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1. Introduction
A couple of open issues are handled in “POST116bis-e][707][V2X/SL] Open issues on IUC “ [1]. However, some RAN2 -related issues to support Inter-UE Coordination are worth to be clarified. In this paper, we present our views on those issues.
2. Discussions
2.1 Support of multiple resource reservation intervals
In RAN1 discussion, the parameter P_rsvp_TX (resource reservation interval) is used by UE-A to determine preferred resource set based on sensing in IUC Scheme 1. It is very possible that UE B have multiple traffic flows with different periodicities (e.g., 20ms, 100ms, etc.), so multiple simultaneous “P_rsvp_TX” should be considered by UEs for IUC Scheme 1. It is worth noting that the current RAN1 agreement does not indicate whether one or more P_rsvp_TX can be included in the explicit IUC request [2]:

	RAN1#107 Agreements on explicit IUC request:
· 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 




If each IUC request (either in SCI or Sidelink MAC CE) only contains a single resource reservation interval, then UE B may send multiple IUC requests to UE-A sequentially. One issue is whether UE-B is allowed to send a new IUC request w/o receiving the response of an earlier IUC request. We think this shall be allowed, because as long as UE-B need assistance from the peer UE about how to select mode 2 TX resource, it is better to get the necessary IUC information as quick as possible w/o delay. There is no reason to postpone this procedure till the finish of an earlier IUC procedure. Note that this not only applies to the change of P_rsvp_TX, but also to the change of priority (prio_TX) or number of subchannels (L_subCH), as the concurrency of SL traffic can demand a variety of those parameters, too.

Proposal 1  
UE-B can send multiple explicit IUC requests to the same UE-A for different resource reservation intervals, i.e., no prohibit timer is used for the triggering of explicit IUC requests. 
From UE A’s perspective, it generates the IUC information message based on the content of IUC request from UE B. Once a new request is received, a new SL MAC CE will be prepared by UE A. Logically, as long as the earlier IUC information, which is the response message to the earlier IUC request has not been sent, the UE shall be able to multiplex those SL MAC CEs in the same MAC PDU to UE B.

Proposal 2  
UE A can multiplex one or more IUC information MAC CE corresponding to different resource reservation intervals in the same TB.
UE A may trigger unsolicited IUC information MAC CE based on conditions (up to UE implementation). Similarly, such an unsolicited IUC message can be multiplexed with solicited IUC message. There is no need to separate those two types of IUC message in separate MAC PDUs.

Proposal 3  
UE A can multiplex condition-triggered IUC information MAC CE with the request-triggered IUC information MAC CE in the same TB.

Then, regarding the content of IUC information MAC CE, RAN1 agreement [3] suggest that resource reservation interval can be omitted in the IUC MAC CE, at least for the case that this is triggered by IUC request, as highlighted below. 

	RAN1#107 Agreements on IUC Information MAC CE:
The following working assumption is confirmed with modification in RED.

· MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.

· For the indication of resource set, the following is supported:

· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information

· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.

· FFS: UE capability details

· 2nd SCI is UE RX optional

· The field size of the indication of resource set in a SCI format 2-C is determined by [N=3]




The underlying logic is that the value of resource reservation period has already been indicated in the IUC request. The above RAN1 agreement may assume there is some kind of linkage between IUC request and IUC information like a “transaction ID”, so reservation intervals are always the same for the messages involved in this transaction.  

But as analyzed above, this assumption does not make sense because UE A’s Sidelink MAC PDU to UE B may contain multiple SL MAC CEs for IUC information, and there is no guarantee that which MAC CE will be transmitted first as they all have the same SL priority in LCP procedure. So, it is important to indicate the reservation interval clearly to inform UE B how to use the preferred resource set in each IUC information. This parameter cannot be omitted.

Proposal 4  
Resource reservation period parameter should not be omitted when the transmission of preferred resource set is triggered by UE-B’s explicit request.

Also, the parameters used to trigger the generation of IUC information, such as priority (prio_TX), number of subchannels (L_subCH) need also to be clearly indicated in IUC information MAC CE, So UE B will understand the characteristics of preferred resource set without any ambiguity.

Proposal 5  
In addition to RAN1 agreed contents, “priority” and “number of subchannels” are also to be included to associated with each preferred resource sets in IUC information MAC CE.

If RAN agree P4 and P5 above, then it is reasonable to inform RAN1. 
Proposal 6  
RAN2 send a LS to RAN1 to inform that the agreement of the contents of IUC information MAC CE .

2.2
Validity of IUC information
For IUC scheme 1, when UE-A shares preferred and/or non-preferred resource set to UE-B, it is unclear how long this information shall be regarded as valid. It is reasonable to assume the information will be used by UE B for resource selection. However, there are multiple reasons for UE B to trigger a resource reselection (e.g., C_resel counter goes down to 0, resource is not sufficient, selected resource has been skipped, etc.). Shall the preferred resource set be continued to be preferred in resource reselection process? Similarly, how long a “non-preferred” resource in IUC scheme 1 shall be avoided by UE B?

We can discuss the above validity problem in two cases:

First, for the case that IUC Scheme 1 information is triggered by explicit IUC request, RAN1 has agreed that a resource selection window is provided in the IUC request message. Assuming UE B will invoke new IUC request message if it need assistance again, it is safe to set the validity time of IUC information in response to IUC request as same as the resource selection window. Once this window is passed, UE B will no longer use the received IUC information.

