicate the relay discovery support of gNB. For the scenario that the gNB only support L3 relay, it may be necessary to include a separate L3 relay support indication or L3 relay discovery support indication in SIB12, which can be reused to indicate the L3 relay support. Based on these previous discussion, we may have following options for the signalling design of L3 relaying support:

Option 1: L3 relay support indication in SIB12 (explicit)
Option 2: L3 relay discovery support indication in SIB12 (implicit) 

Option 3: Neither L3 relay support indication nor L3 relay discovery support indication in SIB12
Option 4: Relay discovery support indication in SIB12 which was agreed common to L2 and L3 relay in RAN2#116b-e and L2 relay support bit is absent (implicit) 
Q6) Which option do you prefer for the L3 relay support indication? Please give your comment. 

	Company
	Option(s)
	Comments 

	Qualcomm
	Option 4 and Option 3
	Option 1 is not acceptable to us because:

1) The UE behaviour can’t be specified if gNB don’t allow L3 relay, but CN allows it. 

2) It is conflicted with below agreement (Please note that reverse of "not allowed” is “supported”):

 Proposal 4.5: [18/19] No additional indication in SIB12 is required to signal that operation as a L3 relay is not allowed.

For Option 2, we are not sure whether “L3 relay discovery support” is a new explicit bit rather than agreed common discovery bit to L2 and L3 relay. We think the agreed common discovery bit can be reused to determine L3 relay capability (i.e., if relay discovery support bit is present but L2 relay support bit is absent, it means this gNB only supports L3 relay). That is why we add Option 4.  

	Apple
	Option 4
	We think the indication in SIB12 can be covered in three indicators:
· 1: Non-relay discovery

· 2: Relay discovery (which implicitly means the support of L3 relay)

· 3: L2 relay (which must also set indicator 2 for relay discovery to true)

So, the indication of relay discovery also means L3 relay support. 

	OPPO
	Option 1 or 4
	We should leave network with this freedom to not provide L3 relay services for the UEs. Target on the signaling, we think either option 1 or option 4 can achieve this purpose and we can follow majority view.

	MediaTek
	Option 4
	Option 4 is best aligned with the previous agreements

	Ericsson
	Option 1
	We think option 1 would give the best flexibility, also an additional bit gives the freedom to the network can control L2 relay and L3 relay separately, also, this doesn’t give signaling overhead.

However, Option 4 couple L2 and L3 together. Meaning that the gNB will not be able to support both L2 relay and L3 relay, would loss flexibility to some extent.

	Philips
	Option 1
	Agree with Ericsson

	Nokia
	Option 2
	

	Xiaomi
	Option 1
	Agree the flexibility option may be best, although option 4 can work but may not be optimal for NWs 

	Intel
	Option 1 or 4
	

	Sharp
	Option 1
	

	Spreadtrum
	Option 4
	Agree with Apple.

	LG
	Option 4
	

	vivo
	Option 1
	Option 1 or 4 can both work and we think an explicit indication is most straightforward and simple.

	CATT
	Option 1 
	Option 4 is also acceptable to us, if it is the majority view.

	InterDigital
	Option 4
	Explicit Layer3 is not needed, since indicating support of discovery is sufficient.

	Samsung
	Option 4
	

	Lenovo
	Option 1
	


2.1.7 Issue O1.18 – Detailed signalling to differentiate between support of relay vs. non-relay discovery in SIB12

According to the agreements made in RAN2 #116bis-e, the UE can determine from SIB12 whether the gNB supports relay discovery and/or non-relay discovery. Details (including whether SIB12 signalling can differentiate between support of relay vs. non-relay discovery and whether the support is indicated explicitly or implicitly) can be discussed as part of stage 3 CR drafting. In this section, we will discuss the potential signalling design.
Based on the previous email discussion (R2-2201763) and online discussion in RAN2#116bis-e meeting, it seems less controversial to support the non-relay discovery indication in SIB12. 
Q7.1) Do you agree that the non-relay discovery support indication should be included in SIB12? 

	Company
	Response (Y/N)
	Comments 

	Qualcomm
	Y
	Although we don’t see much necessity to explicitly differentiate between supports of relay and non-relay discovery, we can accept to introduce this indication

	Apple
	Yes
	We think the indication in SIB12 can be covered in three indicators:

· 1: Non-relay discovery

· 2: Relay discovery (which implicitly means the support of L3 relay)

· 3: L2 relay (which must also set indicator 2 for relay discovery to true)

So, the indication of relay discovery and non-relay discovery is separate..

	OPPO
	Yes
	

	MediaTek
	Yes
	

	Ericsso
	yes
	This would give the best flexibility of configuration 

	Nokia
	No 
	Technically we do not see a difference from the support of the capability point of view to differentiate between relay and non-relay discovery.

	Xiaomi
	Yes
	

	Intel
	Y
	

	Sharp
	Y
	

	Spreadtrum
	Y
	

	LG
	Y
	

	vivo
	Yes
	

	CATT
	Yes
	

	InterDigital
	Yes
	Agree with Apple.

	Samsung
	Y
	

	Lenovo
	Yes
	


With regard to the necessity of relay discovery support indication and the format of the indication, there are following options: 

Option 1: relay discovery support indication in SIB 12

Option 2: reuse the L2 relay support indication to indicate the relay discovery support

Option 3: reuse the L3 relay support indication to indicate the relay discovery support (Note: the L3 relay support indication is pending on the Q7.1)
Option 4: L3 relay discovery support indication in SIB12 (Note: the L3 relay support indication is pending on Q7.1)   
Q7.2) Which option do you prefer for the relay discovery support indication? Please give your comment. 

