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1. Introduction
In RAN2#96 meeting, the following agreements were reached on LCP:
	· FFS if LCP procedures need to be changed and if multiplexing restrictions will be needed.  Wait for RAN1 to progress

· FFS if some logical channel should be given priority to use the sTTI and the mechanisms to achieve this


In this contribution, we will further discuss the LCP procedure from the following aspects:
1) Whether delay-sensitive traffic should have high priority in sTTI;
2) With the introduction of sTTI, how to perform LCP.
2. Discussion
2.1. Whether delay-sensitive traffic should have high priority in sTTI?
Before discussing whether delay-sensitive traffic should have high priority in sTTI, we can first study how the priority is defined in legacy LTE system.
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.
The motivation of introducing sTTI is to reduce the latency for some special service with low latency or all services in general. With the introduction of sTTI, UE can see both types of UL grant for PUSCH/sPUSCH. In this case, we need to have a method to transmit some data/services with low latency on the sPUSCH and others on the PUSCH. There are two options:
· Option 1: introduce different priority for sTTI and legacy TTI transmission for one DRB;  
· Option 2: introduce the DRB and sTTI/legacy TTI mapping. 
For Option 1, it is not aligned with current priority definition. Currently the priority of one RB is given according to the QCI table, which is RB-specific, irrespective of the TTI granularity of L1 transmission. Hence if Option 1 is used, how to obtain the two different priorities based on the QCI table and latency requirement should be further discussed. 
For Option 2, the legacy priority definition can be reused. Based on the legacy per DRB/service priority configuration, the network can use the mapping configuration to control the low-latency service/DRB to enjoy the sPUSCH transmission. 
Compared with Option 1, Option 2 is more directly and simple, it is more attractive.
Proposal 1: The priority should be RB-specific which is common for both PUSCH and sPUSCH transmission. 
Proposal 2: Network should be able to configure the mapping between RB and sPUSCH/PUSCH transmission. 
2.2. How to perform the LCP with sTTI introduction?
Before discussing how to perform the LCP procedure, it should first clarify on whether the UE can support PUSCH and sPUSCH transmission simultaneously.
Following is the RAN1 agreement made in last meeting:
	· The DL sTTI length of a UE is configured by RRC signaling.

· For a given UE, the same DL sTTI length is configured for the serving cells within the same PUCCH group for which sTTI operation is configured

· FFS on across two PUCCH groups

	· If the UE is indicating the capability of decoding PDSCH and sPDSCH assigned with C-RNTI/SPS C-RNTI in the same subframe for a given carrier

· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the PDSCH in addition to sPDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

· No special consideration is specified for overlapping of sPDSCH and PDSCH

· Otherwise
· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the sPDSCH and is not required to decode PDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH


RAN1 agreements are for DL transmission. From network side, it is allowed that there are two DL transmissions in one cell at the same subframe, one is with legacy TTI and the other is sTTI;  from UE side, in this case UE is required to processing sPDSCH and whether it can process PDSCH simultaneously is dependent on UE capability. For UL transmission, there were some discussion in RAN1 about the PUSCH/sPUSCH simultaneous transmission and scheduling, but there is no final agreement. According to RAN1 discussion, it is also possible for UE to have two UL grants for PUSCH/sPUSCH transmission in the same subframe. So the impact on LCP procedure would be based on the following working assumptions, which should be also checked with RAN1. 
· UE can have two UL grant for PUSCH/sPUSCH transmission in the same subframe;
· At the same subframe, UE is required to perform sPUSCH transmission, whether perform PUSCH transmission is dependent on UE capability.
Proposal 3: Send LS to RAN1 to confirm the two working assumptions on UL transmission:
· UE can have two UL grants for PUSCH/sPUSCH transmission in the same subframe;
· At the same subframe, UE is required to perform sPUSCH transmission, whether perform PUSCH transmission is dependent on UE capability.
The impact on LCP procedure is provided as below for two type UEs: one is support simultaneous PUSCH/sPUSCH transmission, the other is not. 
a) LCP procedure for the UE without PUSCH/sPUSCH simultaneous transmission capability
For the UE without PUSCH/sPUSCH simultaneous transmission capability:
· If there is only one UL grant, it should choose the DRBs which can be transmitted on this UL grant first, and then perform the legacy LTE LCP procedure on this UL grant. It is shown in Figure-1(a).
· If there are two UL grants for the transmission in the same subframe, it should first choose one UL grant on PUSCH and sPUSCH which is based on RAN1’s decision, then choose the DRBs which can be transmitted on this UL grant, and then perform the legacy LTE LCP procedure on this UL grant. It is shown in Figure-1(b). 
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                     Figure -1 LCP for UE not support PUSCH and sPUSCH simultaneously
b) LCP procedure for the UE with PUSCH/sPUSCH simultaneous transmission capability
As proposed in Proposal 1, the same priority should be applied for both sTTI and TTI. If UE can support both PUSCH and sPUSCH, in order to reduce the user plane latency, it can first process the UL grant on sTTI based on LTE LCP, and then handle the second UL grant on legacy TTI. As shown in the Figure-2.
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                          Figure -2 LCP for UE can support PUSCH and sPUSCH simultaneously
Proposal 4: In LCP procedure, for one type of UL grant, i.e. PUSCH/sPUSCH, only the DRBs which are configured on this TTI length can be taken into account.
Proposal 5: For UE without PUSCH and sPUSCH simultaneous transmission capability, its LCP procedure is similar as LTE. In case of two UL grants indicating PUSCH/sPUSCH transmission in the same subframe, which UL grant should be applied is up to RAN1 discussion. 
Proposal 6: For UE with PUSCH and sPUSCH simultaneous transmission capability, in case of two UL grants indicating PUSCH/sPUSCH transmission in the same subframe, it can first perform LCP on sTTI, and then perform LCP procedure on legacy TTI. The LCP procedure on each TTI length is same as the LCP in legacy LTE.
3. Conclusion

Based on the analysis in section 2, it is proposed:
Proposal 1: The priority should be RB-specific which is common for both PUSCH and sPUSCH transmission. 
Proposal 2: Network should be able to configure the mapping between RB and sPUSCH/PUSCH transmission. 
Proposal 3: Send LS to RAN1 to confirm the two working assumptions on UL transmission:
· UE can have two UL grants for PUSCH/sPUSCH transmission in the same subframe;
· At the same subframe, UE is required to perform sPUSCH transmission, whether perform PUSCH transmission is dependent on UE capability.
Proposal 4: In LCP procedure, for one type of UL grant, i.e. PUSCH/sPUSCH, only the DRBs which are configured on this TTI length can be taken into account.
Proposal 5: For UE without PUSCH and sPUSCH simultaneous transmission capability, its LCP procedure is similar as LTE. In case of two UL grants indicating PUSCH/sPUSCH transmission in the same subframe, which UL grant should be applied is up to RAN1 discussion. 
Proposal 6: For UE with PUSCH and sPUSCH simultaneous transmission capability, in case of two UL grants indicating PUSCH/sPUSCH transmission in the same subframe, it can first perform LCP on sTTI, and then perform LCP procedure on legacy TTI. The LCP procedure on each TTI length is same as the LCP in legacy LTE.
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