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1. Introduction
In the previous several meetings, D2D physical signal and channel design were discussed. In this contribution, we provide our views on some of the open issues of physical channel aspects.
2. Discussion and analysis
2.1. Inter-subframe frequency hopping
In RAN1#77 meeting, it has been agreed that inter-subframe frequency hopping is supported for D2D data communication, and for discovery and SA transmission if multiple subframe transmission is used [1]. Besides, some candidate hopping patterns for Type 2B discovery have been proposed by some companies during the email discussion after the meeting. Since a hopping scheme could alleviate the in-band-emission interference and half-duplex limitation and the benefits could apply to all of discovery, SA and data, it would save discussion efforts if the same scheme agreed for discovery could be reused for the other two cases. However, we noticed that the hopping for discovery occurs between different discovery periods. On the other hand, the repetition of SA and data may take place within a certain resource unit or RPT of a resource pool. In this way smaller latency would be achieved than discovery message. While D2D discovery is only supported for in-coverage UE, D2D communication needs to support both in-coverage and out-of-coverage UE. This makes the interference environment significantly between the two cases, and possibly SA and data hopping pattern need to support lower signal strength and stronger interference. Therefore, we have the following proposal:
Proposal 1: Inter-subframe hopping for SA and data should be designed independently from discovery, due to the essential difference in terms of the resource pool structure. Furthermore, the resource unit or RPT design could incorporate the hopping principle.
2.2. CP length
Regarding the CP length aspect, we already had an agreement with some open issues that [1] 

•
FFS whether CPs for Mode 1 and Mode 2 may be different for D2D data channel. 

•
FFS whether CPs for Type 1 and Type 2 discovery may be different
Our view is to leave the CP configuration flexibility to the eNB and not mandate that all the channels are assumed to use the same length CP, which are configurable per resource pool through RRC signaling. This is also the  reflected in the email discussion of RRC parameters.
Proposal 2: CPs for Mode 1 and Mode 2 may be different for D2D data channel. Different CP lengths are allowed for different resource pools for both transmission and reception. CPs for Type 1 and Type 2 discovery may be different
2.3. Timing advance information to assist the D2D reception
Although it has been agreed that 6 bits are used to indicate D2D reception timing adjustment in SA, there were still some concerns during the online discussion [2] and email discussion [77-18]. The concerns mainly focus on several aspects as the follow:
· Receiver behavior when trying to detect broadcast packets from multiple transmitting UEs;
· Whether it is suitable to utilize the extended CP length as space interval?

· Can 6 bits provide sufficient range and precision to guarantee the performance?

· Other scheme to assist the TA indication, e.g. via SIB.

Basically, the motivation of using TA for D2D data transmission is to align the signal arriving time at the eNB side to avoid the interference to the UL WAN link. Hence the arriving time at the D2D receiver side is naturally diverse and spread due to the transmitting UE distribution topology and the distance between eNB, the transmitting UEs and the receiving UE. From the receiving UE point of view, it is important to set the starting edge of FFT window to capture as many D2D packets as possible. The assistance from SA or network is to provide some optimization means to make the UE choose a suitable FFT window starting point, which is up to UE implementation anyway. However, the UE is supposed to be capable of decoding SAs successfully before decoding data. Hence there is no fundamental problem to fix in order to make the receiving function work. Considering the current time budget, we would like to suggest a straightforward scheme to do the optimization, which is to employ signaling via SIB.
Proposal 3: TA information to assist the D2D reception could be signaled via SIB.
2.4. Details of T-RPT in SA
Regarding the T-RPT design, we had below agreements from the previous meeting [1]:
Agreement:

· The same time resource pattern of transmission (T-RPT) is used for each MAC PDU on a per-UE basis
Working Assumption:

· FFS whether a transmitting UE uses all the transmission opportunities given by the T-RPT in the SA

· T-RPT in the SA indicates:

· Transmission interval(s) between transmission of multiple MAC PDUs

· Number of transmissions of a given MAC PDU (if more than one value is possible)

· Resources for transmission of each MAC PDU

· T-RPT has no more than 256 values

· Time indices (parameters within T-RPT) are defined only for the sub-frames included in the resource pool for Mode 2 and Mode 1 (if a resource pool is defined) and available sub-frames for TDD carriers

· FFS whether (and if so how) the frequency resource might be jointly signalled with time domain info

· FFS whether the interpretation of the bits is UE-specific or common

At RAN1#78, consider details of the T-RPT.

