[bookmark: _Hlk36894966]3GPP TSG-RAN2 Meeting # 110 electronic 	R2-2004406
1 June - 12 June 2020

Agenda Item:	6.4.3.1
Source:	OPPO
Title:	Left issues on MAC running CR
Document for:	Discussion, Decision

Introduction
In this contribution, we discuss the left issues on MAC running CR.
Discussion
0. Issue-1: Left issues on Prioritization
0. Issue-1A: Error case for UL/SL prioritization 
In the current specification, the comparison of UL and SL-of-two-RATs, and comparison of UL and SL-of-one-RAT are separately described, using OR with each other
2>	if there are neither transmission of NR sidelink communication nor transmission of V2X sidelink communication at the time of the transmission; or
2>	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and neither the transmission of NR sidelink communication is prioritized as described in clause 5.22.1.3.1 nor the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22]; or
2>	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured; or
2>	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with both the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1 and the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or
2>	if there is a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either none of the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22] or the MAC entity is able to perform this UL transmission simultaneously with the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or
2>	if there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and if the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1, or the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured, or there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1:
The condition for comparison of UL and SL-of-one-RAT contains ambiguity since it is unclear when there are both LTE-SL and NR-SL, whether the UE has to additionally check the condition for comparison of UL and SL-of-one-RAT or not. If it has to be checked
1. When the SL of the two RATs are the same, e.g., either both prioritized or both deprioritized, the green condition and yellow condition would lead to the same result, i.e., the green condition is redundant;
2. When the SL of the two RATs are different, e.g., one is prioritized and the other is deprioritized, the yellow condition would allow the UL transmission anyway due to the yellow condition for the deprioritized SL, even if UL should not be allowed due to the prioritized SL.
Therefore, it should be clarified that the yellow condition is not for the scenario where there are two SL. Related TP is provided in Annex II.
1. [bookmark: _Toc41035083]Clarify that the condition for prioritization between UL and LTE-SL (or NR-SL) does not apply to the collision of UL and both LTE-SL and NR-SL.
0. Issue-1B: for UL/SL prioritization of MAC CE at MAC layer
Considering MAC PDU will contain more than one MAC SDU and/or MAC CE, so the prioritization between UL and SL will be outcome of all the cases listed in the table in Annex. 
Sometimes there is a conflicting issue when logical channel or MAC CE follow different prioritization rules. Assuming there is UL MAC CE which priority is higher than any LCH except for CCCH e.g. BSR and MAC SDU and there is SL data transmission. There are 4 combination by considering both ul-PrioritizationThres and sl-PrioritizationThres:
	case
	BSR following LTE rule
	Priority value of UL MAC SDU
	Priority value of SL data

	1
	Prioritized
	>= ul-PrioritizationThres
	>= sl-PrioritizationThres

	2
	Not prioritized
	> =ul-PrioritizationThres
	< sl-PrioritizationThres

	3
	Prioritized
	< ul-PrioritizationThres
	>= sl-PrioritizationThres

	4
	Not prioritized
	< ul-PrioritizationThres
	< sl-PrioritizationThres


Table 1
For case 4, according NR rule between UL data and SL data, UL MAC SDU is prioritized, but according to LTE rule SL data is prioritized while BSR’s priority is always higher than UL MAC SDU except for CCCH i.e. it is a deadlock!


Figure 1 illustration of case 4
The main problem comes from the LTE rule between SL TX and UL MAC CE because legacy rule between MAC CE like BSR and UL MAC SDU is fixed. So one solution to break the deadlock is to specify that the priority is always higher than SL TX for those MAC CEs which priority is always higher than UL MAC SDU except for CCCH. Then table 1 will become following:
	case
	BSR is always prioritized over SL
	Priority value of UL MAC SDU
	Priority value of SL data

