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1 Introduction

This contribution discusses a remaining clarification on how to determine priority of an uplink grant in LCH based prioritization. This issue has been discussed in RAN2#111-e but not concluded yet, as follows: 
	R2-2008058
Priority of Uplink Grant
Samsung

Online late CB:
-
LG think the current TS is clear, and no majority support. Can be done next meeting. Huawei also think this text is clear, and is used in LTE. 

-
Samsung think the main unclarity in the current text is about “is multiplexed” and “can be multiplexed”. Samsung think the TP itself can be simplified. 

-
Chair think that we can indeed do clarifications now, but we can also wait (but not too long). 

· Not agreed (for now), clarification can still be considered at next meeting. 


2 Discussion
In LCH based prioritization, whether to prioritize an uplink grant is determined by priority of the uplink grant. The current MAC specification [2] defines the priority derivation rule as follows:
	For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed or can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than either the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU or the priority of the logical channel triggering an SR.


However, the current text is not entirely clear on when “are multiplexed” is applied and when “can be multiplexed” is applied. 
Observation 1. It is not clear when “are multiplexed” is used and when “can be multiplexed” is used.

This issue was discussed in RAN2#111-e meeting but not concluded. One common understanding was that the priority should be determined by the data to be transmitted [3]. In particular, “are multiplexed” is used when a MAC PDU to transmit is stored in the HARQ buffer and “can be multiplexed” is used when a MAC PDU to transmit is not stored in the HARQ buffer. Especially, “can be multiplexed” was added to avoid performing logical channel prioritization (LCP) in clause 5.4.3.1 to obtain the MAC PDU for the grant which may be de-prioritized and skipped. A potential misunderstanding is “are multiplexed” is used for the case that the corresponding MAC PDU is not stored. Then, unnecessary LCP may be performed and should be an unnecessary processing at the UE side. However, in the current text above, this condition was not specified at all. 
More specifically, if the grant is for a new transmission on a HARQ process (e.g., NDI toggled) and there is data in the HARQ buffer (from the previous grant for the same HARQ process ID), the intention in RAN2 is to consider new data that CAN be multiplexed. On the other hand, as there is data in the HARQ buffer associated with this grant, one mis-interpretation can be that the grant priority is determined by the OLD data in the buffer.  This is illustrated in the below figure. 

[image: image1]
The direct interpretation of the current text is that choice among “are multiplexed” or “can be multiplexed” is up to UE implementation. That’s not aligned with RAN2’s common understanding.
Observation 2. “are multiplexed” is used when a MAC PDU to transmit is stored and “can be multiplexed” is used when a MAC PDU to transmit is not stored in the HARQ buffer. However, this condition was not specified in the current MAC specification.
Observation 3. The direct interpretation of the current text is that choice among “are multiplexed” or “can be multiplexed” is up to UE implementation. That is not the intended behavior.
In RAN2#111-e, Samsung proposed to specify exact conditions when to use “are multiplexed” and “can be multiplexed”, following to HARQ operation in 5.4.2.1 [4]. However, there was a concern from some companies that the condition seems too complicated and simple clarification is preferred. Hence, we would like to propose simple clarification to separate the conditions, as follows:
	For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels that are multiplexed  (i.e., the MAC PDU to transmit is already stored in the HARQ buffer of the uplink grant) or among priorities of the logical channels with data available that can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2 (i.e., the MAC PDU to transmit is not stored in the HARQ buffer of the uplink grant). The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than either the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU or the priority of the logical channel triggering an SR.


Proposal 1. Clarify and confirm:
· If the MAC PDU to transmit is stored in the HARQ buffer, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed in the MAC PDU.

· If the MAC PDU to transmit is NOT stored in the HARQ buffer, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that can be multiplexed in the MAC PDU.

Proposal 2. Adopt the TP in Section 4.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Clarify and confirm:

· If the MAC PDU to transmit is stored in the HARQ buffer, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed in the MAC PDU.

· If the MAC PDU to transmit is NOT stored in the HARQ buffer, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that can be multiplexed in the MAC PDU.

Proposal 2. Adopt the TP in Section 4.
4 TP for 38.321
5.4.1
UL Grant reception

…
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels that are multiplexed  (i.e., the MAC PDU to transmit is already stored in the HARQ buffer of the uplink grant) or among priorities of the logical channels with data available that can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2 (i.e., the MAC PDU to transmit is not stored in the HARQ buffer of the uplink grant). The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than either the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU or the priority of the logical channel triggering an SR.
…
5 References
[1] R2-111e Chair Notes 

[2] TS 38.321 NR MAC specification, v16.2.1

[3] R2-2008597, Report of Offline 044: Intra UE Prioritization, Apple Inc.
[4] R2-2008058, Priority of Uplink Grant, Samsung
[image: image2.png]Data to
transmit

Blue data
multiplexed on
the grant

/

Data to
transmit

UE should
considerthe
yellow data
thatcan be
multiplexed
instead of the
blue data
which is

multplexed on
the grant

grant for harq
proclD=1

grant for harqg proc ID
=1 with NDI toggled

time