It is important to make D2D receiver clear about how each MAC PDU or TB is allocated on which transmission opportunities, especially considering potential retransmissions may be employed. 
In our view, the balance between the flexibility and the control signaling overhead in SA need careful consideration. There are more than one possibilities of the usage of all the transmission opportunities (TO) given by the T-RPT in the SA. Firstly, the receiver UE needs to identify how many TBs are allocated in the TOs, and then the number of transmissions for each TB. Further the exact TOs used for each transmission of each TB and even the RVs have to be clear to D2D receiver for carrying out decoding. Certainly 256 values, namely 8 bits is difficult to cover all the possible TO utilization manners. Therefore some limited sets of pre-defined or configured mapping patterns are necessary to help reduce the control overhead. For example, one of some configured or pre-defined combinations which indicate the possible number of MAC PDUs and TO indices for each MAC PDUs could be signaled in SA. Very limited cases would be enough for the Public Safety usage. In this way, one or two bits would be sufficient. Furthermore, since the 5 bits of MCS in SA seems more than enough for D2D broadcast, some of the entries/states may be borrowed to help with the RPT indication. It is noted that some more bits are also needed for frequency domain RPT indication, which demands more controlling bits. Therefore we have the following proposal:
Proposal 4: Some fixed or configurable combinations which indicate the possible number of MAC PDUs and resource indices for each one could be designed to save control overhead. Other schemes to efficiently balance the scheduling flexibility and control overhead could also be considered.
2.5. Power control for communication Mode 1
Open-loop power control has been agreed to apply by D2D communication Mode 1. The agreements are as follow:

Agreements:
· For communication Mode 1, the current PUSCH UL PC is baseline
· Values of P0 and alpha for Mode 1 D2D communication are configured by eNB. 

· P0 and alpha for D2D can be different from P0 and alpha for WAN

· eNB-UE path loss is used, not UE-UE path loss.

· X bits TPC command is conveyed in D2D grant. 
· FFS: X bits (X > 0)
· FFS whether power control parameters are the same between SA and data

· FFS whether accumulate PC or absolute PC
· FFS boosting range is different from cellular
Maximum power transmission is not precluded
Regarding whether power control parameters are the same between SA and data, our view is that they should not be mandated to adopt same settings in the specification.
It was agreed in RAN1#76bis meeting that:

-
The MCS for SA is fixed in the specifications 

-
The modulation used for SA is QPSK
Hence, besides the power boosting, the coverage performance of SA can only potentially be enhanced by the variable number of repetitions, which has not even been agreed to be supported yet. This means that the network side would have very little flexibility to enhance the coverage performance of SA compared with data. In contrast, the scheduling of data could apply various MCS levels and repetitions to achieve desirable performance. However, normally the coverage range and performance reliability of SA should outperform that of Data. Therefore, to allow for differentiated power control parameters applied by SA from data is important to guarantee the data transmission by a more reliable SA.
Proposal 5: Power control parameters should not be mandated to be same between SA and data.
Another aspect that needs to clarify is the understanding of Po in the current agreement, which has also been mentioned in the email discussion of the RRC parameter list.
Po is composed of the sum of a cell-specific component Po_nominalPUSCH and a UE specific component Po_UE_PUSCH. Some further clarification is necessary to avoid confusion to RAN2. UE-specific component should also be clarified.

However, before having sufficient discussion, we should be careful of the possible changes to the current specification. Mode 1 and 2 communication (and Type 1 and 2b discovery as well) may be different. We can agree that Idle_Mode UEs and out-of-coverage UEs could just abandon the UE-specific part, while such operation for Connected_Mode UEs need further justification. The agreement of RAN1#77 meeting should be at least taken into consideration that “For communication Mode 1, the current PUSCH UL PC is baseline”.

Proposal 6: The components of Po need to be clarified to avoid RAN2 confusion.
3. Conclusion
In this contribution, we share our views on miscellaneous points on some open physical channel aspects. Basically, we have the following conclusions to highlight:
Proposal 1: Inter-subframe hopping for SA and data should be designed independently from discovery, due to the essential difference in terms of the resource pool structure. Furthermore, the resource unit or RPT design could incorporate the hopping principle.

Proposal 2: CPs for Mode 1 and Mode 2 may be different for D2D data channel. Different CP lengths are allowed for different resource pools for both transmission and reception. CPs for Type 1 and Type 2 discovery may be different

Proposal 3: TA information to assist the D2D reception could be signaled via SIB.
Proposal 4: Some fixed or configurable combinations which indicate the possible number of MAC PDUs and resource indices for each one could be designed to save control overhead. Other schemes to efficiently balance the scheduling flexibility and control overhead could also be considered.
Proposal 5: Power control parameters should not be mandated to be same between SA and data.

Proposal 6: The components of Po need to be clarified to avoid RAN2 confusion.
4. References
[1] RAN1#77 RAN1 Chairman’s notes.
[2] R1-142738, “WF on TA in SA”, LG Electronics, Ericsson, ALU, ASB, US DoC, Intel, Huawei, HiSilicon, Nokia, NSN, Fujitsu, Samsung, ZTE, General Dynamics, CATT, Broadcom, NEC, Panasonic, RAN1#77 meeting, Seoul, Korea, May 2014

 1

