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1	Introduction
In this paper, we discuss design aspects of MAC CE based signaling for inter-UE coordination information. 
[bookmark: _Ref178064866]2	Discussions
2.1   RAN1 agreements

In RAN2#116bis, RAN2 has identified “RAN2 specific IUC issues” which are needed to be discussed for WI completion.
· #116b-e agreements:
Agreement on resource allocation enhancements RAN2 scopes:
1: 	Inter-UE coordination (IUC) issues RAN2 mainly relies on RAN1:
 	- HARQ retransmission number for inter-UE coordination information
	- Information and length of information of IUC MAC CE. The information indicated in RAN1 LS should be taken into account as baseline.
	- UE-B procedure (e.g. final selection of resources) to the (non-)preferred resource set in IUC
	- Scheme 2 inter-UE coordination design
	- Condition for the UE-A to transmit IUC
	- Signaling design and trigger conditions for the request from UE-B to UE-A
	- Cast types (UC/GC/BC) of inter-UE coordination
	- Transmission of inter-UE coordination MAC CE on dedicated resource
	- L1 parameters/configurations for IUC in Uu RRC (including L1 configurations per resource pool)
	- Whether UE-A can be in mode1 or mode2 (interested companies are invited to raise/discuss the issue directly in RAN1)
2.	IUC issues RAN2 starts discussion:
	- LCP for inter-UE coordination MAC CE, support for standalone inter-UE coordination MAC CE/multiplex MAC CE and MAC SDU in a MAC PDU
	- Timer to handle latency bound for inter-UE coordination
	- Priority value/priority order of inter-UE coordination MAC CE. RAN1 progress can be taken into account in phase-2 discussion.
	- HARQ feedback option of inter-UE coordination MAC CE
3. 	IUC in SL DRX is deprioritized in Rel-17 from RAN2 point of view
· 
Based on the above issue list, RAN2 has further sorted out the following issues in the offline discussion 707, which need to be discussed.

Issue 1. LCP for inter-UE coordination MAC CE, i.e., support for standalone inter-UE coordination MAC CE/multiplex MAC CE and MAC SDU in a MAC PDU
· Issue 1 has already been resolved (i.e., support standalone inter-UE coordination MAC CE/MAC CE multiplexed with other MAC SDU) and there seems to be no further issues. 
Issue 2. HARQ feedback option of inter-UE coordination MAC CE
· For standalone MAC CE and multiplexed MAC CE with other MAC SDU, HARQ feedback option (i.e. enabled or disabled) is discussed in the phase-2 discussion. Furthermore, HARQ feedback option for both MAC CEs for UE-A’s IUC information and UE-B’s explicit request is discussed in the phase-2.
Issue 3. Priority value/priority order of MAC CE for inter-UE coordination information
· It is only needed to discuss the priority order of IUC MAC CE (i.e., both MAC CE for UE-A’s IUC information and MAC CE for UE-B’s explicit request) at this point. Like the discussion of SL CSI and SL DRX command MAC CE, the priority order for IUC MAC CE is discussed in phase-2.
Issue 4. Timer to handle latency bound for inter-UE coordination
· There are two options RAN2 will discuss first. RAN2 can first decide whether to introduce a mechanism such as CSI report functionality (i.e. also timer-based) for IUC MAC CE transmission in RAN2 or leave it to the UE implementation. 
· If it is decided to introduce a mechanism such as CSI report functionality (i.e. also timer-based) in RAN2, the following issues can be further discussed:
· The applied scenario for the latency bound, i.e., explicit request procedure only or non-explicit request procedure only or both explicit and non-explicit request procedures.
· How to configure this timer
· When to start/stop this timer
· When to cancel the IUC MAC CE
· UE behavior if transmission of a pending IUC MAC CE with the sidelink grant(s) cannot fulfil the latency requirement associated to the IUC reporting
Issue 5. MAC CE for explicit request message
· Issue 2/3 includes a discussion of priority order/HARQ feedback options for MAC CE for explicit request messages.
Issue 6. Cast types (UC/GC/BC) of inter-UE coordination
· In Phase-2, cast types for inter-UE coordination information transmission can be discussed. However, it is questionable if new conditions are needed other than to work like UC/GC/BC in legacy. For example, if there is a UC connection, it is transmitted to UC. If there is no UC connection, it is transmitted to GC or BC.
Issue 7. Support of signalling parameters used for determining preferred resource set from UE-A to UE-B
· According to the RAN1 agreement (RAN1 instructed RAN2 to decide), in phase-2, it can be discussed whether/how the values of these parameters are provided by PC5-RRC signalling from UE-B to UE-A and UE-A uses the received information to determine the preferred resource set.
Issue 8. Support of signalling capability of UE-B’s sensing/resource exclusion used for UE-A’s resource set type to be provided by IUC information to UE-B
· According to the RAN1 agreement (RAN1 instructed RAN2 to decide), in phase-2, it can be discussed whether/how UE-B provides its support of sensing/resource exclusion to UE-A via PC5-RRC signalling and UE-A uses the received information to determine the type of resource set to be transmitted to UE-B.