	1
	Prioritized
	>= ul-PrioritizationThres
	>= sl-PrioritizationThres

	2
	Prioritized
	> =ul-PrioritizationThres
	< sl-PrioritizationThres

	3
	Prioritized
	< ul-PrioritizationThres
	>= sl-PrioritizationThres

	4
	Prioritized
	< ul-PrioritizationThres
	< sl-PrioritizationThres


Table 2
In table 2 there is no issue for case4 anymore. For case 2 there is still conflict between BSR and SL data. But this is not deadlock issue because BSR is prioritized over both MAC SDU and SL data. Even there is no BSR but only UL MAC SDU, there is still conflict among UL MAC SDUs due to the fact the LCH priorities could be split by ul-PrioritizationThres. So normally MAC CE or LCH with highest priority will be taken a priority candidate and then follow prioritization between this MAC CE or LCH and SL TX. In case 2 in table 2, UL transmission should be prioritized. The same principle should be also applied for the prioritization between UL/SL SR and SL TX
For MAC CE which priority is always lower than UL MAC SDU, nothing new is needed i.e. LTE rule will be applied between those MAC CE and SL TX.
In summary, if there is MAC CE which priority is always higher than UL MAC SDU ( i.e. C-RNTI, (SL) CG Confirmation, (SL)BSR, PHY) or CCCH in the UL MAC PDU, then UL transmission is always prioritized over SL transmission. If there is no such MAC CE or CCCH but at least one UL MAC SDU is contained, then NR rule will be followed. If there only MAC CE which priority is always lower than UL MAC SDU (e.g. Recommendation bit rate query, (SL) padding BSR, then LTE rule is applied.
1. [bookmark: _Toc41035084]For MAC CE which priority is always higher than UL MAC SDU, its priority is always higher than SL TX regardless of priority of SL TX
1. [bookmark: _Toc41035085]For MAC CE which priority is always lower than UL MAC SDU, prioritization against SL will follow LTE rule 
1. [bookmark: _Toc41035086]The eventually prioritization between UL MAC PDU and SL MAC PDU shall follow the MAC CE or LCH with highest priority within MAC PDU respectively
0.  Issue-2: Mixed blind and FB-based HARQ re-transmission
In RAN1 LS of R1-2002985, it indicates that the decision of mixing blind and feedback-based HARQ re-transmission is leave to RAN2
RAN1 discussed whether to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidleink HARQ operations. RAN1 agreed that this is an issue that RAN2 needs to make decision.
To decide on whether to support this feature, there are at least two aspects to consider.
Firstly, how to map this mixing mode to the SLRB attributive of FB enable/disable. In the running RRC CR,
sl-HARQ-FeedbackEnabled
If present, indicate the HARQ feedback enabled/disabled restriction in LCP for this sidelink logical channel. If set to enabled, the sidelink logical channel will be multiplexed only with a logical channel which enabling the HARQ feedback. If set to disabled, the sidelink logical channel cannot be multiplexed with a logical channel which enabling the HARQ feedback. Corresponds to 'sl-HARQ-FeedbackEnabled' in TS 38.321 [3].
I.e., the issue is how to map between 2 SLRB mode (with or without FB) and 3 HARQ re-transmission mode. In general, there could be two alternatives:
Alt-1: To define a 3rd mode in SLRB attributive, (one can even achieve that by using the absence of this existing flag sl-HARQ-FeedbackEnabled, for which the behavior has not been defined yet), for the mixing HARQ mode;
Alt-2: Considering the mixing mode is to enhance the pure FB-based HARQ, but still rely on the FB for part of the re-transmission to achieve higher reliability, this mixing mode can be mapped to the feedback enabled case, i.e., keep the 2 SLRB mode as it is.
1. [bookmark: _Toc41035087]RAN2 discuss how to map the SLRB HARQ-FB attributive to the mixing HARQ re-transmission mode, before concluding on the support of the mixing mode.
Secondly, how to schedule the HARQ re-transmission without FB based on the current RAN1/2 agreement. According to RAN1 agreement as follows:
Agreements:
· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation
And thus the MAC CR was captured as
5>	randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources, where the minimum time gap comprises:
-	a time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by MinTimeGapPSFCH and periodPSFCHresource for the pool of resources; and
-	a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.
NOTE:	How to determine the time required for PSFCH reception and processing plus sidelink retransmission preparation is left to UE implementation.
For the mixing mode,
Alt-1: According to the MAC agreement, it seems as long as the resource pool is configured with PSFCH resources, one can only achieve the following shape for the mixing mode, i.e., Z-gap has to be secured regardless of HARQ FB enabling/disabling. 
[image: ]
[bookmark: _GoBack]Alt-2: According to RAN1 agreement, if the previous transmission is with HARQ FB, then the next one has to satisfy the Z interval. In that case, the following transmission scheduling is allowed, i.e., the transmission without FB can happen before transmission with FB but requiring no Z-gap.
[image: ]
Alt-3: If see Alt-1/2 as different solutions to balance between resource efficiency and latency, as a further step on top of Alt-2, one can further allow denser transmission, to achieve even lower latency by higher resource cost, where the Z gap is only needed between HARQ transmissions with FB.
[image: ]
By comparing the 3 alternatives:
	
	Pros
	Cons

	Alt-1
	No change to the MAC running CR
	No motivation to support the mixing mode

	Alt-2
	Allow one more method to balance between latency and resource efficiency
	MAC running CR has to be corrected to reflect the current RAN1 agreement

	Alt-3
	Allow even more flexibility to balance between latency and resource efficiency
	It is doubtable whether the current RAN1 agreement needs to be reverted for this, and thus need further coordination with RAN1 (e.g., via LS)



So RAN2 needs to decide on this aspect before concluding on the support of mixing mode.
1. [bookmark: _Toc41035088]RAN2 discuss how to secure Z-gap in mixing mode, before concluding on the support of the mixing mode.

