Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #78bis














   R1-143858 Ljubljana, Slovenia, 6 – 10 October 2014
Agenda item:

7.2.1.2.2
Source:
Samsung

Title: 



Resource pattern for SA transmission
Document for:

Discussion and Decision

1
Introduction
In case of Mode 1 resource allocation for D2D broadcast communication, the eNB indicates the time/frequency resource allocation for the scheduling assignment and D2D broadcast data transport blocks. As agreed in RAN1#78 this information is carried by a DCI Format the same size as DCI-0 with the following contents:
Agreement:


[image: image1.emf]1.4 MHz 20MHz

Hopping flag 1 1

Data RB allocation 5 13

T-RPT index 7 7

SA resource index 6 6

TPC 1 1

TOTAL: 20 28

Rel-8 Format 0 21 28

 (with obvious interpolation to the other bandwidths)

· SA resource index is an index into the SA resource pool and indicates both time and frequency dimensions. 

· FFS whether the mapping of the indices to the pool is fixed in the specification or configured by higher layer signalling

· Details FFS

· TPC bit switches between maximum available power and open-loop power control

· T-RPT index is 7 bits in both D2D Grant and SA for both Mode 1 and Mode 2

· Mode 1 grant refers to the next instance of SA resource pool that starts at least 4ms after the subframe on which the Mode 1 grant is transmitted
This contribution provides discussion on the remaining FFS issues of the SA resource index field. 
2   SA Resource Index Details
This section considers the design details of the SA resource index and the subsequent configuration signaling.
2.1
SA Resource Allocation
In RAN1#78 the following agreements were reached on the physical layer design for the SA :

Agreement including the marked changes:

· Resource size for SA is 1 PRB pair

· In a given subframe, the maximum supported size of the combined SA resource pools (i.e. the sum of the mode 1 and mode 2 SA resource pools) is 50

· No search space is defined within the SA resource pool. 
Agreements:

· Number of transmissions: Always 2

· Both transmissions use RV0

According to the above agreements, within a single SA transmission period, time/frequency resources for both transmission instances of the SA by the transmitting UE should be configured such that UEs transmitting a SA have opportunities to obtain the SAs of other transmitting UEs within the same periodic SA transmission cycle. A straightforward approach to accomplish this is to utilize the T-RPT framework defined for D2D data transmissions [1]. 
Proposal 1:

· The SA T-RPT pattern is derived from a length-N bitmap
· 1 indicates D2D transmission
· 0 indicates no D2D transmission
· The number of ‘1’s in the bitmaps, k = 2
For example if N = 4, six SA T-RPT patterns are possible. Figure 1 illustrates the possible resource allocation for UEs given a SA resource pool size of N_SARB = 3 RBs and N_T = 4 subframes. Up to 6 UEs can be supported considering the half-duplex constraint wherein the SA resource allocations allow at least one transmission of each UE to be received by all other UEs.
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Figure 1. Example SA time/frequency allocation
Additionally, the frequency resources for the first second SA transmissions need to be indicated by the SA resource index. In this case, the following agreement from RAN1#77 concerning frequency hopping for the SA is applicable:

Agreement:
· Inter-subframe frequency hopping is supported for D2D data communication, and for discovery and SA transmission if multiple subframe transmission is used

· Details FFS, including: 

· FFS whether the hopping is PUCCH-like or PUSCH-like or something else.

· FFS: Whether or not frequency hopping is used, e.g:

· configurable for Mode 1

· preconfigured for Mode 2

· FFS details of hopping parameters and how they are (pre-)configured

· Intra-subframe frequency hopping is not supported (neither for data communication nor for discovery nor for SA transmission)

The applicability of frequency/time hopping is for both and SA and data transmissions. However, in our view, since SA and data reception are decoupled and require different levels of robustness, different hopping configurations may be applied to SA and data transmissions.

Based on the SA T-RPT design given in Proposal 1 and the agreement in RAN1#77 that, “Given a certain SA resource pool and time/frequency resource that is used for a transmission of an SA message by a UE, the other time/frequency resources used by the same UE for transmission(s) of the same SA message within an SA resource period are known and fixed in the specification,” a simple deterministic time/frequency hopping pattern should be applied in the case that two subframes are utilized for transmitting a SA and one repetition. 

