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1. Introduction
In the last RAN2 meeting, the following email discussion to make agreeable MAC CR is assigned. 
	[103#40][LTE/V2X] MAC CRs (LG)

      Discuss MAC CRs (R2-1812860, R2-1811991, R2-1812360, and R2-1811092) and make single agreeable MAC CR (R2-1813197, LG, long email discussion until next RAN2).

      Intended outcome: Agreeable CR submitted to next meeting

                          Deadline:  Thursday 2018-09-20


This email discussion includes the UL-SL prioritization issue raised by the following discussion paper.

	R2-1811092   UL-SL prioritization in eV2x     OPPO    discussion           Rel-15    LTE_eV2X-Core
·  Will be included into the MAC CR email discussion (R2-1813197).


However, during the email discussion, there is no majority view on this issue so the conclusion is not made. Based on what we have discussed in email discussion, this discussion paper summarizes what we agreed and introduces alternatives for deciding the way-forward for the UL-SL prioritization. 

2. Discussion
In subclause 5.14.1.2.2 of [1], the conditions are specified for the transmission of V2X sidelink communication is prioritized over uplink transmission:
	The transmission of V2X sidelink communication is prioritized over uplink transmission if the following conditions are met:

-
if the MAC entity is not able to perform uplink transmissions and transmissions of V2X sidelink communication simultaneously at the time of the transmission; and

-
if uplink transmission is not prioritized by upper layer according to [15]; and

-
if the value of the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization if thresSL-TxPrioritization is configured.


During the email discussion, the following scenario is discussed:
	<Scenario assumption>
A. two sidelink (SL) transmissions: x and y
B. one uplink (UL) transmission: z

C. (x,y,z) cannot be transmitted simultaneously 
· (y, z) can be transmitted while (x, z) cannot
D. y satisfies the following condition while x doesn’t 
· if the value of the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization if thresSL-TxPrioritization is configured.
E. uplink transmission is not prioritized by upper layer according to [15];


In this scenario, according to C), y and x satisfies the first condition for the transmission of V2X sidelink communication is prioritized over uplink transmission:
· if the MAC entity is not able to perform uplink transmissions and transmissions of V2X sidelink communication simultaneously at the time of the transmission;
Then, according to conditions in subclause 5.14.1.2.2 of [1], ‘y’ is prioritized over uplink transmission while ‘x’ is not because ‘y’ satisfies the last condition regarding to priority of sidelink logical channel but ‘x’ doesn’t. During the email discussion, there was a consensus prioritized SL transmission(s) (e.g. ‘y’ in the scenario above) should be transmitted. 

Observation 1: During the email discussion, it is concluded that SL transmission(s) prioritized over UL transmission should be transmitted.

Then, the question was raised for whether z should be transmitted or not. In subclause 5.4.2.2 of [1], whether or not UL MAC PDU is transmitted is decided based to the following part. In the part, grey highlighted one is related to V2X sidelink transmission. 
	To generate a transmission, the HARQ process shall:

-
if the MAC PDU was obtained from the Msg3 buffer; or

-
if Sidelink Discovery Gaps for Transmission are not configured by upper layers, and 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 in this TTI, and, in case there is a configured grant for transmission of V2X sidelink communication on SL-SCH in this TTI, the transmission of V2X sidelink communication is not prioritized as described in subclause 5.14.1.2.2; or

-
if Sidelink Discovery Gaps for Transmission are configured by upper layers, and 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, and there is no Sidelink Discovery Gap for Transmission in this TTI, and, in case there is a configured grant for transmission of V2X sidelink communication on SL-SCH in this TTI, the transmission of V2X sidelink communication is not prioritized as described in subclause 5.14.1.2.2; or

-
if Sidelink Discovery Gaps for Transmission are configured by upper layers, and 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, and there is a Sidelink Discovery Gap for Transmission, and there is no configured grant for transmission on SL-DCH in this TTI, and, in case there is a configured grant for transmission of V2X sidelink communication on SL-SCH in this TTI, the transmission of V2X sidelink communication is not prioritized as described in subclause 5.14.1.2.2:

-
instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;

-
increment CURRENT_IRV by 1 if UL HARQ operation is not autonomous;


Observation 2: There are two alternatives depending on whether UL transmission should be transmitted if there is SL transmission prioritized over UL transmission. 