2.2   MAC CE design

Issue 2: HARQ feedback option of inter-UE coordination MAC CE

RAN1 has already made the following agreement.
Agreement
· For inter-UE coordination information transmission in Scheme 1, 
· Inter-UE coordination information can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying inter-UE coordination information is supported
· For explicit request transmission in Scheme 1, 
· Explicit request can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying request is supported

In Rel-16, whether SL HARQ feedback is enabled or disabled for a MAC PDU containing data and the CSI reporting MAC CE depends on whether SL HARQ feedback is enabled or disabled for the highest priority logical channel in the TB. While a MAC PDU only carrying CSI report MAC CE applies HARQ feedback disabled.

It is natural to apply the same rules as CSI reporting MAC CE for IUC MAC CE. 

[bookmark: _Toc95729234]Regarding HARQ feedback option, adopt the same handling rules as CSI reporting MAC CE for IUC MAC CE, i.e., 
a. [bookmark: _Toc95729235]The HARQ option for a MAC PDU containing IUC MAC CE and other MAC SDU depends on the highest priority logical channel
b. [bookmark: _Toc95729236]A MAC PDU only carrying CSI report MAC CE applies HARQ feedback disabled.
Issue 3: Priority order for IUC MAC CE

RAN2 needs to discuss priority order for the MAC CE. The three options are expected to be possible for discussion.

Option 1: higher priority order is granted to the inter-UE coordination MAC CE than CSI reporting MAC CE

Option 2: lower priority order is granted to the inter-UE coordination MAC CE than CSI reporting MAC CE

Option 3: same priority order is granted to inter-UE coordination MAC CE as CSI reporting MAC CE

In our view, it is sufficient to let inter-UE coordination MAC CE to share the same priority order as CSI reporting MAC CE, since both MAC CEs are associated with latency bound. The UE can apply similar treatment for both MAC CEs without further differentiation between them in terms of priority order.
[bookmark: _Toc95729237]IUC MAC CE shares the same priority order as CSI reporting MAC CE.
Issue 4: Timer to handle latency bound for inter-UE coordination
It is natural to reuse the same mechanism as CSI reporting MAC CE to handle the latency bound, i.e., timer based approach. 
In addition, it is reasonable to introduce latency bound for both explicit request based procedure and condition triggered based procedure. 

[bookmark: _Toc95729238]Introduce timer to handle latency bound for IUC MAC CE including both explicit and non-explicit request procedures.
In case a UE-B triggers an explicit request message for intended UE-A, after UE-A has received the request message from UE-B, the expected coordination information needs to be provided to UE-B by UE-A in time so that UE-B can determine its resources for transmission considering the received coordination information. Otherwise, the coordination information becomes too late for UE-B to take this coordination information into account. Same as CSI reporting procedure defined in R16, UE-A can be configured with the inter-UE coordination latency bound by its peer UE via PC5-RRC signaling, 

[bookmark: _Toc95729239]For explicit request procedure in Scheme 1, UE-A maintains the timer as the following, i.e.,
c. [bookmark: _Toc95729240]The timer is started with the value equal to the latency bound after reception of a request message from UE-B
d. [bookmark: _Toc95729241]The IUC MAC CE is cancelled upon expiry of the timer
e. [bookmark: _Toc95729242]The IUC MAC CE is cancelled after the MAC CE is generated.
In case of non-explicit request procedure in Scheme 1, as soon as a trigger condition is met, UE-A needs to transmit the coordination information within a latency bound so that UE-B can determine its resources for transmission considering the received coordination information. Otherwise, the coordination information becomes too late for UE-B to take this coordination information into account.

[bookmark: _Toc95729243]For non-explicit request procedure in Scheme 1, UE-A maintains the timer as the following, i.e.,
f. [bookmark: _Toc95729244]The timer is started with the value equal to the latency bound after a trigger condition is met
g. [bookmark: _Toc95729245]The IUC MAC CE is cancelled upon expiry of the timer
h. [bookmark: _Toc95729246]The IUC MAC CE is cancelled after the MAC CE is generated.
Issue 6. Cast types (UC/GC/BC) of inter-UE coordination
· In Phase-2, cast types for inter-UE coordination information transmission can be discussed. However, it is questionable if new conditions are needed other than to work like UC/GC/BC in legacy. For example, if there is a UC connection, it is transmitted to UC. If there is no UC connection, it is transmitted to GC or BC.
RAN1 has made the following agreements 
Agreement
For Scheme 1, unicast is supported for an explicit request transmission for inter-UE coordination information
· Unicast is used for the inter-UE coordination information transmission triggered by the explicit request

Working Assumption
For Scheme 1, following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception
· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set
· FFS: Under which conditions groupcast/broadcast can be supported
· Unicast
· FFS: Under which conditions unicast can be supported
It is reasonable for RAN2 to wait for RAN1 decision on this issue, to avoid overlapping discussions.

