3GPP TSG RAN WG1 Meeting #88bis     


           
            R1-1706144
Spokane, USA 3rd - 7th April 2017
______________________________________________________________________Agenda item: 7.2.3.3
Source: LG Electronics
Title: Discussion on short TTI in PC5 operation
Document for: Discussion and decision
1. Introduction
In RAN#75 meeting, new WID on 3GPP V2X Phase 2 [1] was approved, and the detailed objectives are as follows:

	· Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

· Carrier aggregation (up to 8 PC5 carriers);

· 64QAM;

· Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;

· Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

· Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs, and specify this PC5 functionality if justified. [RAN1, RAN2, RAN4]

· Study the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. [RAN1, RAN2] 

· A following decision for normative work is up to consensus at RAN.


In this contribution, we provide our view on Short TTI in PC5 operation. 
2. Discussion
Firstly, it needs to clarify what kind of gains can be taken when Short TTI is adopted in PC5 operation. At least, considering that the maximum tolerable latency (i.e., T2 in [2]) is currently determined by higher layer with the time granularity of “1ms”, it could be hard to achieve the latency reduction in case of PC5 operation with Short TTI. In this sense, it needs to investigate potential gain (of Short TTI based PC5 operation) other than latency aspect. For example, it can be the packet reception ratio (PRR) gain since the increment of (time domain) resource candidate number may be able to mitigate the half duplex problem.   

Observation 1: In case of PC5 operation with Short TTI, it could be hard to achieve the latency reduction, considering that the maximum tolerable latency (i.e., T2 in [2]) is currently determined by higher layer with the time granularity of “1ms”.
Observation 2: Based on Observation 1, it needs to investigate potential gain (of Short TTI based PC5 operation) other than latency aspect, e.g., PRR gain by mitigating half duplex problem.

Regarding the case where the same SA format (i.e., 1ms) is used for Short TTI based PC5 operation (e.g., associated data length < 1ms), at this moment, we think that there is no strong reason to support it technically, considering it is not meaningful for Rel-14 UE to decode Rel-15 UE’s SA format since the legacy DM-RS can’t be fully used in the (associated) data region. 
Observation 3: It could deprioritize the case of using the same SA format (i.e., 1ms) for Short TTI based PC5 operation, considering it is not meaningful for Rel-14 UE to decode Rel-15 UE’s SA format since the legacy DM-RS can’t be fully used in the (associated) data region.
When it considers Short TTI based PC5 operation without using the existing SA format, at least, the following design aspects (or consideration points) should be discussed. 
· Candidates of Shot TTI length for SA and/or data (including which combination of Short TTI length between SA and data needs to be supported) 

· DM-RS pattern for Shot TTI 

· Method to handle AGC and TX/RX switching gap 
· SA format for Short TTI

· Impact on Rel-14 UE (e.g., sensing) in the same resource pool 

Especially, for determining Short TTI length, it needs to consider the overhead of AGC and TX/RX switching gap. To be specific, such overhead portion will be larger as the TTI length becomes shorter. In addition, it is preferable to reuse (or keep) the Rel-14 assumption for this overhead when designing Short TTI in PC5 operation. We think that if it can reduce the existing overhead of AGC (for Rel-14) and/or properly cancel the inter-frequency interference caused especially when the transmission of half symbol (via Short TTI) is FDMed with that of one symbol (via legacy TTI) among different UEs, the Short TTI structure in Fig. 1-(a) can be one possible solution to address this issue. Here, it is assumed that Short TTI length is “7” symbols, and comb-type DM-RS pattern is allocated in the first and last symbols. For example, at least with this approach, the remaining half symbol (in the last symbol) except TX/RX switching gap (e.g., 20μs) can be still used for DM-RS. However, if such existing overhead of AGC (for Rel-14) reduction and/or the inter-frequency interference cancellation is not supported, it can consider the Short TTI structure in Fig. 1-(b) as another alternative. In summary, the following proposals in Fig. 1 can be studied to check the feasibility and gain of PC5 operation with Short TTI. Furthermore, considering there is not sufficient time until the RAN1 provides observations and recommendations to RAN (i.e., by RAN#77), if the system level evaluation is necessary, it is also preferred to reuse the existing simulation parameters and performance metrics. 
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Proposal 1: Study the proposed Short TTI structure in Section 2 in order to check the feasibility and gain of PC5 operation with Short TTI.
Proposal 2: Short TTI options for further study shall assume the overhead of AGC and TX/RX switching gap of Rel-14 design.
Proposal 3: Considering there is not sufficient time until the RAN1 provides observations and recommendations to RAN (i.e., by RAN#77), if the system level evaluation is necessary, it is preferred to reuse the existing (Rel-14) simulation parameters and performance metrics.

3. Conclusion
In this contribution, it was discussed on Short TTI in PC5 operation. Our view can be summarized as follows:
Observation 1: In case of PC5 operation with Short TTI, it could be hard to achieve the latency reduction, considering that the maximum tolerable latency (i.e., T2 in [2]) is currently determined by higher layer with the time granularity of “1ms”.

Observation 2: Based on Observation 1, it needs to investigate potential gain (of Short TTI based PC5 operation) other than latency aspect, e.g., PRR gain by mitigating half duplex problem.

Observation 3: It could deprioritize the case of using the same SA format (i.e., 1ms) for Short TTI based PC5 operation, considering it is not meaningful for Rel-14 UE to decode Rel-15 UE’s SA format since the legacy DM-RS can’t be fully used in the (associated) data region.
Proposal 1: Study the proposed Short TTI structure in Section 2 in order to check the feasibility and gain of PC5 operation with Short TTI.
Proposal 2: Short TTI options for further study shall assume the overhead of AGC and TX/RX switching gap of Rel-14 design.

Proposal 3: Considering there is not sufficient time until the RAN1 provides observations and recommendations to RAN (i.e., by RAN#77), if the system level evaluation is necessary, it is preferred to reuse the existing (Rel-14) simulation parameters and performance metrics.
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