Proposal 7
The validity of IUC information as a response to explicit IUC request is determined by the resource selection window indicated in IUC request.

Second, for the unsolicited case of IUC Scheme 1 information, there is no RAN1 agreement can be used as clue. It is also unclear how frequent those IUC information will be generated and transmitted again. One consideration is that the IUC information is created based on the sensing history. Once the sensing history is stale, the corresponding IUC information shall no longer be used. But how to define the degree of “stale” is also debatable. One simply way forward is to configure an explicit validity period parameter to be associated with IUC information.

Proposal 8
Unsolicited IUC information is associated with a validity period.

The value of this validity period can be simply statically configured in RRC so that both UE A and UE B knows how long the information will be regarded as valid.

Proposal 9
RRC configures the validity period for unsolicited IUC information. 

2.3
PC5-RRC configuration for IUC scheme 1
RAN1 has left RAN2 to decide whether/how to use PC5-RRC protocol to configure IUC information [3]:

	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

 
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

 


First, we think the scheme 1 (unsolicited) is supposed to be used for both unicast and broadcast/groupcast. While relying on the (pre)configured parameters may be the only possible approach for broadcast/groupcast case, the IUC configuration for unicast case shall be configured by PC5-RRC instead of relying on static (pre-)configuration. This is because the parameters list below are very UE-specific, and are not suitable for static configuration. The parameters listed below are quite dependent on the TX traffic pattern (such as packet size, packet interval, etc.) of the mode 2 UE B, which are not aware by UE A or gNB.

· prio_TX

· L_subCH

· P_rsvp_TX

· n+T_1, n+T_2

For example, for resource reservation interval (P_rsvp_TX), Uu RRC may (pre)configure 10 different values, it is unreasonable for UE A to generate IUC information for all those 10 different intervals and send it to UE B while UE B only need to support one or two different reservation intervals. The same argument can be used for 8 different priorities (prio_TX). What’s more, the resource selection window [n+T_1, n+T_2] are not suitable to be configured statically by NW. 
Another problem with cell-specific static configuration is that UE B and UE A may belong to different cells, so those Uu configurations will not be in sync in this case. 
Also, for SL unicast communication, it is weird to let UE A to make its own decision of those parameters based on UE implementation without any input from the peer UE, especially when the IUC information message is solely for helping UE B, not UE A itself. So, we think it is quite vital to support the configuration of those parameters in PC5-RRC message so that UE A can act best on UE B’s interests.

Proposal 10
Support PC5-RRC configuration of prio_TX, L_subCh, P_rsvp_Tx, n+T_1, n+T_2 in unsolicited IUC Scheme 1.
As there are multiple TX resource pools may be configured in RRC, an interesting question is that how UE A knows which resource pool needs IUC assistance. It is also wasteful to force UE A to do sensing and generate IUC information in all those resource pools. We think this pool information can also be configured in PC5-RRC, or UE A can just pick the resource pool which UE B has most recently used for SL transmission to UE A. 

Proposal 11
RAN2 discuss how UE A determine the resource pool for unsolicited IUC assistance, either 1) follow PC5-RRC configuration; 2) only choose the resource pool which UE B has most recently used for SL transmission to UE A.
Then,  regarding “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”, we think this is about whether UE-B can tell UE A whether it supports the usage of preferred or non-preferred resource types. Logically, this is to be supported in PC5-RRC capability signaling.

Proposal 12
PC5-RRC capability signaling is used to convey whether UE-B supports preferred resource type or non-preferred resource type.
3. Conclusions

In this paper, we have discussed the inter-UE coordination and have the following proposals:

Proposal 1  
UE-B can send multiple explicit IUC requests to the same UE-A for different resource reservation intervals, i.e., no prohibit timer is used for the triggering of explicit IUC requests. 
Proposal 2  
UE A can multiplex one or more IUC information MAC CE corresponding to different resource reservation intervals in the same TB.
Proposal 3  
UE A can multiplex condition-triggered IUC information MAC CE with the request-triggered IUC information MAC CE in the same TB.

Proposal 4  
Resource reservation period parameter should not be omitted when the transmission of preferred resource set is triggered by UE-B’s explicit request.

Proposal 5  
In addition to RAN1 agreed contents, “priority” and “number of subchannels” are also to be included to associated with each preferred resource sets in IUC information MAC CE.

Proposal 6  
RAN2 send a LS to RAN1 to inform that the agreement of the contents of IUC information MAC CE .

Proposal 7
The validity of IUC information as a response to explicit IUC request is determined by the resource selection window indicated in IUC request.

Proposal 8
Unsolicited IUC information is associated with a validity period.

Proposal 9
RRC configures the validity period for unsolicited IUC information. 

Proposal 10
Support PC5-RRC configuration of prio_TX, L_subCh, P_rsvp_Tx, n+T_1, n+T_2 in unsolicited IUC Scheme 1.
Proposal 11
RAN2 discuss how UE A determine the resource pool for unsolicited IUC assistance, either 1) follow PC5-RRC configuration; 2) only choose the resource pool which UE B has most recently used for SL transmission to UE A.
Proposal 12
PC5-RRC capability signaling is used to convey whether UE-B supports preferred resource type or non-preferred resource type.
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