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1. Introduction
The WID of V2X WI was revised in [1] and contains the following objective:
i)
Handle multiplexing V2V with other signals/channels if necessary, e.g., for the case where the bitmap for V2V subframes does not repeat an integer number of times within the DFN period [RAN1, RAN2]
This contribution provides discusses the need and solution of the above objective. 
2. Discussions 
Currently, Tmax, which means the DFN range for V2V, i.e., the number of subframes that can be assigned to V2V, is 10240 or 10176 depending on the SLSS resource configuration. On the other hand, the length of bitmap indicating the V2V subframes for a resource pool is 16, 20, or 100. Thus, the DFN range is sometimes not divided by the bitmap length, which means that the bitmap for V2V subframes does not repeat an integer number of times leading to discontinuity in the time resource pool indication. This may not be a problem in some specific cases, e.g., when all the 10240 or 10176 subframes are allocated to the same pool, or the problem may be avoided by properly determining the subframe bitmap, e.g., when the repetition of the bitmap is continuous even after some part is truncated at the boundary of the DFN range. However, using such a solution is too restrictive and not suitable in providing more flexible operations such as TDM of multiple resource pools (e.g., each pool is associated with different geographical zone) or TDM of SL and UL/DL in a shared carrier. 
The fundamental solution that can solve this problem is to change the DFN range (i.e., Tmax in 36.213) such that it is always divided by the bitmap length. This can be achieved by increasing the DFN range to make it a multiple of the bitmap length. In Rel-13, the concept of “hyper SFN” was introduced to increase the SFN range, e.g., in the following section in 36.331:
	5.2.1.3 System information validity and notification of changes
Change of system information (other than for ETWS, CMAS and EAB parameters and other than for AB parameters for NB-IoT) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. If H-SFN is provided in SystemInformationBlockType1-BR, modification period boundaries for BL UEs and UEs in CE are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0. For NB-IoT, H-SFN is always provided and the modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0. The modification period is configured by system information.

To enable system information update notification for RRC_IDLE UEs using an eDRX cycle longer than or equal to the modification period, an eDRX acquisition period is defined. The boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 256 =0. For NB-IoT, the boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 1024 =0.

When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE using a DRX cycle that is smaller than or equal to the modification period acquires the new system information immediately from the start of the next modification period. Upon receiving a change notification applicable to eDRX, a UE in RRC_IDLE using a DRX cycle that is longer than the modification period acquires the updated system information immediately from the start of the next eDRX acquisition period. The UE applies the previously acquired system information until the UE acquires the new system information. The possible boundaries of modification for SystemInformationBlockType1-BR are defined by SFN values for which SFN mod 512 = 0 except for notification of ETWS/CMAS for which the eNB may change SystemInformationBlockType1-BR content at any time. For NB-IoT, the possible boundaries of modification for SystemInformationBlockType1-NB are defined by SFN values for which (H-SFN * 1024 + SFN) mod 4096 = 0.
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Figure 5.2.1.3-1: Change of system Information
SystemInformationBlockType1-v1310-IEs ::= SEQUENCE {
   hyperSFN-r13                       BIT STRING (SIZE (10))    OPTIONAL, -- Need OR
   eDRX-Allowed-r13                      ENUMERATED {true}        OPTIONAL, -- Need OR

hyperSFN
Indicates hyper SFN which increments by one when the SFN wraps around.

eDRX-Allowed

The presence of this field indicates if idle mode extended DRX is allowed in the cell. The UE shall stop using extended DRX in idle mode if eDRX-Allowed is not present.


Taking a similar principle, “hyper DFN” can be defined to increase the DFN range. The V2V subframe index in the logical domain (i.e., after excluding SLSS subframes) is given by (H-DFN*Tmax + DFN). The maximum value of H-DFN, Hmax, can be configured such that Hmax * Tmax, the total number of potential V2V subframes in the hyper DFN range, is divided by the configured bitmap length. Figure 1 illustrates an example of this hyper DFN and Hmax is set to 5 (i.e., H-DFN #5 is reset to H-DFN #0) in this example.
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Figure 1. An example of hyper DFN.
To support this hyper DFN, the current H-DFN index needs to be synchronized between eNB and UE as well as among UEs sharing the same resource pool. It can be signaled as a part of resource pool configuration between eNB and UE and also needs to be signaled via PSBCH. When GNSS is the synchronization reference, H-DFN index can be derived from the current UTC value.
3. Conclusion
This contribution discussed the issue of multiplexing V2V subframes with other signals/channels. To handle the discontinuity of subframe bitmap repetition, hyper DFN was proposed as follows:
Proposal 1: Hyper DFN is defined to increase the DFN range by Hmax times. The V2V subframe index in the logical domain is given by (H-DFN*Tmax + DFN) where H-DFN increments after Tmax subframes with H-DFN=0, 1, …, Hmax -1.
Proposal 2: Hmax is (pre)configured such that Hmax * Tmax is divided by the length of V2V subframe bitmap of a resource pool.

Proposal 3: The current H-DFN is signaled as a part of resource pool configuration from eNB and also signaled via PSBCH.
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