Conclusion
And thus we propose:
Proposal 1	Clarify that the condition for prioritization between UL and LTE-SL (or NR-SL) does not apply to the collision of UL and both LTE-SL and NR-SL.
Proposal 2	For MAC CE which priority is always higher than UL MAC SDU, its priority is always higher than SL TX regardless of priority of SL TX
Proposal 3	For MAC CE which priority is always lower than UL MAC SDU, prioritization against SL will follow LTE rule
Proposal 4	The eventually prioritization between UL MAC PDU and SL MAC PDU shall follow the MAC CE or LCH with highest priority within MAC PDU respectively
Proposal 5	RAN2 discuss how to map the SLRB HARQ-FB attributive to the mixing HARQ re-transmission mode, before concluding on the support of the mixing mode.
Proposal 6	RAN2 discuss how to secure Z-gap in mixing mode, before concluding on the support of the mixing mode.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] RP-191723, Revised WID on 5G V2X with NR sidelink.


Annex I
	　
	SL BSR
	SL  SR
	SL type2 CG confirmation
	SL data
	SL MAC CE (CSI report)
	UL MAC SDU(DRB&SRB)
	UL BSR
	UL other MAC CE
	UL SR

	SL BSR
	N/A
	　
	　
	　
	　
	　
	　
	　
	　

	SL SR
	N/A
	N/A
	　
	　
	　
	　
	　
	　
	　

	SL type2 CG confirmation
	fixed order
	N/A
	N/A
	　
	　
	　
	　
	　
	　

	SL data
	LTE rule?
	based on LCH priority
	LTE rule?
	N/A
	　
	　
	　
	　
	　

	SL MAC CE (CSI report)
	LTE rule?
	based on LCH priority
	LTE rule?
	fixed order
	N/A
	　
	　
	　
	　

	UL MAC SDU(DRB&SRB)
	SL BSR is prioritized
	N/A
	fixed order
	NR rule
	NR rule
	N/A
	　
	　
	　

	UL BSR
	flexible order
	N/A
	fixed order
	LTE rule?
	LTE rule?
	Fixed order
	N/A
	　
	　

	UL other MAC CE
	fixed order
	N/A
	fixed order
	LTE rule?
	LTE rule?
	Fixed order
	fixed order
	N/A
	　

	UL SR
	N/A
	N/A
	N/A
	NR rule
	NR rule
	N/A
	N/A
	N/A
	N/A



Table 4
Note:
NR rule: New prioritization rule introduced for UL data and SL data comparison as well as other cases
LTE rule: legacy prioritization rule defined in LTE specifications
Fixed order: the priority order is fixed in MAC specification of NR MAC specification

Annex II: TP on 38.321
[bookmark: _Toc37296196]5.4.2.2	HARQ process
Each HARQ process is associated with a HARQ buffer.
New transmissions are performed on the resource and with the MCS indicated on PDCCH or indicated in the Random Access Response (i.e. MAC RAR or fallbackRAR), or signalled in RRC or determined as specified in clause 5.1.2a for MSGA payload. Retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH, or on the same resource and with the same MCS as was used for last made transmission attempt within a bundle, or on stored configured uplink grant resources and stored MCS when cg-RetransmissionTimer is configured. Retransmissions with the same HARQ process may be performed on any configured grant configuration if the configured grant configurations have the same TBS.
When cg-RetransmissionTimer is configured and the HARQ entity obtains a MAC PDU to transmit, the corresponding HARQ process is considered to be pending. A pending HARQ process is pending until a transmission is performed on that HARQ process or until the HARQ process is flushed.
If the HARQ entity requests a new transmission for a TB, the HARQ process shall:
1>	store the MAC PDU in the associated HARQ buffer;
1>	store the uplink grant received from the HARQ entity;
1>	generate a transmission as described below.
If the HARQ entity requests a retransmission for a TB, the HARQ process shall:
1>	store the uplink grant received from the HARQ entity;
1>	generate a transmission as described below.
To generate a transmission for a TB, the HARQ process shall:
1>	if the MAC PDU was obtained from the Msg3 buffer; or
1>	if the MAC PDU was obtained from the MSGA buffer; or
1>	if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer or the MSGA buffer:
2>	if there are neither transmission of NR sidelink communication nor transmission of V2X sidelink communication at the time of the transmission; or
2>	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and neither the transmission of NR sidelink communication is prioritized as described in clause 5.22.1.3.1 nor the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22]; or
2>	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured; or
2>	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with both the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1 and the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or
2>	if there is onlya configured grant(s) for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either none of the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22] or the MAC entity is able to perform this UL transmission simultaneously with the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or
2>	if there is only a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and if the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1, or the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured, or there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1:
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