	Company
	Option(s)
	Comments 

	Qualcomm
	Option 1 
	Let’s make life easier..

	Apple
	Option 1
	AS explained in Q7.1

	OPPO 
	Option 1
	

	MediaTek
	Option 1
	

	Ericsson
	Option 1
	

	Nokia
	Option 2
	

	Xiaomi
	Option 1
	

	Intel
	Option 1
	

	Sharp
	Option 1
	

	Spreadtrum
	Option 1
	

	LG
	Option 1
	

	vivo
	Option 2 and option 3
	Not sure if we go option-1, are there different indications for relay-discovery and non-relay discovery? If a single one, how to distinguish the non-support for relay-discovery or for discovery at all when that bit is absent?

So if we go for option 1 in Q6, then L2 and L3 indication can just be used to indicate the relay discovery support. And with discovery support and L2/L3 indication absence, it means non-relay discovery is supported.

	CATT
	Option 1
	

	InterDigital
	Option 1
	

	Samsung
	Option 1
	

	Lenovo
	Option 1
	


2.1.8 Issue O1.20 – Introduction of mobility hysteresis values in U2N Relay UE operation threshold conditions

According to R2-2200422, it is proposed to consider the mobility of the U2N Relay UE in the RSRP thresholds that determine whether the U2N Relay UE can send relay discovery messages. To be specific, the parameters hystMinRelay / hystMaxRelay, used in U2N Relay UE operation threshold conditions, can be adapted to consider the mobility state of the U2N Relay UE by using a scaling factor (similar to q-hystSF in NR). The proposed changes to the running CR are copied as follows:

	The threshold conditions, listed in Section 2.1 from the running CR [5], can be adapted as follows to enable hysteresis adaptation (in red the parts that are proposed by this contribution):

[…]

2>
else if threshHighRelay is not configured; or the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshHighRelay by (hystMaxRelay + sf-hystMaxRelay) if threshHighRelay is configured; with sf-hystMaxRelay defined in clause 5.8.x2.3; and

2>
else if threshLowRelay is not configured; or the RSRP measurement of the PCell, or the cell on which the UE camps, is above threshLowRelay by (hystMinRelay + sf-hystMinRelay) if threshLowRelay is configured; with sf-hystMinRelay defined in clause 5.8.x2.3:

[…]
A new clause as below can be added to describe the UE-mobility state dependent scaling factors:

5.8.x2.3
NR sidelink U2N Relay UE threshold scaling factors

A UE capable of NR sidelink U2N Relay UE operation shall determine scaling factors as defined in this clause, in dependence of the UE mobility state as defined in 38.304 clause 5.2.4.3. These scaling factors are applicable in RRC_IDLE, RRC_INACTIVE, and RRC_CONNECTED state of the U2N Relay UE.

In Normal-mobility state:

· sf-hystMaxRelay = 0 dB

· sf-hystMinRelay = 0 dB

In Medium-mobility state:

· sf-hystMaxRelay = sf-hystMaxRelay-Medium  (if configured)

· sf-hystMinRelay = sf-hystMinRelay-Medium  (if configured)

In High-mobility state:

· sf-hystMaxRelay = sf-hystMaxRelay-High  (if configured)

· sf-hystMinRelay = sf-hystMinRelay-High  (if configured)



From rapporteur’s point of view, U2N relay UE usually does not move in high speed. On the other hand, how to determine the mobility state of relay UE and how the remote UE select the appropriate scaling factors based on relay UE’s mobility state needs to be further discussed. According to the suggestion in [1], this issue can be de-priotitized if the discussion becomes controversial.
Q8) Do you agree that the mobility scaling factor for the U2N relay UE operation threshold conditions should be supported in R17 SL relay? 

	Company
	Response (Y/N)
	Comments 

	Apple
	Not sure
	We tend to believe relay UE is generally moving in low mobility. Also for group mobility case, both UEs may of high speed but the threshold need not to be scaled. So, this issue is a bit complex to solve.

	OPPO
	See comment
	From the necessity provided from SA, we do not see any particular scenario that both relay and remote UE need to move in a high speed. So we wonder the necessity to bring this optimization in AS layer.

	MediaTek
	Yes
	

	Ericsson
	N
	Don’t see the necessary to adopt this at the last meeting. This can be further studied in future release instead.

	Philips
	Y
	The lack of consideration of the U2N Relay UE mobility in deciding the U2N Relay discovery advertisement state can cause reliability issues for relay (re)selection, if the Relay UE is moving. 

	Nokia
	N
	Seems to be an optimization issue. Agree with Ericsson to move it to future release.

	Xiaomi
	See comment
	We think the scenarios for consideration need further evaluation and optimization, in this regard this should be deprioritized. Individual device mobility may not be as relevant as the relative mobility of both mobile entities to each other.

	Intel
	N
	Agree with rapporteur’s comment. 

	Sharp
	N
	

	Spreadtrum
	N
	

	LG
	N
	

	vivo
	See comment
	The case may happen but we think it may lack of time to pursue this in Release 17.

	CATT
	See comments
	It’s good point to consider future high speed scenario, but due to time limitation, we would like to discuss it in the further releases.

	InterDigital
	See comment
	We think we can avoid this discussion for this release.

	Samsung
	N
	We think that this scenario (i.e., high mobility Relay UE) needs more study and it is not preferred to push this issue in this late stage.


4
Conclusions

Rapporteur suggests the following proposals as conclusions:
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