
3GPP TSG-RAN WG2 Meeting #109bis-e	                                                   R2-2002831
Electronic, 20 April – 30 April 2020

Source:	CATT 
[bookmark: Title]Title:	Remaining Issues on MAC
[bookmark: Source]Agenda Item:	6.4.3.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: _GoBack]
Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, the leftover issues which have not been covered by the MAC email discussion but are required for Rel-16 completion will be further discussed. These include CG and CSI MAC CE related issues.
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK83]The impact of CG on LCP
In last RAN2 meetings, it was agreed that multiple active configured sidelink grants should be supported in NR sidelink and up to 8 configured grants in mode 1 can be configured. In Rel-16 IIOT, with the introduction of multiple configured grants, the allowed configured grant index has been agreed to be introduced as one LCP mapping restriction, the related MAC specification description is listed below:
	[bookmark: _Toc37296199][bookmark: _Toc29239840]5.4.3.1.1	General
……
-	allowedServingCells which sets the allowed cell(s) for transmission;
-	allowedCG-List which sets the allowed configured grant(s) for transmission;
-	allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.


For NR sidelink, according to the agreements made on the previous RAN2 meetings, only the configured grant Type 1 is clearly agreed as the SL LCP mapping restriction for Sidelink LCH. Besides the configured grant type 1, whether there are other SL LCP mapping restrictions need further discussion. In order to satisfy the different QoS of different SLRBs, it had better associate the SLRB(s) with the sidelink configured grant(s) similar as IIOT. Hence, the allowed sidelink configured grant index list should also be configured as one SL LCP restriction parameter.
[bookmark: _Ref23248898]Proposal 1: For SL LCH, the allowed sidelink configured grant index list should be configured as one LCP mapping restriction.
[bookmark: _Ref35615065][bookmark: _Ref35869716]Issues related to CSI MAC CE
Whether SR triggered by SL CSI MAC CE can be mapped to zero SR configuration?
In RAN2 #109e meeting, there is one working assumption that “For mode1 if there is no configured SL-resource, a SL CQI/RI reporting MAC CE may trigger SR and be mapped to one SR configuration”, while FFS for “zero” case. Hence, in this section, whether zero SR configuration case is allowed or not will be further discussed.
If zero SR configuration for CSI MAC CE is allowed, once SR is triggered by CSI MAC CE, RA-SR will be used since there is no DSR resource. UL grant will be allocated during the RA-SR procedure, but since CSI MAC CE is not included in SL-BSR, the network cannot know there is CSI MAC CE needs to be sent in SL. In order to solve this issue, further enhancements should be introduced, e.g., 
· Alt1: Introducing a new MAC CE in Uu for requesting resource for SL CSI MAC CE;
· Alt2: Introducing indication in RA-SR to indicate there is SL CSI MAC CE needs to be sent, e.g., using specific preamble/PRACH or adding indication in RA-SR Msg3.
No matter which alternative is introduced, there will be specification effort. Considering the timeline of Rel-16 V2X, it had better avoid such enhancements, that is to say zero SR configuration for SL CSI MAC CE should be avoided.
Proposal 2: SR triggered by SL CSI MAC CE cannot be mapped to zero SR configuration.
Cancellation of the pending SR triggered by CSI MAC CE
In RAN2 #109e meeting, there is one working assumption that is the pending SR triggered according to the SL-CSI reporting for a destination shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate the SL-CSI reporting that have been triggered but not cancelled. 
Considering the CSI MAC CE is triggered per destination, hence it is reasonable to cancel the pending SR according to the CSI MAC CE per destination.
Proposal 3: Confirm the working assumption "The pending SR triggered according to the SL-CSI reporting for a destination shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate the SL-CSI reporting that have been triggered but not cancelled."
HARQ Feedback for CSI MAC CE
According to RAN1 agreements, SCI includes the HARQ feedback enable/disable attribute. If only CSI MAC CE needs to be transmitted in one TB, how to set the HARQ feedback enable/disable should be further discussed. In our understanding, there are three possible solutions:
· Option 1: Always disable the HARQ feedback for CSI MAC CE;
· Option 2: The HARQ feedback attribute for CSI MAC CE is pre-configured;
· Option 3: The HARQ feedback attribute for CSI MAC CE is configurable.
· Option 3.1:  Configured by Tx UE through sidelink RRC reconfiguration message;
· Option 3.2:  Configured by the SCI that triggered the CSI MAC CE.
For option1 and option2, it cannot meet all situations. Since the delay boundary of CSI MAC CE can be 3ms~20ms, different delay boundaries need different HARQ feedback attributes. 
For option 3.1, TX UE decides how to configure the HARQ feedback attribute according to the latency bound of CSI MAC CE, and then it sends the configuration to its peer UE through sidelink RRC reconfiguration message. 
For option 3.2, 1 bit should be introduced in SCI to indicate whether the HARQ feedback is enabled. Since it impacts RAN1 specification, RAN2 should send LS to RAN1 for confirmation. 
Proposal 4: SL HARQ feedback is supported for CSI MAC CE.
Proposal 5: Suggest RAN2 discussing how to configure the HARQ feedback attribute for CSI MAC CE:
· Option 1:  Configured by Tx UE through sidelink RRC reconfiguration message;
· Option 2:  Configured by the SCI that triggered the CSI MAC CE.
LCP impact of CSI MAC CE 
According to [1] , the SL LCP procedure and SL HARQ procedure are captured as below:


