3GPP TSG-RAN WG2 Meeting #98







R2-1705003
Hangzhou, China, 15th - 19th April 2017

Agenda item:
9.2.2
Source: 
Huawei, HiSilicon
Title: 
LCP procedure for sTTI
Document for:
Discussion and decision
1
Introduction
In RAN2#97bis meeting, the following agreements were achieved [1]:
	Agreements:

-    A logical channel can be configured with the type of TTI(s) it is allowed to use (e.g. either with legacy TTI, short TTI, or all).  The exact signalling is FFS.

-    LCP is performed only for logical channels configured to use the corresponding TTI type

-    When the UE has grants on both TTIs, it is up to UE implementation in which order the grants are processed for logical channel multiplexing (if allowed by RAN1)

-    When the UE has grants on both TTIs, it is up to UE implementation to decide in which MAC PDU a MAC control element is included (if allowed by RAN1)




According to the agreements, the priority of the grants is handled by the UE for logical channel as well as MAC CE. However, that the TTI priority is per UE configured or per logical channel configured as well as the Bj issue has not reached conclusion yet. In this paper, these issues are discussed.
2
Discussion
2.1
Logical Channel Priority Handling
In the previous specification, the logical channel priority is handled by UE. When the UE receives the grant, all the logical channels with Bj > 0 are allocated resources in a decreasing priority order. However, when sTTI is used, the logical channel priority can be assigned per UE like legacy LTE, or handled for per TTI duration. These two options are discussed below.
Option 1: Logical channel specific priority
In this option, the priorities of all the logical channels are controlled by one absolute priority. In step 1, all the logical channel with Bj > 0 are allocated resource in a strict decreasing priority order. And the amount of allocated resource is limited by Bucket Size Duration. In When the UE receives the grant, the same LCP procedure is performed which is easy to implement. And no other impact on the specification is introduced.
Observation 1: Logical channel specific priority is simple without introduce of extra specification work. 
Option 2: TTI type specific priority
In this option, the logical channel priority is TTI duration specific configured. The logical channel priority is different for different TTI durations. For example, for legacy TTI duration, the logical channel for MBB has higher priority than that of URLLC. Since, it is believed that legacy TTI duration does not satisfy the URLLC’s requirements. And for sTTI duration, the priority logical channel for URLLC is higher, because URLLC has very strict latency requirements. 
However, if the legacy TTI does not satisfy the requirements for URLLC, it is better not use legacy or 7OS for URLLC rather than that longer TTI is applied with lower priority for URLLC. Because, there will chances that the URLLC can be multiplexed into the longer TTI grant. It does not bring so much gain compared with its complexity.
Observation 2: TTI type specific priority is complex without obvious gain and typical use case.

Therefore, it is recommended that:

Proposal 1: Logical channel specific priority is used for logical channel priority handling.
2.2
LCP
It current specification, the MAC entity maintains a variable Bj for each logical channel j. Bj will be incremented by the product PBR × TTI duration for each TTI. PBR (Prioritized Bit Rate) is configured by RRC. And its value is in kilobytes/second. 
When the TTI duration is shortened into 2OS or 7OS, how to apply the Bj increment procedure should be studied. In the Figure 2.2-1, it shows the different procedure for sTTI and legacy TTI as one example, where sTTI is assumed to be 2OS. If legacy TTI duration is applied, the Bj can be incremented only at the subframe boundary. While for sTTI, the Bj can be increased at the sTTI boundary. Therefore, it gives more scheduling chances which are indicated with red circle in Figure 2.2-1.
It can fasten the uplink transmission, especially for the TCP slow start procedure, where the TCP ACK can be transferred to the network more quickly. 
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Figure 2.2-1 Bj increment for different TTI durations (2OS and 1ms)
Observation 3: can provide more scheduling chances and speed up the TCP ACK transfer.
Proposal 2: it is proposed to increment the Bj in the granularity of sTTI.
Moreover, the TTI duration used in Bj increment can based on the shortest TTI duration in the uplink TTI configuration. The shortest TTI duration can be deduced from the TTI combination or the TTI duration configuration for logical channel. For example, the UE may be configured to use TTI combination {2, 7}. And the TTI duration configuration for logical channel 1 is 7OS and 1ms. It can be seen that the shortest TTI duration for the UE is 7OS. Hence, Bj for the UE is increased by PRB × 7OS. Since LCP procedure is performed for the uplink, it is reasonable to use the shortest TTI duration in the uplink TTI duration configuration.
Therefore, it is proposed:

Proposal 3: the shortest TTI duration in the uplink TTI duration configuration can be used as the granularity for Bj increment.
3
Conclusions

In this document, we provide some considerations on the multiplexing and LCP of different TTI lengths, and we have the following observations and proposals:
Observation 1: Logical channel specific priority is simple without introduce of extra specification work. 

Observation 2: TTI type specific priority is complex without obvious gain and typical use case.

Proposal 1: Logical channel specific priority is used for logical channel priority handling.
Observation 3: The Bj incremented in the granularity of sTTI can provide more scheduling chances and speed up the TCP ACK transfer.
Proposal 2: it is proposed to increment the Bj in the granularity of sTTI.
Proposal 3: the shortest TTI duration in the uplink TTI duration configuration can be used as the granularity for Bj increment.
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