The SA hopping mapping pattern may be based upon an index set and a predefined symmetric frequency hopping across transmission instances. Each allocation is associated with an index m, where m can take a value {0,… N_SARB-1} where N_SARB is the number of RBs allocated for SA transmission in the SA resource pool. If a UE is allocated index m in time slot t, in time slot t+1 the UE will be allocated with the frequency symmetric RB of the time t allocation. Figure 2 gives an example hopping pattern for SA T-RPT of size N =5 and a SA resource pool comprising five time slots (N_T = 5) and N_SARB = 4. In this case up to 10 UEs can be multiplexed in time/frequency while supporting the SA half-duplex constraint.
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Figure 2. Example SA time/frequency allocation with frequency hopping
Proposal 2:

· Frequency hopping for SA transmissions may be configured based upon a predefined symmetric frequency hopping pattern across transmission instances.
2.2
SA Resource Allocation Signaling
Once the eNB receives a resource request from a D2D UE according to the procedure designed in RAN2 and determines that resources are available, resource allocation signaling is required to inform the UE of the allocation resources. As mentioned previously, in the DCI carrying the Mode 1 SA/data grant, 6 bits are reserved for indicating the SA resources with a SA resource index:
· SA resource index is an index into the SA resource pool and indicates both time and frequency dimensions. 

· FFS whether the mapping of the indices to the pool is fixed in the specification or configured by higher layer signalling

· Details FFS

The resource allocation information for SA time resources may be based on a SA T-RPT pattern index as described in Section 2.1.

The resource allocation information for SA frequency resources should follow the principles of existing uplink resource allocation types such as localized RB allocation since the D2D data transmission are based on the PUSCH structure. As a result Uplink Type 0 resource allocation may be taken as the starting point for the frequency resource signalling for the SA.

With this baseline, the SA resource index can indicate to the Tx UE the SA resource block (
[image: image2.wmf]START

SARB

) based on a SA resource indication value (SARIV). The SARIV can be defined similarly as the RIV in Type 0 resource allocation, however since the length of contiguously allocated SARBs =1 the SARIV is simply the index of the first SA resource block:  
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Combining the time and frequency allocation methods leads to the following design for the SA resource index:

Proposal 3:

· The 6 bits in the DCI for indicating the SA resource index comprise the following:

· x bits for RB indication of 1st SA transmission
· RRC signaling may be used to indicate to which set(s) of RBs the x bits correspond, and the resulting mapping to the system bandwidth

· y bits for SA T-RPT indication
· The values of x and y are configured by higher layers

The values of x and y are dependent on the number of valid SA T-RPT patterns and the number of RBs within the SA resource pool. For example, since the maximum number of RBs is 50 for a SA resource pool, if x = 4, 2-bit RRC signaling may be used to indicate the mapping into one or more sets of 16 RBs, which map to the system bandwidth in a predefined manner. However the network when utilizing Mode 1 resource allocation may wish to configure a larger number of valid SA T-RPT patterns depending on the number of UEs which need to be multiplexed, which in turn requires an increased number of subframes in the SA resource pool as shown by comparing Figures 1 and 2. Therefore it is up to the network to manage the tradeoff of frequency vs. time signaling overhead in the selection of values for x and y respectively.
3   Conclusion
This contribution has discussed design aspects of SA resource allocation and provides the following proposals:
Proposal 1:

· The SA T-RPT pattern is derived from a length-N bitmap

· 1 indicates D2D transmission

· 0 indicates no D2D transmission

· The number of ‘1’s in the bitmaps, k = 2

Proposal 2:

· Frequency hopping for SA transmissions may be configured based upon a predefined symmetric frequency hopping pattern across transmission instances.
Proposal 3:

· The 6 bits in the DCI for indicating the SA resource index comprise the following:

· x bits for RB indication of 1st SA transmission
· RRC signaling may be used to indicate to which set(s) of RBs the x bits correspond, and the resulting mapping to the system bandwidth

· y bits for SA T-RPT indication

· The values of x and y are configured by higher layers
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