	[bookmark: _Toc37296258]5.22.1.4.1.3	Allocation of sidelink resources
The MAC entity shall for each SCI corresponding to a new transmission:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in clause 5.22.1.4.1.2 for the SL grant with SBj > 0 are allocated resources in a decreasing priority order. If the SL-PBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the sPBR of the lower priority logical channel(s);
2>	decrement SBj by the total size of MAC SDUs served to logical channel j above;
2>	if any resources remain, all the logical channels selected in clause 5.22.1.4.1.2 are served in a strict decreasing priority order (regardless of the value of SBj) until either the data for that logical channel or the SL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
NOTE:	The value of SBj can be negative.
The UE shall also follow the rules below during the SL scheduling procedures above:
-	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given a sidelink grant size that is equal to or larger than 12 bytes while having data available and allowed (according to clause 5.22.1.4.1) for transmission, the MAC entity shall not transmit only padding;
-	A logical channel configured with sl-HARQ-FeedbackEnabled set to enabled and a logical channel configured with sl-HARQ-FeedbackEnabled set to disabled cannot be multiplexed into the same MAC PDU.

	[bookmark: _Toc12569244][bookmark: _Toc37296266][bookmark: _Toc12569234]5.22.1.3.1	Sidelink HARQ Entity
…..
5> enable HARQ feedback, if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU; 
5>	set the priority to the value of the highest priority of the logical channel(s) and a MAC CE, if included, in the MAC PDU;


With the introduction of SL CSI MAC CE, three issues will be discussed:
· Issue 1: If there is only SL CSI MAC CE contained in the MAC PDU, how to set the sl-HARQ-FeedbackEnabled?
· Issue 2: If the destination is selected based on the priority of CSI MAC CE, how to select the logical channel for this destination during the LCP procedure?
· Issue 3: If one MAC PDU contain both CSI MAC CE and logical channel and CSI MAC CE has the highest priority, how to set the sl-HARQ-FeedbackEnabled?
For issue 1, if there is only CSI MAC CE contained in the MAC PDU, it is obvious that the sl-HARQ-FeedbackEnabled should be set based on the HARQ attribute of CSI MAC CE.
Proposal 6: If there is only CSI MAC CE contained in the MAC PDU, it is obvious that the sl-HARQ-FeedbackEnabled should be set based on the HARQ attribute of CSI MAC CE.
For issue 2, there are two options:
· Option 1: Do not consider the HARQ attributes of the CSI MAC CE; 
· Option 2: Based on the HARQ attributes of the CSI MAC CE.
For CSI MAC CE, its priority is set to “1” in order to transmit as soon as possible. Considering HARQ feedback enabled/disabled configuration’s purpose is to guarantee the transmission reliability. Option 1 can not ensure the transmission reliability of CSI MAC CE even if the latency bound of CSI MAC CE can support HARQ retransmission. It may impact the sidelink scheduling performance. Hence, Option 2 is preferred.
[bookmark: _Ref14274494][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 7: During the LCP procedure, if destination is selected based on CSI MAC CE, the other logical channel(s) selected for this destination should have the same HARQ attributes as the CSI MAC CE.
For issue 3, based on proposal 6, it is obvious that if one MAC PDU contains both CSI MAC CE and logical channel, and CSI MAC CE has the highest priority, the sl-HARQ-FeedbackEnabled should be set according to the HARQ attribute of CSI MAC CE.
Proposal 8: If one MAC PDU contains both CSI MAC CE and logical channel(s), and CSI MAC CE has the highest priority, the sl-HARQ-FeedbackEnabled should be set based on the HARQ attribute of CSI MAC CE.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Conclusion
Based on the above analysis, it is proposed:
Proposal 1: For SL LCH, if sidelink configured grant can be used, the allowed sidelink configured grant index list should be configured as one LCP mapping restriction.
Proposal 2: SR triggered by SL CSI MAC CE cannot be mapped to zero SR configuration.
Proposal 3: Confirm the working assumption "The pending SR triggered according to the SL-CSI reporting for a destination shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate the SL-CSI reporting that have been triggered but not cancelled."
Proposal 4: SL HARQ feedback is supported for CSI MAC CE.
Proposal 5: Suggest RAN2 discussing how to configure the HARQ feedback attribute for CSI MAC CE:
· Option 1:  Configured by Tx UE through sidelink RRC reconfiguration message;
· Option 2:  Configured by the SCI that triggered the CSI MAC CE.
Proposal 6: If there is only CSI MAC CE contained in the MAC PDU, it is obvious that the sl-HARQ-FeedbackEnabled should be set based on the HARQ attribute of CSI MAC CE.
Proposal 7: During the LCP procedure, if destination is selected based on CSI MAC CE, the other logical channel(s) selected for this destination should have the same HARQ attributes as the CSI MAC CE.
Proposal 8: If one MAC PDU contains both CSI MAC CE and logical channel(s), and CSI MAC CE has the highest priority, the sl-HARQ-FeedbackEnabled should be set based on the HARQ attribute of CSI MAC CE 
Regarding to the above proposals excepts proposal 4, corresponding CRs are provided in [2][3].
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