[bookmark: _Toc95729247]Regarding cast types of IUC MAC CE, RAN2 waits for RAN1 decision.

Issue 7. Support of signalling parameters used for determining preferred resource set from UE-A to UE-B
Regarding explicit request message, RAN1 has made the following agreement
Agreement
For Scheme 1, at least following parameters are provided by UE-B’s request:
· Priority value to be used for PSCCH/PSSCH transmission 
· Number of sub-channels to be used for PSSCH/PSCCH transmission in a slot
· Resource reservation interval 
Regarding non explicit request message, RAN1 has made the following agreement
Agreement
For determining preferred resource set in Scheme 1, when inter-UE coordination information transmission is triggered by a condition other than explicit request reception, 
· Values of following parameters are (pre)configured for a resource pool. If there is no (pre)configuration, UE-A determines by its implementation the values of the following parameters
· prio_TX
· L_subCH
· P_rsvp_TX
· UE-A determines by its implementation values of following parameters 
· n+T_1, n+T_2
· FFS: Whether/how to support (pre)configuration of n+T_1 and n+T_2
· Note that it is up to RAN2 decision whether/how the values of these parameters are provided by PC5-RRC signaling from UE-B to UE-A and UE-A uses the received information to determine the preferred resource set

For non explicit request procedure, it is sufficient for UE-A to derive the parameters base on (pre)configuration for the resource pool. If there is no configuration/pre-configuration available, we can leave to UE-A implementation to determine the value of parameters. It is unnecessary to introduce PC5-RRC signaling for UE-B to signal these parameters. If UE-B needs to provide value of parameters to UE-A, UE-B can apply explicit request procedure instead of non-explicit request procedure.


[bookmark: _Toc95729248]For non-explicit request procedure in Scheme 1, it is unnecessary to define PC5-RRC signaling for UE-B to signal the parameters to UE-A.

Issue 8. Support of signalling capability of UE-B’s sensing/resource exclusion used for UE-A’s resource set type to be provided by IUC information to UE-B
This issue is triggered by the following RAN1 agreement
Agreement
For inter-UE coordination information is triggered by UE-B’s request, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1:
· Resource set type to be provided by inter-UE coordination information transmission is determined by UE-A’s implementation and its information is indicated by UE-A’s inter-UE coordination information
· UE-A’s inter-UE coordination information indicates either preferred resource set or non-preferred resource set
· Alt 2:
· Resource set type to be provided by inter-UE coordination information transmission is indicated by UE-B’s request
· UE-B’s request indicates either preferred resource set or non-preferred resource set
· Note that it is up to RAN2 decision whether/how UE-B provides its support of sensing/resource exclusion to UE-A via PC5-RRC signaling and UE-A uses the received information to determine the type of resource set to be transmitted to UE-B

For IUC MAC CE transmission triggered by UE-B’s request, it is sufficient for UE-A to rely on the two alternatives agreed by RAN1 to determine the resource set type, i.e., preferred resource set or non-preferred resource set. it is unnecessary to introduce additional PC5-RRC signaling for UE-B to provide additional information. The RRC signaling is redundant, may cause signaling overhead to UE-B.

[bookmark: _Toc95729249]For explicit request procedure in Scheme 1, it is unnecessary to define PC5-RRC signaling for UE-B to signal its support of sensing/resource exclusion to UE-A.
[bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
No table of figures entries found.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Regarding HARQ feedback option, adopt the same handling rules as CSI reporting MAC CE for IUC MAC CE, i.e.,
a.	The HARQ option for a MAC PDU containing IUC MAC CE and other MAC SDU depends on the highest priority logical channel
b.	A MAC PDU only carrying CSI report MAC CE applies HARQ feedback disabled.
Proposal 2	IUC MAC CE shares the same priority order as CSI reporting MAC CE.
Proposal 3	Introduce timer to handle latency bound for IUC MAC CE including both explicit and non-explicit request procedures.
Proposal 4	For explicit request procedure in Scheme 1, UE-A maintains the timer as the following, i.e.,
a.	The timer is started with the value equal to the latency bound after reception of a request message from UE-B
b.	The IUC MAC CE is cancelled upon expiry of the timer
c.	The IUC MAC CE is cancelled after the MAC CE is generated.
Proposal 5	For non-explicit request procedure in Scheme 1, UE-A maintains the timer as the following, i.e.,
a.	The timer is started with the value equal to the latency bound after a trigger condition is met
b.	The IUC MAC CE is cancelled upon expiry of the timer
c.	The IUC MAC CE is cancelled after the MAC CE is generated.
Proposal 6	Regarding cast types of IUC MAC CE, RAN2 waits for RAN1 decision.
Proposal 7	For non-explicit request procedure in Scheme 1, it is unnecessary to define PC5-RRC signaling for UE-B to signal the parameters to UE-A.
Proposal 8	For explicit request procedure in Scheme 1, it is unnecessary to define PC5-RRC signaling for UE-B to signal its support of sensing/resource exclusion to UE-A.
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