Depending on the answer for whether z should be transmitted or not, there are two kinds of alternatives. One is ‘z should not be transmitted’ and the other is ‘z should be transmitted’. The following show the operation and advantage of each alternative: 

	
	Operation
	Advantage

	Alt 1: ‘z should not be transmitted’
	UL transmission(s) is dropped if at least one SL transmission is prioritized over UL transmission in this TTI
	Simply to skip the test for UL transmission if SL transmission is prioritized

	Alt 2: ‘z should be transmitted’
	UL transmission(s) is allowed if the UL transmission(s) can be transmitted with all transmissions of V2X sidelink communication prioritized simultaneously in this TTI.
	To increase efficiency of radio resource uses by avoiding unnecessary UL transmission dropping


Observation 3: Each alternative has the following advantage:

· Alt 1: ‘z should not be transmitted’: Simply to skip the test for UL transmission if SL transmission is prioritized.
· Alt 2: ‘z should be transmitted’: To increase efficiency of radio resource uses by avoiding unnecessary UL transmission dropping.
Regarding to alt 1, a concern was raised all UL transmissions will be dropped even if only one SL transmission is prioritized over the UL transmissions. When considering it is most likely many UL transmissions coexists with SL transmission(s) it causes lots of radio resource wastes due to dropping all of the UL transmissions. 
Alt 1 can be implemented in subclause 5.4.2.2 of [1] with following changes

· Some of existing parts related to V2X sidelink transmission are moved to separated sub-bullet as highlighted yellow in below and
· In the existing parts, the prioritization part is replaced with the blue highlighted part to implement alt1
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Regarding to alt2 ‘z should be transmitted’, additional question is raised for which UL transmission will be transmitted if there are more than one UL transmission which the MAC entity is not able to perform simultaneously among the UL transmissions where the MAC entity is able to perform all transmissions of V2X sidelink communication prioritized simultaneously. It can be explained with the following example:
	[Example] 
A. Sidelink ‘y’ is prioritized over UL transmission and there are two UL transmissions such as z1 and z2 in same TTI.
B. Either (y, z1) or (y, z2) can be transmitted simultaneously while (y, z1, z2) cannot.


Then, in this example, the question can be which UL transmission should be performed between z1 and z2. During the email discussion it is concluded it is UL implementation. 
Observation 4: During the email discussion it is concluded 
· it is up to UE implementation which UL transmission(s) the MAC entity selects if there are more than one UL transmission which the MAC entity is not able to perform simultaneously among the UL transmissions where the MAC entity is able to perform all transmissions of V2X sidelink communication prioritized simultaneously.
The following shows how alt2 can be implemented in subclause 5.4.2.2 of [1]. 

· Existing parts related to V2X sidelink transmission are moved to separated sub-bullet as highlighted yellow in below and

· In the existing parts, the prioritization part is replaced with the blue highlighted part to implement alt2
· the NOTE is added to support observation 4
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The corresponding CRs for each alternative are provided in this meeting: [2] and [3] are for alt 1 and alt 2 respectively. 
Proposal: RAN2 choose one of alternatives for UL and SL prioritization. 
3. Conclusion
In this contribution, we discuss UL and SL prioritization and provide proposals and observation as follows:
Observation 1: During the email discussion, it is concluded that SL transmission(s) prioritized over UL transmission should be transmitted.

Observation 2: There are two alternatives depending on whether UL transmission should be transmitted if there is SL transmission prioritized over UL transmission. 

Observation 3: Each alternative has the following advantage:

· Alt 1: ‘z should not be transmitted’: Simply to skip the test for UL transmission if SL transmission is prioritized.
· Alt 2: ‘z should be transmitted’: To increase efficiency of radio resource uses by avoiding unnecessary UL transmission dropping.
Observation 4: During the email discussion it is concluded 

· it is up to UE implementation which UL transmission(s) the MAC entity selects if there are more than one UL transmission which the MAC entity is not able to perform simultaneously among the UL transmissions where the MAC entity is able to perform all transmissions of V2X sidelink communication prioritized simultaneously.
Proposal: RAN2 choose one of alternatives for UL and SL prioritization.
References
[1] 3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA) Medium Access Control (MAC) protocol specification".
[2] R2-1815418, UL and SL prioritization in TS 36.321- alt1.
[3] R2-1815419, UL and SL prioritization in TS 36.321- alt2.
[image: image3.png]



Page 5

