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Introduction
In RAN2#97 meeting, the following agreements were reached on LCP:
	· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Logical channel can be configured to use to one or more TTI duration(s).  
· The mapping of LCH to TTI duration(s) is configured by RRC 
· Legacy LCP applies among considered logical channels for RBs.  FFS how MAC CEs will be handled. 


But there are still some open issues for LCP, listed below:
1) Whether the priority is TTI-length specific or UE-specific?
2) Which TTI length should be used for each MAC CE?
3) If one RB/MAC CE can  both sTTI and legacy TTI and there are both UL grants, which UL grant should be proceeded first？
In this contribution, we will discuss the above three open issues in detail and based on the analysis, our preferences are given.
Discussion
TTI-length specific priority or UE-specific priority
There are two options to configure the priority used in LCP:
· Option 1: The priority is TTI-length specific;
· Option 2: The priority is UE-specific.
In legacy LTE system, the priority is defined based on the following Table-1 [1]: 
Table-1 Standardized QCI characteristics
	QCI
	Resource Type
	Priority
	Packet Delay Budget 
	Packet Error Loss
Rate 
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	5
(NOTE 3)
	
	1
	100 ms
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	

300 ms
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)



According to the above table, it is obvious that in legacy LTE, the priority is not only according to the latency requirement. Some delay-sensitive traffic (e.g., interactive gaming) may have less priority than the non-delay-sensitive traffic (e.g., buffered streaming).
Observation 1: In legacy LTE, the priority of one DRB is not only relevant to latency.
During the sTTI study item, it is obvious that the main use case for short TTI grants is during the TCP ramp up procedure. TCP ACK is on the same LCH with other data. It means any DRB may be configured to use sTTI if the network wants to accelerate the TCP ramp up procedure for this DRB.
Observation 2: In sTTI, any DRB may be configured to use sTTI if the network wants to accelerate the TCP ramp up procedure for this DRB.
Based on observation 1 and observation 2, there is no motivation to introduce TTI-length specific priority. Option 2 is more attractive since it is compatible with the legacy LTE.
Proposal 1: The priority used in LCP should be UE-specific. 

TTI length for MAC CE
In legacy LTE, there are six kinds of MAC CE which uses UL-SCH:
· BSR MAC CE
· Sidelink BSR MAC CE 
· C-RNTI MAC CE
· Data Volume and PHR MAC CE(DPR)
· Dual  connectivity PHR MAC CE
· PHR MAC CE
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]SPS confirmation MAC CE
For BSR MAC CE/Sidelink BSR MAC CE, the aim of this kind of MAC CE is to let the network acquire the UE’s buffer state. Hence once the BSR is triggered, it should be transmitted using the UL grant with smaller latency.
Proposal 2:  For BSR MAC CE and sidelink BSR MAC CE, UL grant with smaller latency should be used.

For C-RNTI MAC CE and DPR, they are transmitted in RACH procedure. Considering RACH procedure will only use 1ms TTI, hence they should be transmitted in UL grant with legacy TTI length.
Proposal 3:  For C-RNTI MAC CE and DPR, UL grant with 1ms TTI length will be used.

For PHR MAC CE and dual connectivity PHR MAC CE, how to report it should be discussed once there is agreement on RAN1 how to calculate the PH in case of dynamic TTI.
Proposal 4:  Send LS to RAN1 to check how to calculate and report the PH with the introduction of sTTI.

For SPS confirmation MAC CE, it usage is to confirm the SPS activation/deactivation once skipUplinkTxSPS is configured for the MAC entity. Currently there is no conclusion whether there is parallel SPS with the introduce of sTTI. If there is only one set of SPS, this MAC CE can be transmitted on any UL grant no matter which TTI length is used. But if there is parallel SPS, it should be transmitted on the UL grant with the same TTI length as its corresponding SPS configuration or transmitted on any TTI length with SPS configuration indication in the SPS configuration MAC CE.
Proposal 5: The UL grant used for SPS confirmation MAC CE depends on whether parallel SPS is supported or not:
·  If it is not supported, it can be transmitted on any UL grant no matter which TTI length is used.
· If it is supported, it can only be transmitted on the UL grant with the same TTI length as the SPS configuration or transmitted on any TTI length with SPS configuration indication in the SPS confirmation MAC CE.

UL grant processing priority for RBs/MAC CE which can use both sTTI and legacy TTI
For UE cannot support PUSCH and sPUSCH transmission simultaneously, if there are UL grants on both legacy TTI and sTTI, it is obvious that the UE will only choose one UL grant based on RAN1’s rule.
But for UE supporting PUSCH and sPUSCH transmission simultaneously, if there are UL grants on both legacy TTI and sTTI, it should be discussed the UL grants processing priority for those RBs/MAC CE which can use both two UL grants. There are two options to determine the UL grant processing priority for RBs/MAC CE which can use UL grants on both sTTI and legacy TTI.
· Option 1: define UL grant processing priority either through signaling or in spec;
· Option 2: leave it to UE implementation
If RB/MAC CE can use both sTTI and legacy TTI，the main difference of using UL grant with different TTI length is that the latency will be different. But since it is allowed to use either of the TTI length, it means the latency caused by 1ms TTI length is also acceptable for this kind of traffic or MAC CE. Hence it had better left the UL grant chosen to UE implementation. 
Proposal 6: For RBs/MAC CE which can use both UL grant on sTTI and legacy TTI, if these two UL grants appears simultaneously, which one should be used first depends on UE implementation.
Conclusion
Based on the analysis in section 2, it is proposed:
Proposal 1: The priority used in LCP should be UE-specific. 
Proposal 2:  For BSR MAC CE and sidelink BSR MAC CE, UL grant with smaller latency should be used.
Proposal 3:  For C-RNTI MAC CE and DPR, UL grant with 1ms TTI length will be used.
Proposal 4:  Send LS to RAN1 to check how to calculate and report the PH with the introduction of sTTI.
Proposal 5: The UL grant used for SPS confirmation MAC CE depends on whether parallel SPS is supported or not:
·  If it is not supported, it can be transmitted on any UL grant no matter which TTI length is used.
· If it is supported, it can only be transmitted on the UL grant with the same TTI length as the SPS configuration or transmitted on any TTI length with SPS configuration indication in the SPS confirmation MAC CE.
Proposal 6: For RBs/MAC CE which can use both UL grant on sTTI and legacy TTI, if these two UL grants appears simultaneously, which one should be used first depends on UE implementation.
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